
Richland Operations Office 
P.O. Box 550 
Richland, Washington 99352 

Office of River Protection 
P.O. Box 450 
Richland, Washington 99352 

U.S. Department of Energy 
Hanford Site 

        December 1, 2020 

20-ECD-0061

Ms. Stephanie N. Schleif 
Acting Program Manager 
Nuclear Waste Program 
Washington State Department of Ecology 
3100 Port of Benton Boulevard 
Richland, Washington  99354 

Dear Ms. Schleif: 

SUBMITTAL OF CLASS 2 PERMIT MODIFICATION NOTIFICATION TO THE 
HANFORD FACILITY RESOURCE CONSERVATION AND RECOVERY ACT PERMIT, 
DANGEROUS WASTE PORTION FOR THE LIQUID EFFLUENT RETENTION FACILITY 
AND THE 200 AREA EFFLUENT TREATMENT FACILITY [S-2-8, T-2-8] 

This letter transmits a Class 2 Permit Modification (C2-LERF/ETF-2020-02) for the Hanford 
Facility Resource Conservation and Recovery Act Permit, Dangerous Waste Portion for the 
Treatment, Storage, and Disposal of Dangerous Waste, for the Liquid Effluent Retention Facility 
and 200 Area Effluent Treatment Facility Operating Unit Group 3. 

This proposed Class 2 Permit Modification is needed to expand the 2025ED Load-In Station, 
construct a Backup Load-In Station (2025EG), and remove two failed tanks (59A-TK-109 and 
59A-TK-117).

Files included in this modification are listed below, along with the Supporting Information: 

1. Permittee Certifications (Attachment 1). 

2. Permit Modification C2-LERF/ETF-2020-02.  This includes the Permit Change Notice 
C2-LERF/ETF-2020-02, Unit Specific Conditions, Waste Analysis Plan (Addendum B), 
Process Information (Addendum C), Preparedness and Prevention (Addendum F), 
Closure Plan (Addendum H), Inspection Requirements (Addendum I), and Contingency 
Plan (Addendum J), (Attachment 2). 

3. Supporting Information (Attachment 3). 



Ms. Stephanie N. Schleif -2-    December 1, 2020 
20-ECD-0061

The public comment period for this permit modification is scheduled to begin on December 15, 
2020, and continue through February 13, 2021. 

If you have any questions, please contact me, or your staff may contact Christopher J. Kemp, 
Director, Environmental Compliance Division, Office of River Protection, on (509) 373-0649. 

 Sincerely, 

 Brian T. Vance 
ECD:RLE Manager 

Attachments:  (3) 

cc w/attachs: 
J. Cantu, Ecology 
^Operating Record (MSA) 
Administrative Record (S-2-8, T-2-8, AR-04260) 
Environmental Portal 
WRPS Correspondence 

cc w/o attachs: 
J. Bell, NPT 
R. Buck, Wanapum 
A. S. Carlson, Ecology 
L. Contreras, YN 
S. L. Dahl, Ecology 
D. Einan, EPA 
J. L. Foster, WRPS 
K. G. Hall, Ecology 
J. T. Hamilton, WRPS 
A. Mayenna, Ecology 
M. Murphy, CTUIR 
J. H. Temple, Ecology 
S. A. Thompson, WRPS 
E. J. Van Mason, WRPS 
J.M. Wall, WRPS 
R.H. Wood, WRPS 
M. Woods, ODOE 

Brian T. Vance Digitally signed by Brian T. Vance 
Date: 2020.12.01 17:45:50 -08'00'



Attachment 
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Permittee Certifications 

(3 Pages Including Cover Sheet) 



U.S. Department of Energy, Office of River Protection Certification

The following certification statement is provided for the submittal of the Class 2 permit 
modification (C2-LERF/ETF-2020-02) to the Liquid Effluent Retention Facility (LERF) and 
200 Area Effluent Treatment Facility (ETF) chapter of the Hanford Facility Resource 
Conservation and Recovery Act Permit, Dangerous Waste Portion for the Treatment, Storage, 
and Disposal of Dangerous Waste.

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations.

Brian T. Vance, Manager
Office of River Protection
U.S. Department of Energy

Date

 

  

Brian T. Vance Digitally signed by Brian T. Vance 
Date: 2020.12.01 17:44:54 -08'00'



Washington River Protection Solutions LLC Certification

The following certification statement is provided for the submittal of the Class 2 permit 
modification (C2-LERF/ETF-2020-02) to the Liquid Effluent Retention Facility (LERF) and 
200 Area Effluent Treatment Facility (ETF) chapter of the Hanford Facility Resource 
Conservation and Recovery Act Permit, Dangerous Waste Portion for the Treatment, Storage, 
and Disposal of Dangerous Waste.

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations.

John R. Eschenberg
President and Project Manager
Washington River Protection 
Solutions LLC
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Hanford Facility RCRA Permit Change Notice 

 
(123 Pages Including Cover Sheet) 

 
 
 

 



Class  Modification C2-LERF/ETF-2020-02 
Page 1 of 8 

Hanford Facility RCRA Permit Change Notice 

Part III, Operating Unit Group 3 
Liquid Effluent Retention Facility & 200 Area Effluent Treatment Facility 

Index 

Page Permit Section 
Page 2 of 8: Permit Conditions 
Page 3 of 8: Addendum B, Waste Analysis Plan 
Page 4 of 8: Addendum C, Process Information 
Page 5 of 8: Addendum F, Preparedness & Prevention 
Page 6 of 8: Addendum H, Closure Plan 
Page 7 of 8: Addendum I, Inspection Plan 
Page 8 of 8: Addendum J, Contingency Plan 

Submitted by WRPS Co-Operator: Reviewed by DOE-ORP Program Office: 

Monica R. Kembel Date Robert G. Hastings Date 

Brian A. Harkins
Digitally signed by Brian A. 
Harkins 
Date: 2020.12.01 08:46:07 -08'00'



Class  Modification C2-LERF/ETF-2020-02
Page 2 of 8

Hanford Facility RCRA Permit Change Notice
Unit: Permit Part

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility Part III, Operating Unit Group 3

Description of Modification:
Permit Conditions:

Update the following List of Addenda Specific to Operating Unit Group 3 with modification approval date:
Addendum B Waste Analysis Plan, dated TBD May 19, 2020
Addendum C Process Information, dated TBD June 25, 2020
Addendum F Preparedness and Prevention, dated TBD May 19, 2020
Addendum H Closure Plan, dated TBD May 19, 2020
Addendum I Inspection Requirements, dated TBD May 19, 2020
Addendum J Contingency Plan, dated TBD June 24, 2020

WAC 173-303-830 Modification Class Class 1 Class 1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number:  F.1.a, and G.1.b
Enter wording of WAC 173-303-830, Appendix I Modification citation: F.1.a, Resulting in greater than 25% increase in the 
facility's container storage capacity; 
G.1.b, Modification or addition of tank units resulting in up to 25% increase in the facility's tank capacity

Modification Approved: Yes No (state reason) Reviewed by Ecology:
Reason for Non-concurrence:

Stephanie Schleif Date



Class  Modification C2-LERF/ETF-2020-02
Page 3 of 8

Hanford Facility RCRA Permit Change Notice
Unit: Permit Part

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility Part III, Operating Unit Group 3

Description of Modification:

Addendum B, Waste Analysis Plan
Editorial changes.

Updated descriptions for the 2025ED Load-In Station expansion

Updated descriptions for the new Backup Load-In Station (2525EG).

Clarified descriptions for primary and secondary treatment trains.

Clarified aqueous wastes that are acceptable for treatment and/or storage at the LERF and 200 Area ETF.

Updated parameters for analysis required to evaluate treatability and operational concerns.

Updated criteria description for Table B-2 waste acceptance criteria.

Updated general chemistry parameters in Table B-3.

Clarified sampling frequency information.

Clarified “Alkalinity” is used to calculate carbonate/bicarbonate in Table B-6.

WAC 173-303-830 Modification Class Class 1 Class 1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number: F.1.a, and G.1.b
Enter wording of WAC 173-303-830, Appendix I Modification citation:  F.1.a, Resulting in greater than 25% increase in the 
facility's container storage capacity; 
G.1.b, Modification or addition of tank units resulting in up to 25% increase in the facility's tank capacity,

Modification Approved: Yes No (state reason) Reviewed by Ecology:
Reason for Non-concurrence:

Stephanie Schleif Date



Class  Modification C2-LERF/ETF-2020-02
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Hanford Facility RCRA Permit Change Notice
Unit: Permit Part

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility Part III, Operating Unit Group 3

Description of Modification:

Addendum C, Process Information
Editorial changes
Revised Table C-1 to update tank storage and treatment and container storage and treatment dangerous waste 
management units (DWMUs)
Updated description for 2025ED Load-In Station a container storage and treatment.
Added description for 2025EG Backup Load-In Station container storage and treatment.
Clarified Influent Receipt/Surge Tank description.
Revised filtration description to address influent filters
Clarified storage information for brine totes.
Updated control of run-on to address 2025EG Backup Load-In Station.
Updated removal of liquids from containment systems to address 2025EG Backup Load-In Station.
Updated design requirements to address 2025ED Load-In Station expansion and addition of 2025EG Backup 
Load-In Station.
Updated integrity assessment information for 200 Area Effluent Treatment Facility (ETF) tank systems.
Added references to Addendum I, Inspection Requirements where appropriate.
Update Table C-4 to update drawings for 2025ED Load-In Station Foundation and Containment, and addition
of the 2025EG Backup Load-In Station Foundation and Containment.
Updated Table C-5 to update drawings for 2025ED Load-In Station and 2025EG Backup Load-In Station.
Updated Table C-6 and C-7 to add filter drain sump tank 59A-TK-4, and update tank information.
Updated Table C-8 tank information.
Updated Table C-9 concrete and masonry coatings
Updated Figure C-2 to show 2025EG Backup Load-In Station
Updated Figures C-4 and C-5 for process flow configurations.
Updated Figure C-15 to add 59A-TK-4.

WAC 173-303-830 Modification Class Class 1 Class 1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number:  F.1.a, and G.1.b
Enter wording of WAC 173-303-830, Appendix I Modification citation:  F.1.a, Resulting in greater than 25% increase in the 
facility's container storage capacity; 
G.1.b, Modification or addition of tank units resulting in up to 25% increase in the facility's tank capacity.

Modification Approved: Yes No (state reason) Reviewed by Ecology:
Reason for Non-concurrence:

Stephanie Schleif Date



Class  Modification C2-LERF/ETF-2020-02
Page 5 of 8

Hanford Facility RCRA Permit Change Notice
Unit: Permit Part

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility Part III, Operating Unit Group 3

Description of Modification:

Addendum F, Preparedness & Prevention
Editorial changes.

Update unloading operations, spill prevention, and control for 2025EG Backup Load-In Station.

Added reference to Addendum I, Inspection Requirements.

WAC 173-303-830 Modification Class Class 1 Class 1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number:  F.1.a, and G.1.b
Enter wording of WAC 173-303-830, Appendix I Modification citation:  F.1.a, Resulting in greater than 25% increase in the 
facility's container storage capacity; 
G.1.b, Modification or addition of tank units resulting in up to 25% increase in the facility's tank capacity.

Modification Approved: Yes No (state reason) Reviewed by Ecology:
Reason for denial:

Stephanie Schleif Date
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Hanford Facility RCRA Permit Change Notice
Unit: Permit Part

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility Part III, Operating Unit Group 3

Description of Modification:

Addendum H, Closure Plan
Editorial changes.

Updated status for Load-In Tanks 59A-TK-109 and 59A-TK-117.

Added tank closure information for clean closure of 2025-EG Load-In Station unloading components.

WAC 173-303-830 Modification Class Class 1 Class 1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number:  F.1.a, and G.1.b
Enter wording of WAC 173-303-830, Appendix I Modification citation:  F.1.a, Resulting in greater than 25% increase in the 
facility's container storage capacity; 
G.1.b, Modification or addition of tank units resulting in up to 25% increase in the facility's tank capacity.

Modification Approved: Yes No (state reason) Reviewed by Ecology:
Reason for denial:

Stephanie Schleif Date
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Hanford Facility RCRA Permit Change Notice
Unit: Permit Part

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility Part III, Operating Unit Group 3

Description of Modification:

Addendum I, Inspection Requirements
Editorial changes.

Deleted leak detection information for 242-A Evaporator transfer line.

Updated Table I.1 visual inspections for the Load-In Station tank system (2025ED), Backup Load-In Station 
(2025EG), and Filter drain sump tanks 59A-TK-2/59A-TK-3 and 59A-TK-4.

Updated Table I.2 instrumentation monitoring leak detection for pipeline between Load-In Station (2025ED)
and Backup Load-In Station (2025EG); and corrected and added instrumentation identification numbering for 
Main and Secondary Treatment Trains.

WAC 173-303-830 Modification Class Class 1 Class 1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number:  F.1.a, and G.1.b
Enter wording of WAC 173-303-830, Appendix I Modification citation:  F.1.a, Resulting in greater than 25% increase in the 
facility's container storage capacity; 
G.1.b, Modification or addition of tank units resulting in up to 25% increase in the facility's tank capacity.

Modification Approved: Yes No (state reason) Reviewed by Ecology:
Reason for denial:

Stephanie Schleif Date
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Hanford Facility RCRA Permit Change Notice
Unit: Permit Part

Liquid Effluent Retention Facility & 200 Area Effluent 
Treatment Facility Part III, Operating Unit Group 3

Description of Modification:

Addendum J, Contingency Plan
Editorial changes.

Updated to add 2025EG Backup Load-In Station.

Clarified loss of utility information

Clarified inventories at 200 Area ETF include brine waste.

Updated Figure 1 to add 2025EG Backup Load-In Station.

Clarified fixed emergency equipment locations.

Updated portable emergency equipment locations.

Updated spill kits and spill control equipment location information.

WAC 173-303-830 Modification Class Class 1 Class 1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number:  F.1.a, and G.1.b
Enter wording of WAC 173-303-830, Appendix I Modification citation: F.1.a, Resulting in greater than 25% increase in the 
facility's container storage capacity; 
G.1.b, Modification or addition of tank units resulting in up to 25% increase in the facility's tank capacity.

Modification Approved: Yes No (state reason) Reviewed by Ecology:
Reason for denial:

Stephanie Schleif Date



Class Modification C2-LERF/ETF-2020-02

Remove and replace the following:

Permit Conditions
Addendum B, Waste Analysis Plan
Addendum C, Process Information
Addendum F, Preparedness & Prevention
Addendum H, Closure Plan
Addendum I, Inspection Requirements
Addendum J, Contingency Plan
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LERF and 200 Area ETF

Conditions.3

PART III, OPERATING UNIT GROUP 3 UNIT-SPECIFIC PERMIT CONDITIONS1
LIQUID EFFLUENT RETENTION FACILITY &2

200 AREA EFFLUENT TREATMENT FACILITY3
4
5

UNIT DESCRIPTION6

The Liquid Effluent Retention Facility (LERF) and 200 Area Effluent Treatment Facility (200 Area ETF)7
consists of an aqueous waste treatment system that provides treatment, storage integral to the treatment 8
process, and storage of secondary wastes from the treatment process for a variety of aqueous mixed 9
waste.  The 200 Area ETF is located in the 200 East Area.  Aqueous wastes managed by the 200 Area 10
ETF include process condensate from the LERF and 200 Area ETF and other aqueous waste generated 11
from onsite remediation and waste management activities.12

The LERF consists of three lined surface impoundments, or basins.  Aqueous waste from LERF is 13
pumped to the 200 Area ETF for treatment in a series of process units, or systems, that remove or destroy 14
essentially all of the dangerous waste constituents.  The treated effluent is discharged to a State-Approved 15
Land Disposal Site (SALDS) north of the 200 West Area, under the authority of a Washington State Waste 16
Discharge Permit Number ST0004500 (Ecology 2014) and 200 Area ETF Delisting (40 Code of Federal 17
Regulations [CFR] 261, Appendix IX, Table 2).  Construction of the LERF began in 1990.  Waste 18
management operations began at LERF in April 1994. Construction of the 200 Area ETF began in 1992.  19
Waste management operations began at 200 Area ETF in November of 1995.20

This Chapter provides unit-specific Permit conditions applicable to the dangerous waste management 21
units for LERF and 200 Area ETF.22

LIST OF ADDENDA SPECIFIC TO OPERATING UNIT GROUP 323

Addendum A Part A Form, dated May 19, 202024

Addendum B Waste Analysis Plan, TBDdated May 19, 202025

Addendum C Process Information, TBDdated June 25, 202026

Addendum D Groundwater Monitoring, dated January 23, 201827

Addendum E Security Requirements, dated June 30, 201128

Addendum F Preparedness and Prevention, TBDdated May 19, 202029

Addendum G Personnel Training, dated June 30, 201530

Addendum H Closure Plan, dated TBDMay 19, 202031

Addendum I Inspection Requirements, TBDdated May 19, 202032

Addendum J Contingency Plan, dated TBDJune 24, 202033

DEFINITIONS34

Flow Equalization: Flow equalization is the process by which concentrations of constituents are 35
homogenized through blending of the wastewater in the LERF Basins, resulting in a more uniform 36
loading of constituents prior to entering the appropriate treatment train.37

State and Federal Delisting Actions: The state delisting action pursuant to Washington Administrative 38
Code (WAC) 173-303-910(3), August 8, 2005, and the federal delisting action appearing in 40 CFR 261,39
Appendix IX, Table 2 applicable to the United States, Department of Energy, Richland, Washington.40

ACRONYMS41

LERF and 200 Area ETF 200-Area Liquids Processing Facility42































































































































C2-LERF/ETF-2020-02 WA7890008967
LERF and 200 Area ETF

Addendum F.6

F.1.1.4 Water for Fire Control1

A water main is not provided to the LERF.  The Hanford Fire Department is equipped with fire engines2
for fire control for fires requiring high water volume and pressure.  The 200 Area ETF is serviced by two 3
12-inch raw water lines that are tied into the 200 East Area raw water distribution grids.  These lines 4
provide a looped configuration that supplies two independent sources of raw water for fire protection and 5
raw water uses.  Connections from the 200 Area ETF raw water system supply fire hydrants and the wet 6
pipe sprinkler system.  In the event that water pressure is lost, the Hanford Fire Department is equipped 7
with fire engines to provide needed water.8

F.1.2 Aisle Space Requirement9

The operation of the LERF does not involve aisle space.  Nevertheless, the LERF and the individual 10
basins are easily accessible to emergency response personnel and vehicles.  A 20-feet-wide service road 11
runs along the base of the basin area on the east, south, and west sides within the operational security 12
fence.13

Aisle spacing at 200 Area ETF is sufficient to allow the movement of personnel and fire protection 14
equipment in and around the containers.  This storage arrangement also meets the requirements of the 15
National Fire Protection Association (NFPA 1996) for the protection of personnel and the environment.  16
A minimum 30-inch aisle space is maintained between rows of containers as required by Washington 17
Administrative Code (WAC) 173-303-630(5)(c).18

F.2 Preventive Procedures, Structures, and Equipment19

The following sections describe preventive procedures, structures, and equipment.20

F.2.1 Unloading Operations, Spill Prevention, and Control21

Underground pipelines that transfer aqueous waste to and from the LERF are encased in a secondary pipe.  22
If a leak is detected in a pipeline, flow in the pipeline will be stopped and the cause of the leak 23
investigated and remediated.24

If it is required to transfer aqueous waste from one LERF basin to another, existing transfer pumps are 25
used as described in Addendum C.26

The 2025ED Load-in Station and 2025EG Backup Load-In Station is are monitored continuously during 27
tank and container-filling operations. If a leak or spill occurs, filling is stopped immediately, and the 28
spilled or leaked waste is removed from the secondary containment system and disposed of in accordance 29
with approved management procedures.  Any leak/spill that is determined to be a dangerous waste will be 30
managed according to the requirements of WAC 173-303-170.31

F.2.2 Runoff32

The LERF is constructed and operated to ensure that all aqueous waste is contained within the basins.  33
The basins are designed and operated to prevent overtopping.  Furthermore, the basins are provided with 34
floating covers to prevent the introduction of precipitation into the basins.  The basins also are graded to 35
ensure that all precipitation outside the basins is directed away from the surface impoundments.36

The basins are constructed so that the top of the basin dikes are approximately 9.8 feet above grade.37
The exterior side slopes of the basins have a 2.25 (horizontal) to 1 (vertical) slope.  Run-on of 38
precipitation to the basins from the surrounding area is not possible because the surrounding area slopes 39
away from the LERF.40

Dangerous waste and hazardous chemical handling areas at the 200 Area ETF are designed to contain 41
spills, leaks, and wash water, thereby preventing run-off and subsequent releases.  All dangerous and/or 42
mixed waste loading and unloading areas are provided with secondary containment structures as 43
described in Addendum C, “Process Information.”44
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Addendum F.7

F.2.3 Water Supplies1

The LERF uses operating practices, structures, and equipment to prevent the contamination of natural 2
water supplies (i.e., groundwater and surface water).  The LERF is monitored continuously in the3
200 Area ETF Control Room during liquid waste transfers and at least daily when waste transfers are not 4
occurring to detect abnormal conditions (e.g., leaks), and regularly inspected to detect equipment and 5
structural deteriorations that could allow possible water supply contamination.  The basins are provided 6
with a leachate collection system that is designed to contain any leachate generated.  These systems, in 7
conjunction with the double-composite liner system and underlying low permeable clay liner, ensure that 8
should a release occur, the release will be fully contained within the basin configuration and, therefore, 9
water supplies will be protected.  Addendum J, “Contingency Plan,” provides information on procedures 10
that are implemented if a release is detected at the LERF.11

There are no drinking water wells near the 200 Area ETF.  Therefore, a release would not immediately 12
contaminate drinking water supplies.  The 200 Area ETF uses operating practices, structures, and 13
equipment to prevent the contamination of natural water supplies (i.e., groundwater and surface water).  14
The 200 Area ETF is continuously monitored and inspected in accordance with Addendum I, Inspection 15
Requirementsthe 200 Area ETF Control Room during liquid waste processing and/or Load-In Station 16
operations transfer to detect abnormal conditions and at least daily when waste process and/or waste 17
transfer operations are not occurring, and is inspected regularly to detect equipment and structural 18
deteriorations that could allow spills to the environment.  Areas in contact with dangerous and/or mixed 19
waste are monitored continuously in the 200 Area ETF Control Room during Load-in Station and/or 20020
Area ETF processing operations through a series of level and pressure indicators, leak detection alarms, 21
equipment failure alarms, and control panel readouts.  In addition, the 200 Area ETF is inspected 22
regularly for the presence of leaks or other off normal conditions wherever possible (in all areas that can 23
be safely entered).24

In addition to detailed operating practices, structures and equipment are used at the 200 Area ETF to 25
prevent contamination of water supplies.  The structures and equipment designed to prevent 26
contamination of water supplies are the same as the structures and equipment used to prevent run-off from 27
dangerous and/or mixed waste handling areas.28

F.2.4 Equipment and Power Failure29

The storage function of the LERF is not affected by loss of power and a temporary loss of power would 30
not pose a threat to the environment.  Loss of electrical power would not cause the storage of the waste to 31
be jeopardized.  For process condensate transferred from the 242-A Evaporator, appropriate valving 32
procedures are followed to ensure a smooth restart of the flow to the LERF in the event of a power failure 33
at the 242-A Evaporator.34

The 200 Area ETF does not have a standby power source. Power to selected lighting, computers, and 35
process controls is are configured with an uninterruptible power supply.  During partial loss of normal 36
power, the affected pumps and subsystems will be shut down.  Complete loss of power to the 200 Area 37
ETF shuts down the entire 200 Area ETF except for the instruments, connected to the uninterruptible 38
power supply at 200 Area ETF. The uninterruptible power supply provides temporary power to some 39
systems to assist in an orderly shutdown of the process in the event power cannot be restored quickly.  40
Redundant pumps allow the process to continue to operate when only one component is out of service.41

When power at the 200 Area ETF is lost, the valves assume a fail-safe position to allow the process to 42
remain in a safe shutdown mode until restoration of power.  This action allows the operators to perform 43
equipment surveys during shutdown and to confirm that there are no safety issues because the 200 Area 44
ETF is shut down.  Because a power failure would also shutoff flow into the 200 Area ETF, there will not 45
be any increase in volume in any of the holdup basins, tanks, or other systems.46

A combination of reliability, redundancy, maintenance, and repair features are used in the 200 Area ETF47
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equipment and systems to minimize random failure of equipment.  For crucial systems such as ventilation 1
filters, redundant trains are provided to mitigate equipment and system failure.  Spare parts are 2
maintained for essential production and safety equipment.3

F.2.5 Personnel Exposure4

At the LERF and 200 Area ETF, operating practices, structures, and equipment are used to prevent undue 5
exposure of personnel to dangerous and/or mixed waste.  All personnel handling waste use protective 6
clothing and equipment.  All operations are conducted so that exposure to dangerous and/or mixed waste 7
and hazardous materials are maintained as low as reasonably achievable (ALARA).8

Protective clothing and equipment are prescribed for personnel handling chemicals or dangerous waste.  9
Before the start of any operation that could expose personnel to the risk of injury or illness, a review of 10
the operation is performed to ensure that the nature of hazards that might be encountered is considered 11
and appropriate protective gear is selected.  Personnel are instructed to wear personal protective 12
equipment in accordance with training, posting, and instructions.13

A change trailer at LERF is located between Basins 42 and 43.  In addition, the change trailer has an 14
operations office for working with procedures.  Exits within the change trailer are clearly marked.15
A storage building is located within the perimeter fence, northwest of the basins.  The LERF storage 16
building also is provided with separate storage areas for clean and contaminated equipment.17
A decontamination shower and decontamination building is located at the 272AW Building, 18
approximately 1 mile from the LERF or at the 200 Area ETF.19

The 200 Area ETF has eyewash stations and safety showers in convenient locations for use by personnel.  20
The following structures and equipment were incorporated into the 200 Area ETF design to minimize 21
personnel exposure.22

Offices, 200 Area ETF Control Room, clean- and soiled-clothes storage areas, change rooms, and 23
the lunchroom are situated to minimize casual exposure of personnel.24
Building exit pathways are located to provide rapid egress in emergency evacuations.25
Emergency lighting devices are located strategically throughout the 200 Area ETF.26
Audio and/or visual alarms are provided for all room air samplers, area alarms, and liquid 27
monitors.  Visual readouts for these alarm systems are located in less contaminated areas to 28
minimize exposure to personnel.29
Areas for decontaminating and maintaining equipment are provided in contaminated areas to limit 30
the spread of contamination to uncontaminated areas such as the 200 Area ETF Control Room.31
Instrument interlock systems automatically return process operations to a safe condition if an 32
unsafe condition should occur.33
The 200 Area ETF ventilation systems are designed to provide airflow from uncontaminated 34
zones to progressively more contaminated zones.35

Whenever possible, exposures to hazards are controlled by accepted engineering and/or administrative 36
controls.  Protective gear is used where effective engineering or administrative controls are not feasible.37

F.3 Prevention of Reaction of Ignitable, Reactive, and Incompatible Waste38

Typically, aqueous waste managed at the LERF or 200 Area ETF does not display the characteristics of 39
reactivity or ignitability.  Any aqueous waste streams exhibiting these characteristics are blended or 40
mixed at LERF to a concentration where the waste no longer exhibits reactive or ignitable characteristics.41

Incompatible aqueous waste is not expected to be stored or treated at the LERF or 200 Area ETF42
(Addendum B, “Waste Analysis Plan”).  Therefore, the requirements of WAC 173-303-806(4)(a) are not 43
applicable.44
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H CLOSURE PLAN1

This addendum describes the planned activities and performance standards for closing Liquid Effluent 2
Retention Facility (LERF) and 200 Area Effluent Treatment Facility (ETF). Additionally, Section 3
H.5.2.1 presents isolation actions to be implemented for Load-In Station Tanks 59A-TK-109 and 4
59A-TK-117 prior to completing closure activities as part of the LERF and 200 Area ETF closure.5

H.1 Closure Plan6

The LERF and 200 Area ETF will be closed by removal or decontamination with respect to dangerous 7
waste contamination that resulted from operation as Treatment, Storage, and Disposal (TSD) units, with 8
closure of LERF occurring first.  To facilitate closure, the LERF retention basins are being viewed as 9
consisting of seven components: the covers and primary liner, drainage layer system/bentonite carpet 10
liner, secondary liner, soil/bentonite, internal and/or external piping, ancillary equipment, and concrete 11
basins.  To facilitate closure of 200 Area ETF, the 200 Area ETF is being viewed as consisting of12
six components: tanks, internal and/or external piping, ancillary equipment, concrete 13
floors/dikes/encasements, structures, and soil directly beneath the structure.  If it is determined that 14
closure by removal or decontamination is not possible, the closure plan will be modified to address 15
required post closure activities.16

Uncontaminated structures will be left for future use or disassembled, dismantled, and removed for 17
disposal.  Uncontaminated equipment and structures could include aqueous makeup, Heating, Ventilation, 18
and Air Conditioning (HVAC) and piping, steam condensate and cooling water piping, and the 200 Area 19
ETF Control Room and office areas.20

Closure by removal or decontamination requires decontamination or removal and disposal of all 21
dangerous waste, waste residues, contaminated equipment, soil, or other material established in 22
accordance with the removal or decontamination closure performance standards of Washington 23
Administrative Code (WAC) 173-303-610(2).  This and future closure plan revisions will provide for 24
compliance with these performance standards.25

H.2 Closure Performance Standard26

Closure by removal or decontamination, as provided for in this plan based on the requirements of27
WAC 173-303-610(2), will eliminate future maintenance and will be protective of human health and the 28
environment by removing or reducing chemical contamination at LERF and 200 Area ETF to levels that 29
are below concern with respect to human health and the environment.30

This plan proposes to leave clean structures and equipment in place after closure for potential use in 31
future operations.  This need will be evaluated at the time of closure.32

H.2.1 Closure Standards for Metal Surfaces, Rubber, Tanks, and Concrete33

This closure plan proposes use of a “clean debris surface” (defined in the following paragraph) as the 34
clean closure performance standard for the metal surfaces, rubber (i.e., basin covers, liners, etc.), tanks, 35
and concrete that will remain after closure.  This approach is consistent with the Washington State 36
Department of Ecology (Ecology) guidance (Publication #94-111, Ecology 2005) for achievement of 37
clean closure.  Additionally, adherence to this guidance ensures that all residues have been removed as 38
required by WAC 173-303-640 for closure of the 200 Area ETF tank systems.39

The clean debris surface standard is verified visually.  40

“‘Clean debris surface’ means the surface, when viewed without magnification, shall be free of 41
all visible contaminated soil and hazardous waste except that residual staining from soil and 42
waste consisting of light shadows, slight streaks, or minor discolorations, and soil and waste in 43
cracks, crevices, and pits may be present provided that such staining and waste and soil in cracks, 44
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piping and ancillary equipment will be cleaned by chemical or physical extraction techniques 1
described in 40 CFR 268.45.  Flush solution will be transferred to another tank or containers.2
All flush solution at the bottom of the tank will be removed before visual inspection.3

Due to severe pitting and corrosion, attainment of a clean debris surface is not practical for Load-4
In Station Tanks 59A-TK-109 and 59A-TK-117.  Consequently, these tanks will be removed and 5
disposed of as dangerous waste.  The tank, piping, and ancillary equipment will be inspected6
visually for compliance with the performance standard in Sections H.2.1 and H.2.2.7

Closure will begin with the Load-In Station tanks 59A-TK-1, surge tank, and other tanks of the main 8
treatment train.  The secondary treatment train will operate as long as possible to reduce the volume of 9
flush water requiring disposal. Condensate from the secondary treatment train will be routed to the main 10
treatment train or the verification tanks for storage or treatment.11

After rinsing, the tanks will be inspected visually for compliance with the performance standard.  Visual 12
inspection might be made remotely using a camera or other device that allows verification of meeting the 13
performance standard.  14

If any tank surface areas are found not to meet the clean debris surface performance standard, these areas 15
will be decontaminated in-place, or the contaminated portions will be removed, designated, and disposed 16
accordingly.  Per 40 CFR 268.45, Table 1 incorporated by reference at WAC 173-303-140, only removal 17
of contaminants from the surface layer is necessary for metal surfaces.18

The outside of the tanks also will be inspected for compliance to the performance standard.  Any areas 19
found not to meet this performance standard will be decontaminated in-place, or the contaminated 20
portions will be removed, designated, and disposed accordingly.21

Before using decontamination solutions on the outside of the tanks, the floor will be inspected for cracks 22
or other openings that could provide a pathway to soil.  This inspection will be performed as described in 23
Section H.2.3 in conjunction with mapping of potential through-thickness cracks.  Any such cracks will 24
be mapped.  The cracks will be sealed before beginning treatment or other engineered containment 25
devices (e.g., portable catch basins, liners) will be used to collect and contain solutions.26

Decontamination residues will be collected, designated, and managed as appropriate.  If it is not possible 27
to meet the clean closure performance standard, contaminated portions of the tanks could be removed, 28
designated, and disposed of accordingly.  The inspections for a clean debris surface will be documented 29
on an inspection record.30

Internal and External Piping and Ancillary Equipment31

The internal piping and ancillary equipment for both LERF and 200 Area ETF, which have contacted 32
dangerous waste will be flushed and drained as part of closure.  Any treatment media, such as filters, 33
reverse osmosis membranes, ion exchange resins, will be removed from the ancillary equipment, and 34
disposed of accordingly.  Where the contaminated surfaces can be inspected, an inspection will be 35
performed to see if the piping and ancillary equipment meet the clean debris surface standard in 36
40 CFR 268.45 and can be declared non-dangerous.  If it is not possible to meet the clean debris surface 37
standard or the piping or ancillary equipment cannot be inspected, those portions of the piping and 38
ancillary equipment will be removed, designated, and disposed of accordingly.39

External piping (transfer lines) associated with LERF and 200 Area ETF consist of below grade and 40
above grade piping.  Below grade, piping will be dispositioned at closure consistent with the practices for 41
below grade piping in the 200 Areas at the time of closure consistent with the 200-IS-1 operable unit 42
decisions. Above grade piping will be dispositioned consistent with the provisions for internal piping.43

Rinsate from the LERF and 200 Area ETF external piping and LERF internal piping will be processed 44
through 200 Area ETF.  Dangerous and/or mixed-waste solutions and materials generated during closure 45
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removable components.  This design facilitates closure by allowing complete removal of equipment,1
which does not meet the performance standards.2

Load-In Tanks 59A-TK-109 and 59A-TK-1173

Tanks 59A-TK-109 and 59A-TK-117 have been isolated from sources of dangerous waste and isolated 4
from sources of dangerous waste because of severe pitting and corrosion.  As such, these tanks are not fit 5
for use; and do not meet the criteria for clean closure.  Removal of the tanks would cause a disruption in 6
receiving and processing waste from other Hanford liquid waste generators.  Therefore, in accordance 7
with WAC 173-303-610(4)(a)(i), closure of Tanks 59A-TK-109 and 59A-TK-117 will be is extended to 8
the closure of the LERF and 200 Area ETF, at which time the tanks and system components will be 9
concurrently managed as dangerous wastes and will be closed in accordance with this plan.  The change 10
in waste streams managed at the 2025ED Load-In Station, capacity of Load-In Station Tank 59A-TK-1,11
and the ability to unload tankers directly to the LERF basins has negated the need to replace the capacity 12
of Tanks 59A-TK-109 and 59A-TK-117.13

Tank 59A-TK-109 is empty and isolated from service; with the inlet valve (59A-MV-109), and outlet 14
valve (59A-MF-105) replaced with blank flanges to isolate the tanks physically from potential sources of 15
dangerous wastelocked in the closed position isolating the tank from sources of dangerous waste. The 16
inlet valve (59A-MV-109) and outlet valve (59A-MV-105) will be removed and replaced with blank 17
flanges to isolate the tanks physically from potential sources of dangerous waste.18

Tank 59A-TK-117 is empty and isolated from service; with the inlet valve (59A-MV-117) physically 19
removed and replaced with blank flange, and the outlet valve (59A-MV-113) replaced with blank flanges 20
to isolate the tanks physically from potential sources of dangerous wastelocked in the closed position 21
isolating the tank from sources of dangerous waste.  The outlet valve (59A-MV-113) will be removed and 22
replaced with a blank flange to isolate the tank physically from potential sources of dangerous waste.23

The 2025ED Load-In Station pumps, piping, secondary containment pit, sump, and sump leak detection 24
will remain in service to support the mission of 2025ED Load-In Station. The Load-In Station tank 25
system (including Tanks 59A-TK-109 and 59A-TK-117) is inspected in accordance with Addendum I, 26
Table I-1.27

2025-EG Load-In Station Unloading Components28

Clean closure of 2025-EG Load-In Station unloading components (platform, filter housing, and hose and 29
hose transfer line) will consist of the removal and disposal of all dangerous waste and the removal and 30
disposal of the unloading components. The secondary containment pit is shared with 2025-ED and will 31
remain in service to support the mission of 2025ED Load-In Station.32

H.5.3 Closure of Surface Impoundments33

At closure, all of LERF that received regulated waste will be closed in accordance with the requirements 34
of this approved closure plan, which are intended to ensure compliance with the requirements of 35
WAC 173-303-650(6)(a)(i).  All equipment, structures, and other material associated with closure of 36
LERF will be decontaminated or removed in accordance with WAC 173-303-610(2). All basin waste and 37
decontamination rinsate will be transferred to 200 Area ETF.  Sampling and testing will be conducted as38
described in Section H.3.4.2.39

H.6 Schedule for Closure40

Closure of LERF and 200 Area ETF has been extended to 2052 to support tank waste processing.41
The actual year of closure will depend on the time required for current waste to be processed and what 42
role the LERF and 200 Area ETF will play in processing additional waste generated during future 43
activities in the 200 Areas.  Other factors affecting the year of closure include changes in operational 44
requirements, lifetime extension upgrades, and unforeseen factors.  When a definite closure date is 45
established, notification of closure will be provided in accordance with Permit Condition II.J.3.46
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200 AREA EFFLUENT TREATMENT FACILITY (ETF)

ADDENDUM I
INSPECTION REQUIREMENTS

CHANGE CONTROL LOG

Change Control Logs ensure that changes to this unit are performed in a methodical, controlled, 
coordinated, and transparent manner.  Each unit addendum will have its own change control log with a 
modification history table.  The “Modification Number” represents Ecology’s method for tracking the 
different versions of the permit.  This log will serve as an up to date record of modifications and version 
history of the unit.

Modification History Table 

Modification Date Modification Number 
05/19/2020 8C.2020.6F
04/30/2019 PCN-LERF/ETF-2019-01 (8C.2019.Q2)
01/23/2018 PCN-LERF/ETF-2017-02 (8C.2018.Q1)
10/25/2017 8C.2017.3F
08/25/2016 8C.2016.Q2
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I. INSPECTION REQUIREMENTS1

I.1 Inspection Plan2

This addendum describes the method and schedule for inspections of the Liquid Effluent Retention 3
Facility (LERF) and 200 Area Effluent Treatment Facility (ETF).  The purpose of inspections is to help 4
ensure that situations do not exist that might cause or lead to the release of dangerous and/or mixed waste 5
that could pose a threat to human health and the environment.  Abnormal conditions identified by an 6
inspection will be corrected on a schedule that prevents hazards to workers, the public, and the 7
environment.8

I.1.1 General Inspection Requirements9

The content and frequency of inspections are described in this section.  Inspection records are retained in 10
the Hanford Facility Operating Record, LERF and 200 Area ETF file, or other approved locations, in 11
accordance with Permit Condition II.I.1.12

In certain areas of the 200 Area ETF, many inspections are performed remotely to maintain As Low As 13
Reasonably Achievable (ALARA) exposure.  Monitoring instruments are connected to audible alarms and 14
visual indicators track alarm status.  The monitoring system provides trending of selected monitoring 15
data, graphics, and equipment summary displays.16

A preventive maintenance recall system is employed to direct preventive maintenance activities at the 17
LERF and 200 Area ETF.  Equipment requiring maintenance is checked as indicated by the maintenance18
history, manufacturer's recommendations, or engineering recommendations.  The preventive maintenance 19
of certain equipment might not be possible if the LERF or the 200 Area ETF is in an operational mode.  20
Thus, the preventive maintenance could be performed slightly earlier or later than planned to minimize 21
impact on operations.22

Instrumentation at 200 Area ETF is calibrated regularly to ensure accuracy and reliability.  All process 23
control instrumentation is calibrated on a schedule depending on previous calibration experience.24
An instrument calibration and recall system is employed to manage calibrations.25

I.1.1.1 Types of Problems26

Key components of the LERF inspection program include the following areas:27

Structural integrity of the basins.28
Catch basin secondary containment system integrity.29
Evidence of release from basins.30
Safety, communications, and emergency equipment.31

Key components of the 200 Area ETF inspection program include the following areas:32

Condition of tanks and ancillary piping.33
Condition of containers.34
Condition of the process control equipment.35
Condition of emergency equipment.36
Condition of secondary containment.37

Table I-1 and Table I-2 provide a description of LERF and 200 Area ETF items to be inspected.38
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I.1.1.2 Frequency of Inspections1

The frequency of inspections is how often (at a minimum) an inspection must be performed.  The 2
frequency of inspections is based on the rate of possible deterioration of equipment, operational history, 3
engineering judgement, or the probability of a threat to human health or the environment.4

Unless otherwise noted, inspection frequencies are defined by the following periodicities:5

Daily means once per calendar day.6
Weekly means once per calendar week, spanning from Sunday to Saturday.7
Monthly means once each calendar month.8
Quarterly means once per calendar quarter.9
Annually means at least once per 12-month period ±30 days.10
Continuous monitoring means instrument monitoring performed remotely in the 200 Area ETF 11
Control Room continuously during 200 Area ETF waste processing operations and/or waste 12
transfers; and monitor at least daily when 200 Area ETF is not processing waste or when no waste 13
transfers are occurring.  If instrumentation is not functioning, daily visual inspections are 14
performed as identified in Table I-2, and as discussed in Addendum C, “Process Information.”15

The LERF and 200 Area ETF inspections and instrument monitoring frequencies are indicated in 16
Table I-1 and Table I-2. The LERF and 200 Area ETF is inspected as indicated in Table I-1 and Table I-2.17

I.1.2 Specific Process Inspections18

The following sections describe the specific process inspections performed at LERF and 200 Area ETF.19

I.1.2.1 Container Inspections20

Container inspections and frequencies are provided in Table I-1. Containers are used at the 200 Area ETF21
to store secondary waste, such as the powder waste from the thin film dryer, liquid from the brine loadout 22
system, and maintenance and operations waste.  When containers are being held in container storage 23
areas, the inspection schedule identified in Table I-1 is maintained.24

Following the inspections, an inspection datasheet is signed and dated by the inspector and supervisor.25

I.1.2.2 Tank System Inspections26

A description of the tank systems and ancillary equipment at the 200 Area ETF is given in Addendum C.27
Tank system inspections, instrument monitoring criteria, and frequencies are given in Table I-1 and 28
Table I-2. Tank system inspections occur at least once each operating day.  Each operating day is defined 29
as every day the tank is in operations (i.e. storing or treating dangerous waste).  30

Integrity assessments for the 200 Area ETF tank systems is discussed in Addendum C, “Process 31
Information.” The integrity assessment program will continue over the life of the tank systems at a 32
frequency of every 10 years.  The schedule is based on design and age of the tank systems, characteristics 33
and quantity of the waste processed, tank visual inspections, corrosion assessment program, facility 34
upgrades, past integrity assessments, and recommendation of the IQRPE.  A description of the tank 35
systems and ancillary equipment at the 200 Area ETF is given in Addendum C, “Process Information.”36

I.1.2.2.1 Overfill Protection37

Tanks that have the possibility of being overfilled have level instrumentation that alarms before the tanks 38
reach overflow.  Tank level alarms annunciate in the 200 Area ETF Control Room, allowing operating 39
personnel to take immediate action to stop the vessels from overfilling.  These alarms are monitored 40
continuously in the 200 Area ETF Control Room during solution transfers. When tank level 41
instrumentation is inoperable, the alternate controls discussed in Addendum C, Section C.4.4.2 are 42
followed to prevent tank overfilling.43
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I.1.2.2.2 Visual Inspections1

Visual inspections of tanks and secondary containments are performed to check for leaks, signs of 2
corrosion or damage, and malfunctioning equipment.  Inspections are performed on tanks, secondary 3
containment within the 200 Area ETF, surge tank, and verification tank, and associated secondary 4
containment.5

I.1.2.2.3 Secondary Containment Leak Detectors6

The surge tank and verification tank secondary containment systems have sloped floors that drain 7
solutions to sumps equipped with leak detectors that alarm in the 200 Area ETF Control Room.  These 8
alarms are monitored continuously in the 200 Area ETF Control Room during 200 Area ETF processing9
operations or during waste transfer, and at least daily when processing operations or waste transfers are 10
not occurring. If an alarm is activated, further investigation is performed to determine if the source is a 11
tank leak or other solution (i.e., precipitation).12

I.1.2.2.4 Integrity Assessments13

The initial integrity assessment was issued in 1995 (Addendum C).  Consistent with the recommendations 14
of the integrity assessment, a periodic integrity assessment program was developed for the 200 Area ETF15
tanks and is discussed in detail in Addendum C, Section C.4.1.5.16

I.1.2.2.5 Effluent Treatment Facility Piping17

The 200 Area ETF employs an extensive piping system.  During inspections at the 200 Area ETF, any 18
aboveground piping is inspected visually for signs of leakage and for general structural integrity.  19
During the visual inspection, particular attention is paid to valves and fittings for signs of cracking, 20
deformation, and leakage.21

I.1.2.3 Surface Impoundment Inspections22

Inspection and monitoring criteria and frequencies for the LERF Basins 42, 43, and 44 are provided in 23
Table I-1 and Table I-2.  A description of the LERF basins; leachate detection, collection, and removal 24
system; inter-basin transfer pipelines, and overtopping and flow controls are discussed in Addendum C.25

The totalizer method or pump run hour method is used to calculate the action leakage rate for each basin, 26
to determine whether the action leakage rate for each basin is less than the limit of 2,100 gallons per acre 27
per day.  A flow meter/totalizer measures the amount of leachate removed from the leachate collection 28
sump.  In addition, a timer on the leachate pump tracks the cumulative pump run time.  The amount of 29
liquid removed from each leachate detection system sump is recorded weekly, and average daily flow rate 30
calculated to verify that the action leakage rate has not been exceeded.  The flow meter or the pump hour 31
meter may not always be in service; therefore, the leak rate through the primary liner can be determined 32
using one of two methods:33

Measured as the leachate flow meter/totalizer readings (flow meters/totalizers are located on the 34
outflow line from the collection sumps at the bottom of the LERF basins); or35
Calculated using the pump operating time readings multiplied by the pump flow rate (the pump 36
runs at a constant flow rate).37

Structural integrity of the LERF basin dikes is discussed in Addendum C, “Process Information.”38

I.1.2.3.1 Overtopping Control39

Under current operating conditions, 2 feet of freeboard is maintained at each LERF basin, which 40
corresponds to an operating level of 22.2 feet, or operating capacity of 7.8 million gallons.  Level 41
indicators at each basin are monitored to confirm that this level is not exceeded.42
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Before an aqueous waste is transferred into a basin, administrative controls are implemented to ensure 1
overtopping will not occur during the transfer.  The volume of feed to be transferred is compared to the 2
available volume in the receiving basin.  The transfer is not initiated unless there is sufficient volume 3
available in the receiving basin or a cut-off level is established.  The transfer into the basin would be 4
stopped when this cut-off level is reached.5

The LERF basins also are provided with floating covers that are designed and constructed to prevent 6
overtopping by the introduction of precipitation and dust into the basins.  Overtopping and flow control 7
also are discussed in Addendum C.8

I.1.2.3.2 Impoundment Contents9

The LERF basins are inspected weekly to assess whether the contents are escaping from a basin.  Level 10
indicators are inspected weekly to check for unaccountable change in the level of the basins.11

I.1.2.3.3 Leak Detection12

The leachate detection, collection, and removal system is described in Addendum C.  The leachate 13
collection sump pump is activated when the liquid level in the leachate sump reaches a preset level, or 14
manually when needed.  A flow meter/totalizer measures the amount of leachate removed. In addition, 15
the timer on the leachate pump tracks the cumulative pump run time. The leak rate through the primary 16
liner can be determined using one of two methods:17

1. Measured as the leachate flow meter/totalizer readings (flow meters/totalizers are located on the 18
outflow line from the collection sumps in the bottom of the LERF basins) or19

2. Calculated using the pump operating time readings multiplied by the pump flow rate (the pump 20
runs at a constant flow rate).21

Calculations using either method are sufficient for compliance. If either the flow meter/totalizer or pump 22
operating time system is not functioning, this is identified as an abnormal condition (see Section I.1).23

The LERF employs a double walled transfer piping between 242-A Evaporator/WTP-EMF and LERF and 24
between LERF and 200 Area ETF.  The WAC 173-303-650 regulations do not require a discussion of 25
piping for surface impoundments.  However, for the purposes of comprehensive coverage of the LERF, 26
inspections and integrity assessments are performed on the piping system.  Aqueous waste (e.g., process 27
condensate) is transferred from the 242-A Evaporator and Waste Treatment and Immobilization Plant, 28
Effluent Management Facility (WTP-EMF) to the LERF via a buried pipeline.  Likewise, aqueous waste 29
is transferred to the 200 Area ETF via buried pipelines.  At the LERF dikes, aboveground piping serves to 30
transfer waste from one basin to another.31

The buried pipelines normally are continuously monitored during transfers by a leak detection system 32
(Addendum C).  Leak detection system alarms annunciate to the 200 Area ETF Control Room, which is 33
monitored continuously during waste transfers and daily when no waste is transferring. As an alternative 34
to continuous leak detection, the transfer lines can be inspected daily during transfers by opening the 35
secondary containment drain lines at the LERF catch basins (for 242-A Evaporator and LERF) and the 36
surge tank sump (for LERF transfers to 200 Area ETF) to inspect for leakage.  During the routine 37
inspections at LERF, the aboveground piping system is inspected for signs of leakage and for general 38
structural integrity.  During the visual inspection, particular attention is paid to valves and fittings for 39
signs of cracking, deformation, and leakage.40

I.1.2.3.4 Dike Erosion41

The LERF basins and dikes are visually inspected weekly and after significant precipitation events for 42
run-on, run-off, cover integrity, erosion problems, or other signs of deterioration in the dikes from 43
precipitation, wind, burrowing mammals, or vegetation.44
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I.1.2.3.5 Structural Integrity1

A written certification attesting to the structural integrity of the basin dikes, signed by a qualified, 2
registered professional engineer, is provided in Addendum C.3

I.1.2.3.6 Container Inspection4

Normal operation of the LERF does not involve the storage of dangerous waste in containers. Therefore, 5
the inspection requirements of this section normally are not applicable to the LERF.  Any containerized6
dangerous waste generated at LERF will be brought to the 200 Area ETF and managed in accordance 7
with WAC 173-303-630 and is discussed in Addendum C.8

I.1.3 Inspection Log9

Observations made and deficiencies noted during an inspection are recorded on an inspection log 10
(round sheets, work packages, data sheets, electronic inspection logs, etc.).  On completion, the inspection 11
log includes the inspector's printed name, handwritten or electronic signature, date, and time of 12
inspection; the inspection log is submitted for review and approval by LERF and 200 Area ETF 13
management or their designee.  Once approved, the inspection log is kept in the Hanford Facility 14
Operating Record, LERF and 200 Area ETF files.  Inspection records are retained in the Hanford Facility 15
Operating Record, LERF and 200 Area ETF files, or other approved locations, in accordance with Permit 16
Condition II.I.1.  The inspection records are used to help determine any necessary corrective actions.  17
Problems identified during the inspections are prioritized and addressed in a timely fashion to mitigate 18
health risks to workers, maintain integrity of the TSD units, and prevent hazards to public health and the 19
environment.20

If an inspection log cannot be located in the LERF and 200 Area ETF Operating Record, substitute 21
documentation/log will be added to the LERF and 200 Area ETF Operating Record that documents the 22
missing log.  If an inspection was scheduled or attempted, but could not be performed or fully completed 23
due to a planned event (e.g. power outage), then a reasonable attempt will be made to reschedule and 24
complete the inspection within the identified inspection frequency.  If an inspection was scheduled or 25
attempted but could not be performed or fully completed due to an unplanned event (e.g. Hanford Site or 26
local area emergency or injury; unplanned power outage; unexpected or radiological conditions, work, 27
training, or safety restrictions); the missed inspection or portions thereof that were not completed shall be 28
documented on the relevant inspection log or facility logbook; and if applicable, reported in the Hanford 29
Facility Annual Noncompliance Report.30

If while performing an inspection, a leak or spill is discovered, facility operations responds per the 31
emergency response procedures action is taken to stop the leak and determine the cause.  The waste is 32
removed from the secondary containment in a timely manner that prevents harm to human health and the 33
environment.34

I.1.4 Storage of Ignitable or Reactive Wastes35

Inspection and frequency criteria for ignitable and reactive waste is provided in Table I-1. The LERF 36
could receive an aqueous waste that is designated reactive or ignitable.  Any aqueous waste exhibiting 37
these characteristics is managed (e.g., through flow equalization in LERF) such that the waste no longer 38
exhibits the reactive or ignitable characteristics, as described in Addendum C, Section C.5.10.39

Though unlikely, the 200 Area ETF secondary wastes might have the characteristics of being reactive or 40
ignitable.  A qualified inspector performs annual fire inspections of the 200 Area ETF using a checklist 41
developed specifically for facilities that handle dangerous and/or mixed waste.42
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Table I-1 Visual Inspection Schedule for the Liquid Effluent Retention Facility and
200 Area Effluent Treatment Facility

Item Inspection Frequency
Tank Systems

Load-In Station tank system
(2025ED)

Inspect area for leaks.  Note any unusual noises or vibration 
from the system pumps during waste transfers.  Inspect 
secondary containment system for signs of deterioration.

Daily

Backup Load-In Station 
(2025EG)

Inspect ancillary equipment (transfer piping/valves) for leaks 
during processing operation, waste storage, or during waste 
transfers.

Daily

Filter drain sump tanks
59A-TK-2/59A-TK-3 and 
59A-TK-4

Inspect tanks and ancillary equipment for leaks corrosion or 
releases of waste.

Daily

Surge tank system Inspect area for leaks.  Note any unusual noises or vibration 
from the system pumps.  Inspect secondary containment 
system for signs of deterioration.

Daily

Rough filter Inspect for leaks. Daily
Ultraviolet oxidation system Inspect module for leaks.

Inspect peroxide storage tank, ancillary equipment for leaks.
Daily

pH adjustment tank Inspect tank and ancillary equipment for leaks. Daily
H2O2 decomposer Inspect tank and ancillary equipment for leaks. Daily
Fine filter Inspect module for leaks. Daily
Degasification system Inspect module for leaks.  Note any unusual noises or 

vibration from the degasification blower.
Daily

Reverse osmosis system Inspect tanks and ancillary equipment for leaks.  Note any 
unusual noises or vibration from the system pumps.

Daily

Polishers Inspect tanks and ancillary equipment for leaks. Daily
Effluent pH adjustment tank Inspect tank and ancillary equipment for leaks. Daily
Verification tanks Inspect tanks and ancillary equipment for leaks.  Note any

unusual noises or vibration from the system pumps.  Inspect 
secondary containment system for signs of deterioration.

Daily

Secondary waste receiving 
tanks

Inspect tanks and ancillary equipment for leaks. Daily

200 Area ETF evaporator Inspect tank and equipment for leaks.  Note any unusual 
noises or vibration from the system pumps or compressor.

Daily

Concentrate tanks Inspect tanks and ancillary equipment for leaks. Note any 
unusual noises or vibration from the system pumps.

Daily

Thin Film Dryer Room Inspect piping and ancillary equipment for spills, leaks, and 
accumulated liquids (viewed through camera).  Note any 
unusual noises or vibration from the system pumps or blower.

Daily1

1If the camera system is inoperable, daily visual inspections will be performed; or the Thin Film Dryer will be emptied and 
isolated (either physically or administratively), by closing the influent valves and/or ensuring the influent pumps remain off, to 
prevent waste additions that could result in undetected leaks or spills in the Thin Film Dryer Room.
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Table I-1 Visual Inspection Schedule for the Liquid Effluent Retention Facility and
200 Area Effluent Treatment Facility

Item Inspection Frequency
Container handling Inspect area for spills, leaks, accumulated liquids. Daily
Container handling Inspect for deterioration of containers and secondary 

containment, including corrosion and cracks in secondary 
containment foundation and coating.  Inspect container labels 
to ensure that they are readable.

Weekly

Vessel ventilation system Inspect filters (HEPA and pre-filters), check vessel off gas
pressures, system flow, and discharge temperatures.

Daily

Sump tank system Inspect sump trenches for unexpected liquids, which indicate 
spills or leaks from process equipment.

Daily

Safety Systems/Equipment
Eye wash stations Check status; check for adequate pressure. Monthly
Safety showers Check status; check for adequate pressure. Monthly
Signs for WTP-EMF to 
LERF Underground Piping 
(4”-WTP-001-M17)

Verify portions of WTP-EMF to LERF underground transfer 
pipeline (4”-WTP-001-M17) located outside the 200 East 
Area are marked with signs reading “Buried Dangerous 
Waste Pipe” in accordance with Permit Condition II.V.
Note: Signs and anchoring devices are made of durable 
plastic or metal.

Annually

Emergency Systems/Equipment
Fire extinguishers Check for adequate charge. Monthly
Emergency lighting Test operability. Monthly
Uninterruptible power 
supply

Check output voltage and visually inspect battery pack for 
corrosion and leakage.  Check indicator lights for fault 
conditions.

Annually

LERF (Surface Impoundment)
LERF basins and dikes Check the overtopping controls and integrity of the basins 

and dikes.
Weekly

LERF contents Check basin level indicators for unaccountable changes in the 
level of the basins.

Weekly

Leak Detections Determine the leak rate per wetted surface area. Weekly
LERF basins and dikes Check for run-on, run-off, cover integrity, erosion problems, 

and other signs of deterioration.
Weekly & 
After 
significant 
precipitation 
events

Vessel Off Gas (VOG)
VOG ventilation system Inspect filters (HEPA and pre-filters), check VOG pressures, 

system flow, and discharge temperatures.
Daily
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Table I-1 Visual Inspection Schedule for the Liquid Effluent Retention Facility and
200 Area Effluent Treatment Facility

Item Inspection Frequency
Ignitable and Reactive Waste

Ignitable and reactive waste Storage in compliance with Hanford Site fire protection 
standards and WAC 173-303-630(8).

Annually2

Container Storage Areas
Container Storage Container labels to ensure labels are not obscured, removed, 

or otherwise unreadable.
Weekly

Deterioration of containers, containment systems, or cracks in 
protective coating or foundations caused by corrosion, 
mishandling, or other factors.

Weekly

Leaks, spills, accumulated liquids, and open or improperly 
sealed containers.

Daily

Secondary Containment Areas
Integrity of floors, berms, 
trenches, dikes, sumps/pits, 
ramps, curbs, walls, and 
special coatings

Visually inspect the protective coatings, sumps/pits, trenches, 
ramps, curbs, and walls for evidence of significant cracks, 
gaps, or other degradation that may compromise the integrity 
of the containment.  Check that items are in good condition, 
and that no liquid is present on the floors.

Daily

HEPA – High efficiency particulate air
2When waste management activities occur

1

I.1.5 Instrumentation Monitoring2

The Inspection schedule pertaining to instrumentation monitoring and frequencies is provided in 3
Table I-2.  Instrumentation is monitored in the 200 Area ETF Control Room or location specified in 4
Table I-2.  In cases where this instrumentation is out of service (e.g. calibration, power failures, or 5
maintenance), daily visual inspections will be performed in accordance with WAC 173-303-640, using the 6
methods identified in Table I-2, and discussed in Addendum C, “Process Information,” for leak detection, 7
level inspection, and overfill prevention.8

If an alarm is activated, further investigation is performed to determine the cause of the alarm.9

Continuous monitoring applies to the electronic monitoring performed in the 200 Area ETF Control 10
Room for this instrumentation during 200 Area ETF processing operations, Backup Load-In Station 11
(2025EG), and/or 2025-ED Load-In Station transfers.  Data from alarms, leak detectors, and level 12
transmitters are monitored daily in the 200 Area ETF Control Room when waste transfers are not 13
occurring (see C.2.5.1).  In cases where this instrumentation is out of service (e.g., calibration, power 14
failures, or maintenance) daily visual inspections will be performed in accordance with WAC 173-303-15
640, using the alternate methods discussed in Addendum C, Section C.1 for leak detection, Section 16
C.4.3.1.2 for level inspection, and Section C.4.4.2 for overfill prevention will be followed.17

In the event the electronic leak detectors or level indicators for Sump Tank 1 or Sump Tank 2 are out of18
service, daily visual inspections will be performed each operating day (WAC-173-303-640).19

Inspections pertaining to instrumentation monitoring is provided in Table I-2.20
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Table I-2 Inspection Plan for Tank Systems Instrumentation Monitoring
Item Inspection Frequency

2025-ED/2025EG Load-In Stations
Level alarm
LSH-59A-003

Monitor liquid level in Load-In Tanks TK-1 to prevent 
overflow.

Continuously

Leak detectoralarm
LDA-59A-125

Monitor for leakage in the Load-In Station tank pit 
sump.
Monitor for leakage from pipeline between 2025ED 
and 2025EG.

Continuously

Main Treatment Train
Leak detector
LAH-20B009

Monitor for leakage in the surge tank drainage sump. Continuously

Level alarm
LAHX-60A0123

Monitor surge tank level to prevent overflow. Continuously

Level alarm
LAHL-60C-111

Monitor liquid levels in the pH adjustment tank to 
prevent overflow.

Continuously

Level alarm
LAHL-60F-101

Monitor liquid levels in the first RO feed tank to 
prevent overflow.

Continuously

Level alarm
LAHL-60F-201

Monitor liquid levels in the second RO feed tank to 
prevent overflow.

Continuously

Level alarms
LAHL-60C-211

Monitor liquid levels in the effluent pH adjustment 
tank to prevent overflow.

Continuously

Level transmitter
LAHX-60H001A/B/C

Monitor liquid level in verification tanks to prevent 
overflow.

Continuously

Leak detector
LAH-20B-010

Monitor for leakage in the verification tank drainage 
sump.

Continuously

Secondary Treatment Train
Level alarm
LAHHL-60I-001A/B

Monitor liquid levels in secondary waste receiver 
tanks A and B to prevent overflow.

Continuously

Level alarm
LAHHL-60J-001A/B

Monitor liquid levels in concentrate tanks A and B to 
prevent overflow.

Continuously

Level alarm
LAHHL-60I-107

Monitor liquid levels in the evaporator tank to prevent 
overflow.

Continuously

Level alarm
LAHLLSHH-60J-036

Monitor liquid levels in the spray condenser tank to 
prevent overflow.

Continuously

Level alarm
LAHHL-60I-108

Monitor liquid levels in the distillate flash tank to 
prevent overflow.

Continuously

Level alarm
LAH-60I-119

Monitor liquid levels in the entrainment separator tank 
to prevent overflow.

Continuously
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Table I-2 Inspection Plan for Tank Systems Instrumentation Monitoring
Item Inspection Frequency

Level alarm
LAHH-20B-001

Monitor liquid level in Sump Tank 1 to prevent 
overflow.

Continuously

Level alarm
LAHH-20B-002

Monitor liquid level in Sump Tank 2 to prevent 
overflow.

Continuously

Leak alarmdetector
LAH-20B-003

Monitor for leakage to Sump No. 1. Continuously

Leak alarmdetector
LAH-20B-005

Monitor for leakage to Sump No. 2. Continuously

Leak alarmdetector
LDA-59A-127

Monitor for leakage from pipeline between 200 Area 
ETF and 2025-ED Load-In Station.
Note: Monitoring required only during waste transfers

Continuously

Leak alarmdetector
LDA-60A-040 3”line
LDA-60M-01A/ -01B 4” 
line

Monitor for leakage from pipeline between 200 Area 
ETF and LERF.
Note: Monitoring required only during waste transfers

Continuously

Transfer PipelineSurface Impoundments
Leak detector Monitor for leakage from pipeline between LERF and 

the 242-A Evaporator.
Continuously

WTP-EMF to LERF 
Catch Basin 242AL-42
(4”-WTP-001-M17) 
Leak Alarm LDA-42-2

Verify no leak alarm for transfer pipeline (4”-WTP-
001-M17); or perform daily visual inspection to check 
for liquid in the sight glass (FG-80W-001) at LERF 
Catch Basin 242AL-42.
Note: Monitoring required only during WTP waste 
transfers.

Continuously

1
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1.0 GENERAL INFORMATION
The LERF, 200 Area ETF, and TEDF are located on the Hanford Site, a 560-square-mile 
(1,450-square kilometer) U.S. Department of Energy (DOE) Richland Operations Office (RL) 
site in southeastern Washington State.  The LERF, and 200 Area ETF are located in the East 
portion of the 200 Area near the north end of the Hanford Site. Portions of TEDF are located in 
the 600 Area and both 200 East and West areas.

This plan contains a description of facility specific emergency planning and response and is used 
in conjunction with portions of the DOE/RL-94-02, Hanford Emergency Management Plan, to 
meet contingency plan requirements Washington Administrative Code (WAC) 173-303.
Pursuant to WAC 173-303, Dangerous Waste Regulations, DOE-RL as the owner or operator of 
the Hanford Facility is required to have a “contingency plan” for use in emergencies or sudden or 
non-sudden releases that threaten human health and the environment.  Additionally, WAC 173-
303-201(9) (for dangerous waste generator locations) and WAC 173-303-350(2) (for TSD 
facilities) allows the owner or operator to use documentation, other than a “contingency plan,” so 
long as the other documentation incorporates dangerous waste management provisions sufficient 
to comply with the requirements of WAC 173-303-201, WAC 173-303-350, and WAC 173-
303-360.  This approach is used at Hanford.  There is no specific document titled “Contingency 
Plan” for the Hanford Facility.  Rather, specific portions of this plan combined with portions of 
contractor facility/activity-specific documentation (e.g., emergency plans/procedures) are 
maintained to meet the contingency plan requirements of WAC 173-303.

1.1 Facility Name:
U.S. Department of Energy, Hanford Site

Liquid Effluent Retention Facility (LERF)
200 Area Effluent Treatment Facility (ETF)
200 Area Treated Effluent Disposal Facility (TEDF)

1.2 Facility Location:
Benton County, Washington within the 200 East and 200 West Areas. Buildings/facilities 
covered by this plan are LERF, 200 Area ETF, and TEDF (not a staffed facility).

LERF buildings/facilities:
LERF Basins 42, 43, and 44
MO-180, change trailer
217-1 LERF building
242AL-71, instrument building
242AL-11, LERF garage

200 Area ETF buildings/facilities:
2025E ETF building
2025EC-71 building
2025ED Load-In Station building
2025EG Backup Load-In Station building
HS-0011
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2025ED Load-In Station.  The 2025ED Load-In Station provides the capability to unload, store, 
and transfer aqueous waste until the waste is transferred into the Load-In Station tank, surge 
tank, or directly to LERF.  The Load-In Station consists of two truck bays equipped with Load-In 
Station tanks. Aqueous wastes from tanker trucks and other containers are unloaded at the Load-
In Station.

2025EG Backup Load-In Station.  During expansion of the 2025ED Load-In Station, the Backup 
Load-In Station (2025EG) provides the capability to transfer of aqueous waste from tanker 
trucks and other containers from other Hanford Site sources until the waste is transferred to ETF 
or LERF; and for storage and treatment of miscellaneous waste.  Once the 2025ED expansion 
project is complete, the Backup Load-In Station unloading components will be disconnected, 
removed, and dispositioned as appropriate; and the facility will be used for storage and treatment 
of miscellaneous waste. The Backup Load-In Station consists of a single truck bay.

2025E Verification Tanks.  These tanks are located outside and are used to receive treated 
effluent, store treated effluent during laboratory analysis and verification, or discharge verified 
effluent.

2025E and 2025EA Offices Buildings.  These areas provide office space.

1.4.3 200 Area Treated Effluent Disposal Facility
The 200 Area TEDF is located southeast of 200 Area ETF, and transports the 200 East and West 
Area facility effluents to a common disposal system.  TEDF is not a staffed facility.  TEDF is
comprised of collection and transfer system piping, three pump stations, a sample building, and 
two 5-acre disposal ponds. The TEDF accepts liquid effluents from other Hanford facilities 
located in the 200 East and 200 West Areas that meet TEDF wastewater discharge permit 
requirements.

2.0 PURPOSE
This plan describes the actions, which will be taken in response to upset and/or emergency 
conditions within the LERF and 200 Area ETF facilities.  These events may include spills or 
releases caused by processing, fires and explosions, transportation activities, movement of 
materials, packaging, storage of hazardous materials, and natural and security contingencies.  
Sections 1.0, 3.1, 4.0, 6.1, 6.1.1, 6.1.2, 6.2, 6.2.1, 6.2.2, 6.2.3, 6.2.4, 6.2.5, 6.2.5.1, 6.3 and 
subsections, 6.6, 7.2, 7.2.1, 7.2.1.1, 7.2.2, 8.0, 8.1, 8.2, 8.3, 8.4, 8.5, 9.0, 10.0 of the FRP are 
enforceable sections meeting RCRA contingency planning requirements for LERF and 200 Area 
ETF.  Enforceable sections cannot be changed without coordinating the change with the Permit 
modification process.  Attachment B of this FRP provides a crosswalk listing applicable 
WAC 173-303 requirements and how/where, the requirement is met.

3.0 FACILITY/BUILDING EMERGENCY RESPONSE ORGANIZATION
The facility/building emergency response organization (ERO) includes the Building Warden 
(BW)/Building Emergency Director (BED), Staging Area Manager (SAM), Personnel 
Accountability Aides (PAA) who are responsible for implementing emergency response actions 
at LERF and 200 Area ETF.  Other facility support personnel include facility subject-matter 
experts, and other operational personnel.
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Immediately after an emergency, the BW/BED must provide for treating, storing or disposing of 
recovered waste, contaminated soil or surface water, or any other material that results from a 
release, fire, or explosion at LERF and 200 Area ETF.

If the BW/BED determines that the event response requires contingency plan implementation, 
the BW/BED must notify production operations Central Shift Manager, who will ensure that the 
environmental organization makes environmental notifications in accordance with 
WAC 173-303-201(14)(d) or WAC 173-303-360(2)(d).

The following information must be included in the assessment report:

The name and telephone number of reporter.

The name and address of facility.

The time and type of incident (e.g., release, fire, or explosion).

The name and quantity of material(s) involved, to the extent known.

The extent of injuries, if any.

The possible hazards to human health or the environment outside the facility.

5.0 POTENTIAL EMERGENCY CONDITIONS
Potential emergency conditions, under both WAC 173-303 and DOE requirements fall into three 
basic categories:  (1) operations (process upsets, fires, explosions, loss of utilities, spills, and 
releases), (2) natural phenomena (e.g., earthquakes), and (3) security contingencies (bomb threat, 
hostage situation, etc.).  The following are conditions that have been evaluated to determine if 
they may lead to an emergency at the LERF and 200 Area ETF.

5.1 Facility Operations Emergencies
The following conditions could result in a potential emergency condition or require facility 
personnel to implement protective actions, and describes the condition and adverse effect to the 
facility.  This information typically is derived from a safety analysis report, hazards evaluation, 
or risk assessment for the facility.

5.1.1 Loss of Utilities
Loss of utilities includes loss of electricity, water, ventilation, instrument air.  The 200 Area ETF 
uses steam from two small electric-powered boilers for the Evaporator and Thin Film Dryer
processes; however, none of these are a utility for the building.  Loss of utilities at LERF and 200 
Area ETF can affect dangerous waste operations and worker activities.
5.1.1.1 Loss of Electricity
A loss of electricity could produce loss of process equipment, loss of ventilation.  The associated 
hazard in this case is exposure to radiation and/or toxic materials.

Loss of utilities at LERF and 200 Area ETF can affect dangerous waste operations and worker 
activities.  Loss of electricity at LERF can also affect pumping, leak detection, level monitoring, 
and the leachate collection system.  Loss of electricity at 200 Area ETF can also affect the 
treatment processes, leak detection, level monitoring, pumping and off-loading operations.
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and/or corrosive fumes. There are no hazardous materials stored at TEDF that could cause a fire 
and/or explosion.

A fire/explosion at 200 Area ETF could generate highly toxic and/or corrosive fumes.  Flying 
debris might result from explosions and compressed gas cylinder failure. Injury to personnel, 
process system disruption, loss of plant control, and breach of process system boundaries could 
result from the flying debris.

5.1.5 Hazardous Material Spill
Hazards associated with this type of spill include potential exposure to corrosive and/or toxic 
material.  TEDF does not store hazardous material.  Hazardous materials include:

Small quantities of hazardous material could be used in LERF maintenance and sampling 
activities.  Process liquid releases are addressed in Section 5.1.6.

Hazards associated with 200 Area ETF process chemical spills include potential exposure to 
corrosive, oxidizing, or toxic materials, as well as potential environmental damage by the release 
of these materials to the air, water, or soil column.  The hazards assessment required by DOE 
Orders identifies sodium hydroxide (per Hazards Assessment), hydrogen peroxide, and sulfuric 
acid spills as events that could pose significant risk or consequences.

5.1.6 Dangerous/Mixed Waste Spill
Hazards associated with this type of spill include potential exposure to radioactive, caustic, 
corrosive, and/or toxic material as well as potential environmental damage.  Hazardous materials 
are not stored at TEDF.  Hazardous materials are stored in LERF and 200 Area ETF.

Inventories at LERF include large quantities of aqueous waste.  The hazards at LERF could pose 
significant risks or consequences.  LERF has the potential for exposures to radioactive material, 
or toxic materials, as well as environmental damage by their release to air, water, or soil column.  
Responses for dangerous/mixed waste release are included in the scope of emergency response 
plans and abnormal operating procedures for the 200 Area ETF.

Inventories at 200 Area ETF include large quantities of process liquid, secondary powder and 
brine waste, indirect waste, and dry active waste.  The hazards assessment has determined that 
there are no events that could pose significant risk or consequences.  200 Area ETF has the 
potential for minor exposures to radioactive material, corrosive, oxidizing, or toxic materials, as 
well as localized environmental damage by their release to air, water, or soil column.  Therefore, 
responses for dangerous/mixed waste releases are included in the scope of emergency response 
plans and abnormal operating procedures for the 200 Area ETF.

5.1.7 Transportation and /or Packaging Incidents
LERF and 200 Area ETF transportation and/or packaging incident involving hazardous 
chemicals, radioactive/dangerous/mixed waste, or samples could result in exposure to hazardous
materials (corrosive, oxidizer, toxic) and/or low levels of radioactivity, as well as potential 
environmental damage by their release to the air, water, or soil column.

Not applicable to TEDF.
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5.1.8 Radioactive Material Release
Hazards associated with liquid releases from misrouting, process upsets, or spills could expose 
personnel and the environment to hazardous and liquid mixed waste.  Significant contamination 
spread/releases from failure of secondary containment systems could result in the transport to 
and contamination of soil, water, or air.  The hazards involve personnel and environmental 
exposure to radioactive and toxic materials.

Inventories at 200 Area ETF include large quantities of process liquid, secondary powder and 
brine waste, indirect waste, and dry active waste that have the potential for exposures to 
radioactive material.  Responses for dangerous/mixed waste release are included in the scope of 
emergency response plans and abnormal operating procedures for the 200 Area ETF.

Refer to Section 5.1.6 for LERF. This section is not applicable to TEDF.

5.1.9 Criticality
Not applicable or cannot cause an emergency condition at 200 Area ETF, LERF, and/or TEDF.

5.2 Natural Phenomena
Natural phenomena type events are discussed in the following sections.

5.2.1 Seismic Event
Depending on the magnitude of the event, severe structural damage can occur resulting in serious 
injuries or fatalities and the release of hazardous materials to the environment.  Damaged 
electrical circuits and wiring could result in the initiation of fires, interruption of process 
monitoring/control systems, and loss of ventilation systems.  Seismic events could also impact 
water utilities and process/instrument air systems.

5.2.2 Volcanic Eruption/Ash Fall
Though not expected to cause structural damage, the ash resulting from a volcanic eruption could 
cause shorts in electrical equipment and plug ventilation system filters.

5.2.3 High Winds/Tornadoes
High winds or tornadoes may cause structural damage to systems containing hazardous materials 
resulting in a release of the materials to the environment.

5.2.4 Flood
Flooding can cause the release of hazardous materials depending on the type of storage 
containers.  Floods can also cause short circuits in electrical wiring located at or below ground 
level.  This may then result in an increased likelihood of fires.

5.2.5 Range Fire
The hazards associated with a range fire are the same as those associated with a building fire,
plus potential site access restrictions and travel hazards such as poor visibility.
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Figure 1.  LERF and 200 Area ETF Staging Areas
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entrance to allow emergency vehicle access to the main entrance and the fire hydrants.  The 
interior space is designed to allow access by emergency response personnel while maintaining 
barriers to contain releases of gaseous or liquid waste and hazardous substances as defined in 
WAC 173-303-040 and WAC 173-303-201.  Exit (egress) paths at these locations containing 
dangerous waste are checked weekly to ensure the walkways have not been obstructed.

8.1 Fixed Emergency Equipment
The following table lists fixed emergency equipment.

Fixed Emergency Equipment
Type Location Capability
Emergency lighting 2025E building

225E TEDF pump station 2
225W TEDF pump station 1
6653A TEDF pump station 3
6653 TEDF disposal sampling building

Provide temporary lighting

Preactive sprinkler 200 Area ETF Control Room
Electrical equipment room

Support fire suppression

Safety shower/ 
eye wash stations

2025E Decon Station
2025E South Process Area
2025ED Load-In Station building (outside)
2025EG Backup Load-In Station building

Assist in decontamination/flushing 
of chemicals/materials from 
personnel

Water Supply 2025E building
2025EA building

At adequate volume and pressure to 
support fire suppression

Wet pipe sprinkler 2025E building; except areas protected by 
pre-active sprinklers
2025ED Load-In Station building

Support fire suppression

8.2 Portable Emergency Equipment
The following table lists portable emergency equipment.

Portable Emergency Equipment
Type Location Capability
Fire Extinguishers

LERF basins general area
242AL-11 LERF garage
217-1 LERF building
MO-180 change trailer

Support fire suppression

2025E ETF building
2025EC-71 building
2025ED Load-In Station building
2025EG Backup Load-In Station building
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Portable Emergency Equipment
Type Location Capability

HS-0011 outside
MO-148 ETF tool crib
MO-251 operations support office

225E TEDF pump station 2
225W, TEDF pump station 1
6653 TEDF disposal sampling building
6653A TEDF pump station 3

Portable Safety Shower 
and Eye Wash Station

Staged as needed for special evolutions and 
maintenance

Assist in 
decontamination/flushing of 
chemicals/ materials from the 
eyes, body, and face of 
personnel

Rad Con Emergency 
Kit*

2025EA building
2025E building

Assist in radiological control,
decontamination/flushing of 
chemicals/materials, and 
response

8.3 Communications Equipment/Warning Systems
Whenever dangerous waste is being poured, mixed, spread, or otherwise handled, or if there is 
ever just a single employee on the premises while the facility is operating, the employee or 
employees involved must have immediate access to a radio or telephone capable of summoning 
emergency assistance.

The following table lists communications equipment.

Communications Equipment
Type Location Capability
Fire alarm/pull boxes 2025E high traffic office areas, truck 

bay, and process area
Detect and warn personnel of 
smoke or fire

2-Way portable radios 200 Area ETF Control Room Communication to 200 Area ETF 
Control Room

PAX Throughout 2025E building Audible throughout 2025E
building

Telephone 200 Area ETF Control Room
242AL71 LERF instrument building
6653 TEDF disposal sampling building

Internal and external 
communications

* This equipment is for radiological emergency response purposes only
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NOTE:Site-wide communications and warning systems are identified in DOE/RL-94-02,
Section 5.2.5.

8.4 Personal Protective Equipment
The following table lists personal protective equipment.

Personal Protective Equipment
Type Location Capability
Acid suits 2025E building spill response 

cabinets
Chemical protection for personnel

Respirators 2025E building Filtered air for recovery of known hazards

Anti-contamination* 2025E building Radiological protection for personnel

8.5 Spill Control and Containment Supplies
The following lists spill kits and spill control equipment.

Spill Kits And Spill Control Equipment
Type Location Capability
Spill Response Kits
(PPE and/or absorbents)

MO-180 change trailer
2025E building
2025ED Load-In Station building
2025EG Backup Load-In Station building
6653 TEDF disposal sampling building

Support containment and 
cleanup of hazardous material 
spills

9.0 REQUIRED REPORTS
Post incident written reports are required for certain incidents on the Hanford Site.  The reports 
are described in DOE/RL-94-02, Sections 5.1.2.4 and 5.1.2.2.

Facility management must note in the LERF and 200 Area ETF operating record or generator 
activity record, the time, date and details of any incident that requires implementation of the 
contingency plan (refer to Section 4.0 of this plan).  Within 15 days after the incident, a written 
report must be submitted to Ecology.  The report must include the elements specified in WAC 
173-303-201(14)(k) or WAC 173-303-360(2)(k).

10.0 PLAN LOCATION AND AMENDMENTS
Copies of this plan are maintained at the following location:

200 Area ETF Control Room

This plan will be reviewed and immediately amended, as necessary, in accordance with
DOE/RL-94-02, Section 14.3.1.1.

* Anti-contamination equipment is for radiological emergency response purposes only.
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ATTACHMENT A

LISTING OF PROCEDURES

DOE-0223, Emergency Plan Implementing Procedures, RLEP 1.1, Hanford Incident Command 
System and Event Recognition and Classification, U.S. Department of Energy Richland 
Operations Office.

DOE-0223, Emergency Plan Implementing Procedures, RLEP 3.24, Notification, Reporting, and 
Processing of Operations Information, U.S. Department of Energy Richland Operations 
Office

DOE-0223, Emergency Plan Implementing Procedures, RLEP 3.4, Emergency Termination, 
Reentry, and Recovery, U.S. Department of Energy Richland Operations Office.

DOE/RL-94-02, Hanford Emergency Management Plan, U.S. Department of Energy Richland 
Operations Office

ETF-OR-DR-OOR, ETF Outside Operator Daily Rounds

TFC-ENG-FACSUP-P-30, LERF Basin Leachate Monitoring

ETF-ERP-85B-003, Emergency Spill or Release at ETF

ETF-ERP-85B-005, Fire/Explosion at ETF

ETF-ERP-85B-007, Take Cover at ETF

ETF-ERP-85B-008, Evacuation at ETF

ETF-ERP-85B-009, Security Events at ETF
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ATTACHMENT B

RCRA APPLICABILITY MATRIX FOR TSD ACTIVITIES

REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION
SITE LEVEL

(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-340 Preparedness and prevention.  Facilities must be 
designed, constructed, maintained, and operated to 
minimize the possibility of fire, explosion, or any 
unplanned sudden or nonsudden release of 
dangerous waste or dangerous waste constituents 
to air, soil, or surface or ground water,groundwater
which could threaten the public health or the
environment. This Sectionsection describes 
preparations and preventive measures, which help 
avoid or mitigate such situations.

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement –
requirements are in 
sections below.

WAC 173-303-
340(1)

Required equipment. All facilities must be 
equipped with the following, unless it can be 
demonstrated to the department that none of the 
hazards posed by waste handled at the facility 
could require a particular kind of equipment 
specified below:

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement –
requirements are in 
sections below. 

WAC 173-303-
340(1)(a)

(a) An internal communications or alarm system 
capable of providing immediate emergency 
instruction to facility personnel;

DOE/RL-94-02, Section 5.2.5. FRP Section 8.3.

BEP section 9.3.

WAC 173-303-
340(1)(b)

(b) A device, such as a telephone or a hand--held, 
two-way radio, capable of summoning emergency 
assistance from local police departments, fire 
departments, or state or local emergency response 
teams;

DOE/RL-94-02, Section 
5.2.12.

FRP Section 8.3.

BEP section 9.3.
Units summons assistance 
by calling the Hanford 
Patrol emergency number.  
No offsite assistance is 
requested by the unit 
itself.

WAC 173-303-
340(1)(c)

(c) Portable fire extinguishers, fire control 
equipment (including special extinguishing 
equipment, such as that using foam, inert gas, or 
dry chemicals), spill control equipment, and 
decontamination equipment; and

DOE/RL-94-02, Sections 
11.2.2, 11.2.3, 11.2.4, 11.2.8 
and Appendix C.

FRP Section 8.1, 8.2, 8.5
BEP section 9.1, 9.2, 9.5

WAC 173-303-
340(1)(d)

(d) Water at adequate volume and pressure to 
supply water hose streams, foam producing 
equipment, automatic sprinklers, or water spray 
systems.

DOE/RL-94-02, Sections 
11.2.2 and 11.2.8.

FRP Section 8.1
BEP section 9.1

WAC 173-303-
340(1)(end)

All facility communications or alarm systems, fire 
protection equipment, spill control equipment, and 
decontamination equipment, where required, must 
be tested and maintained as necessary to assure its 
proper operation in time of emergency.

DOE/RL-94-02, Sections 
11.2, 11.2.8, and 11.3.

FRP Section 8.0
BEP section 9.0

WAC 173-303-
340(2)

Access to communications or alarms. Personnel 
must have immediate access to the signaling
signalling devices described in the situations 
below:

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement –
requirements are in 
sections below.
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REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION
SITE LEVEL

(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-
340(2)(a)

(a) Whenever dangerous waste is being poured, 
mixed, spread, or otherwise handled, all personnel 
involved must have immediate access to an 
internal alarm or emergency communication 
device, either directly or through visual or voice 
contact with another employee, unless such a 
device is not required in subsection (1) of this 
Section;section;

DOE/RL-94-02, Section 
5.2.12

FRP Section 8.3.
BEP section 9.3.

WAC 173-303-
340(2)(b)

(b) If there is ever just one employee on the 
premises while the facility is operating, he must 
have immediate access to a device, such as a 
telephone or a hand--held, two-way radio, capable 
of summoning external emergency assistance, 
unless such a device is not required in subsection 
(1) of this Sectionsection.

DOE/RL-94-02, Section 
5.2.12

FRP Section 8.3.
BEP section 9.3.

WAC 173-303-
340(3)

Aisle space. The owner or operator must maintain 
aisle space to allow the unobstructed movement of 
personnel.  Fire, fire protection equipment, spill 
control equipment, and decontamination 
equipment to any area of facility operation in an 
emergency, unless it can be demonstrated to the 
department that aisle space is not needed for any 
of these purposes.

Requirement is met at the unit 
level.

The process information 
chapters of Parts III, V, 
and VI of the Hanford 
Facility Dangerous Waste 
Permit (WA7890008967) 
describe how each unit 
meets this requirement.  
For CAAs, FRP Section 
8.0.  For CAAs, BEP 
section 9.0

WAC 173-303-
340(4)

Arrangements with local authorities. The owner 
or operator must attempt to make the following 
arrangements, as appropriate for the type of waste 
handled at his facility and the potential need for 
the services of these organizations, unless the 
hazards posed by wastes handled at the facility 
would not require these arrangements:

Introductory statement of 
requirement – requirements 
are in sections below.

Requirement is met at the 
site level.

WAC 173-303-
340(4)(a)

(a) Arrangements to familiarize police, fire 
departments, and emergency response teams with 
the layout of the facility, properties of dangerous 
waste handled at the facility and associated 
hazards, places where facility personnel would 
normally be working, entrances to and roads inside 
the facility, and possible evacuation routes;

The arrangements agreed to 
by local police, fire 
departments emergency 
response teams to coordinate 
emergency services are 
located in DOE/RL-94-02, 
Sections 3.4, 3.4.1.1, 3.4.1.2,
3.7, and Table 3-1.

Requirement is met at the 
site level.

WAC 173-303-
340(4)(b)

(b) Arrangements to familiarize local hospitals 
with the properties of dangerous waste handled at 
the facility and the types of injuries or illnesses 
which could result from fires, explosions, or 
releases at the facility;

The arrangements agreed to 
by local hospitals to 
coordinate emergency 
services are located in 
DOE/RL-94-02, 
Sections 3.4.1.3, 3.7, and 
Table 3-1.

Requirement is met at the 
site level.

WAC 173-303-
340(4)(c)

(c) Agreements with state emergency response 
teams, emergency response contractors, and 
equipment suppliers; and

The arrangements agreed to 
by state emergency response 
teams to coordinate 
emergency services are 
located in DOE/RL-94-02, 
Sections 3.3.1, 3.3.2, 3.7, and 
Table 3-1.

Requirement is met at the 
site level.
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REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION
SITE LEVEL

(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-
340(4)(d)

(d) Where more than one party might respond to 
an emergency, agreements designating primary 
emergency authority and agreements with any 
others to provide support to the primary 
emergency authority.

Discussed in the Tri-County 
Mutual Aid Agreement MOU 
and Mutual Law Enforcement 
Assistance MOUs.
DOE/RL-94-02, Section 3.7, 
and Table 3-1.

Requirement is met at the 
site level.

WAC 173-303-
340(5)

Where state or local authorities decline to enter 
into such agreementsarrangements, the owner, or 
operator must document the refusal in the 
operating record.

If authorities decline, the 
documentation will be 
maintained in the Hanford 
Facility Operating Record.

Requirement is met at the
site level.

WAC 173-303-
350(1)

Purpose. The purpose of this Sectionsection and 
WAC 173-303-360173-303-360 is to lessen the 
potential impact on the public health and the 
environment in the event of anany emergency 
circumstanceevent, including, but not limited to, a
fire, natural disaster, explosion, or unplanned 
sudden or nonsudden release of dangerous waste,
hazardous substance, or dangerous waste 
constituents to air, soil, surface water, or ground 
watergroundwater by a facility. A contingency 
plan must be developed to lessen the potential 
impacts of such emergency circumstancesevent,
and the plan must be implemented immediately 
inwhenever such an emergency 
circumstancesevent occurs.

DOE/RL-94-02, Sections 1.1 
and 1.2.
Sections of DOE/RL-94-02 
are part of the contingency 
plan as identified in this 
appendix.

FRP Section 1.0.

BEP section 1.0.

Identified sections of the 
BEP/FRP are part of the 
contingency plan.

WAC 173-303-
350(2)

(2) Contingency plan. Each owner or operator 
must have a contingency plan at histheir facility 
for use in emergencies or any sudden or 
nonsudden releases which threaten human health 
and the environment. If the owner or operator has 
already prepared a spill prevention control and 
countermeasures (SPCC) plan in accordance with 
Part 112 of Title 40 C.F.R. or Part 1510 of chapter 
V,., or some other emergency or contingency plan, 
they need only amend that plan to incorporate 
dangerous waste management provisions that are 
sufficient to comply with the requirements of this 
section and WAC 173-303-360.173-303-360. The 
owner or operator may develop one contingency 
plan that meets all regulatory requirements. 
Ecology recommends that the plan be based on the 
National Response Team's Integrated Contingency 
Plan Guidance ("One Plan") as found at 
www.nrt.org."). When modifications are made to 
nondangerous waste (non-Hazardous Waste 
Management Act or nondangerous waste 
regulation) provisions in an integrated contingency 
plan, the changes do not trigger the need for a 
dangerous waste permit modification.

DOE/RL-94-02, Sections 1.1 
and 1.2.
Sections of DOE/RL-94-02 
are part of the contingency 
plan as identified in this 
appendix.
Portions of the Hanford 
emergency response program
are used to meet requirements 
of WAC 173-303-350 and -
360 under the provision of -
350(2).

FRP Section 1.0.
BEP section 1.0.

Identified sections of the 
BEP/FRP are part of the 
contingency plan.
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REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION
SITE LEVEL

(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-
350(3)(a)

The contingency plan must contain the following:
(a) A description of the actions which facility 
personnel must take to comply with this 
Sectionsection and WAC 173-303-360;173-303-
360;

DOE/RL-94-02, Section 1.3.4 
provides an overview of how 
the Hanford Site responds to 
emergency events.
More specific descriptions of 
actions to meet other 
requirements of this section 
and WAC 173-303-360 are 
identified in those sections of 
this matrix.
The relationship of emergency 
procedures and description of 
actions is in footnote*.

FRP Section 6.1 and 
subsections and Section 
6.2, 6.2.1, 6.2.2, 6.2.3, 
6.2.4, 6.2.5, 6.2.5.1

BEP Section 7.1 and 
subsections and Sections
7.2, 7.2.1, 7.2.2, 7.2.3, 
7.2.4, 7.2.5, 7.2.5.1, 7.3 
and subsections

WAC 173-303-
350(3)(b)

The contingency plan must contain the following: 
(b) A description of the actions which will be 
taken in the event that a dangerous waste 
shipment, which is damaged or otherwise presents 
a hazard to the public health and the environment, 
arrives at the facility, and is not acceptable to the 
owner or operator, but cannot be transported, 
pursuant to the requirements of WAC 
173-303-370(5173-303-370(6), Manifest system, 
reasons for not accepting dangerous waste 
shipments;

Requirement is met at the unit 
level.  

FRP Section 6.2.5.1

BEP Section 7.2.5.1

WAC 173-303-
350(3)(c)

The contingency plan must contain the following: 
(c) A description of the arrangements agreed to by 
local police departments, fire departments, 
hospitals, contractors, and state and local 
emergency response teams to coordinate 
emergency services as required in WAC 173-303-
340(4);173-303-340(4);

The arrangements agreed to 
by state emergency response 
teams to coordinate 
emergency services are 
located in DOE/RL-94-02, 
Sections 3.2.3, 3.3.1, 3.3.2, 
3.4, 3.4.1.1, 3.4.1.2, 3.4.1.3, 
3.7, and Table 3-1.

Requirement is met at the 
site level.

* Site-wide and facility/activity-specific emergency procedures are described and in some cases identified in this plan (DOE/RL 94-02) and in 
facility/activity-specific plans/procedures. The descriptions of actions in this plan and in facility/activity plans/procedures are required to 
accurately describe the emergency procedures.  Unless specifically incorporated into the RCRA Permit, these emergency procedures are not 
subject to permit modification requirements of permit condition 1.C.3 simply because they are described or referenced in this plan or in a 
facility/activity-specific plan/procedure.  If the emergency procedures change and the description is no longer accurate, the revision of the
description is subject to permit modification requirements of permit condition 1.C.3.
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REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION
SITE LEVEL

(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-
350(3)(d)

The contingency plan must contain the following: 
(d) A current list of names, addresses, and phone 
numbers (office and home) of all persons qualified 
to act as the emergency coordinator required under 
WAC 173-303-360(1). 173-303-360(1). Where 
more than one person is listed, one must be named 
as primary emergency coordinator, and others 
must be listed in the order in which they will 
assume responsibility as alternates. For new 
facilities only, this list may be provided to the 
department at the time of facility certification (as 
required by WAC 173-303-810173-303-810
(14)(a)(i)), rather than as part of the permit 
application;

DOE/RL-94-02, Sections 2.2
and 2.2.1.1 discuss personnel 
job titles, which will fill duties 
and responsibilities of the 
Emergency Coordinator, 
described in 
WAC 173-303-360.A list of 
current assigned or “on-call” 
BEDs/BWs is maintained at 
the Patrol Operations Center 
per II.A.4. 
A list of BEDs/BWs for each 
Hanford TSD unit required to 
have an emergency 
coordinator is maintained in 
Permit Attachment 4A.
Changing BEDs/BWs is a 
cClass 1 modification, self-
implemented.
(Attachment 4A includes 
BEDs/BWs listed for <90 day 
areas, which are not subject to 
permit modification 
requirements but are updated 
using the permit modification 
process to revised Attachment 
4A.)

FRP Sections 3.1
BEP Sections 3.1
The BEP/FRP includes a 
list of qualified 
BEDs/BWs or clearly 
describes the location 
where the list is 
maintained at the unit.
The BEP/FRP also 
includes the location 
where the current or “on-
call” BED/BW list is 
maintained at the unit.

WAC 173-303-
350(3)(e)

The contingency plan must contain the following: 
(e) A list of all emergency equipment at the 
facility (such as fire extinguishing systems, spill 
control equipment, communications and alarm 
systems, and decontamination equipment), where 
this equipment is required. This list must be kept 
up to date. In addition, the plan must include the 
location and a physical description of each item on 
the list, and a brief outline of its capabilities.; and

DOE/RL-94-02, Sections 11.2 
and 11.2.8, and Appendix C.

FRP Sections 8.1, 8.2, 8.3, 
8.4, 8.5
BEP Sections 9.1, 9.2, 9.3, 
9.4, and 9.5

WAC 173-303-
350(3)(f)

The contingency plan must contain the following: 
(f) An evacuation plan for facility personnel where 
there is a possibility that evacuation could be 
necessary. This plan must describe the signal(s) to 
be used to begin evacuation, evacuation routes, 
and alternate evacuation routes.

DOE/RL-94-02, Figure 7-3, 
and Table 5-1.

FRP Section 6.1.1
BEP Section 7.1.1

WAC 173-303-
350(4)

Copies of contingency plan. A copy of the 
contingency plan and all revisions to the plan 
shallmust be:

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement –
requirements are in 
sections below.

WAC 173-303-
350(4)(a)

(a) Maintained at the facility; and DOE/RL-94-02, 
Section 14.3.7.

FRP Section 10.0

BEP Section 12.0

WAC 173-303-
350(4)(b)

(b) Submitted to all local police departments, fire 
departments, hospitals, and state and local 
emergency response teams that may be called 
upon to provide emergency services.

DOE/RL-94-02, 
Section 14.3.7.

Requirement is met at the 
site level. DOE is 
responsible for offering 
documents to offsite 
entities.
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REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION
SITE LEVEL

(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-
350(5)

Amendments. The owner or operator shallmust
review and immediately amend the contingency 
plan, if necessary, whenever:

Introductory statement of 
requirement – requirements 
are in sections below. 

Introductory statement of 
requirement –
requirements are in 
sections below.

WAC 173-303-
350(5)(a)

(a) Applicable regulations or the facility permit 
are revised;

DOE/RL-94-02, 
Section 14.3.1.1.

FRP Section 10.0
BEP Section 12.0

WAC 173-303-
350(5)(b)

(b) The plan fails in an emergency; DOE/RL-94-02, 
Section 14.3.1.1.

FRP Section 10.0
BEP Section 12.0

WAC 173-303-
350(5)(c)

(c) The facility changes (in its design, 
construction, operation, maintenance, or other 
circumstances) in a way that materially increases 
the potential for fires, explosions, or releases of 
dangerous waste or dangerous waste constituents,
or in a way that changes the response necessary in 
an emergency;

DOE/RL-94-02, 
Section 14.3.1.1.

FRP Section 10.0
BEP Section 12.0

WAC 173-303-
350(5)(d)

(d) The list of emergency coordinators changes; 
or

DOE/RL-94-02, 
Section 14.3.1.1.

FRP Section 10.0
BEP Section 12.0

WAC 173-303-
350(5)(e)

(e) The list of emergency equipment changes. DOE/RL-94-02, 
Section 14.3.1.1.

FRP Section 10.0
BEP Section 12.0

WAC 173-303-
355(1)

Owners or operators must coordinate preparedness 
and prevention planning and contingency planning 
efforts, conducted under WAC 173-303-340 
and -350 173-303-340 and 173-303-350, with 
local emergency planning committees established 
pursuant to Title III of the 1986 Superfund 
Amendments and Reauthorization Act.

DOE/RL-94-02, Sections 3.1, 
3.1.1, and 3.4.

Requirement is met at the 
site level.

WAC 173-303-
355(2)

Appropriate and generally accepted computer 
models should be utilized to determine the impacts 
of a potential catastrophic air release due to fire, 
explosion, or other accidental releases of 
hazardous constituents. Evacuation plans prepared 
pursuant to WAC 173-303-350173-303-350 (3)(d) 
must include those effected persons and areas 
identified through these modelingmodelling
efforts.

DOE/RL-94-02, Sections 
2.2.2.1.4, and 1.3.3.2.

Requirement is met at the 
site level.

WAC 173-303-
360(1)

Emergency coordinator. At all times, there must 
be at least one employee either on the facility 
premises or on call (that is, available to respond to 
an emergency by reaching the facility within a 
short period of time) with the responsibility for 
coordinating all emergency response measures.
This emergency coordinator must be thoroughly 
familiar with all aspects of the facility's 
contingency plan, required by WAC 
173-303-350(173-303-350(2), all operations and 
activities at the facility, the location and properties 
of all wastes handled, the location of all records 
within the facility, and the facility layout. In 
addition, this person must have the authority to 
commit the resources needed to carry out the 
contingency plan.

DOE/RL-94-02, Sections 2.2,
2.2.1, and 2.2.1.1.

FRP Section 3.1
BEP Section 3.1

Permit Attachment 4A 
lists the BED/BW for each 
unit.
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REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION
SITE LEVEL

(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-
360(2)

Emergency procedures. The following procedures 
must be implemented in the event of anany
emergency. event identified in WAC 173-303-
350.

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement –
requirements are in 
sections below.

WAC 173-303-
360(2)(a)

(a) Whenever there is an imminent or actual 
emergency situation, the emergency coordinator 
(or histheir designee when the emergency 
coordinator is on call) must immediately:

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement –
requirements are in 
sections below.

WAC 173-303-
360(2)(a)(i)

(i) Activate internal facility alarms or 
communication systems, where applicable, to 
notify all facility personnel; and

DOE/RL-94-02, Sections 
2.2.1.1.2(b), 2.2.1.1.3(b), and 
5.2.5.

FRP Section 6.1 and 
subsections, and 6.2 and 
subsections

BEP Section 7.1 and 
subsections, and 7.2 and 
subsections

WAC 173-303-
360(2)(a)(ii)

(ii) Notify appropriate state or local agencies with 
designated response roles if their help is needed.

DOE/RL-94-02, Sections
1.3.4, and 5.2.1.
Units summons assistance by 
calling the Hanford Patrol 
emergency number.  No 
offsite assistance is requested 
by the unit itself.

FRP Section 4.0
BEP Section 4.0

WAC 173-303-
360(2)(b)

Emergency procedures.  (b) Whenever there is a 
release, fire, or explosion, the emergency 
coordinator must immediately identify the 
character, exact source, amount, and areal extent 
of any released materials.

DOE/RL-94-02, Sections 
2.2.1.1.2(f), 2.2.1.1.3(g), and 
4.2.

FRP Section 4.0

BEP Section 4.0

WAC 173-303-
360(2)(c)

Emergency procedures.  (c) Concurrently, the 
emergency coordinator shallmust assess possible 
hazards to human health and the environment 
(considering direct, indirect, immediate, and long-
term effects) that may result from the release, fire, 
or explosion.

DOE/RL-94-02, Sections 4.2
and 2.2.2.1.4.

FRP Section 4.0
BEP Section 4.0

WAC 173-303-
360(2)(d)

Emergency procedures.  (d) If the emergency 
coordinator determines that the facility has had a 
release, fire, or explosion which could threaten 
human health or the environment, hethey must 
report histheir findings as follows:

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement –
requirements are in 
sections below.

WAC 173-303-
360(2)(d)(i)

(i) If histheir assessment indicates that evacuation 
of local areas may be advisable, hethey must 
immediately notify appropriate local authorities. 
HeThey must be available to help appropriate 
officials decide whether local areas should be 
evacuated; and

DOE/RL-94-02, Sections
2.2.1.1.2(a) & (d), 2.2.1.1.3 
(a) & (e), 5.1.1, 5.1.1.2, and 
5.1.2.1.

FRP Section 6.1
BEP Section 7.1

WAC 173-303-
360(2)(d)(ii)

(ii) HeThey must immediately notify the 
department and either the government official 
designated as the on--scene coordinator, or the 
National Response Center (using their 24--hour 
toll free number (800) 424--8802).

DOE/RL-94-02, Sections 
2.2.1.1.2(a) & (d), 2.2.1.1.3 
(a) & (e), 5.1.1, 5.1.1.2, 
5.1.2.1, and 5.1.2.2.

FRP Section 4.0

BEP Section 4.0
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REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION
SITE LEVEL

(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-
360(2)(e)

Emergency procedures.  (e) His assessment report 
must include:  (i) Name and telephone number of 
reporter; (ii) Name and address of facility; (iii) 
Time and type of incident (e.g., release, fire); (iv) 
Name and quantity of material(s) involved, to the 
extent known; (v) The extent of injuries, if any; 
and (vi) The possible hazards to human health or 
the environment outside the facility.(e) Their 
assessment report must include:
(i) Name and telephone number of reporter;
(ii) Name and address of facility;
(iii) Time and type of incident (e.g., release, fire);
(iv) Name and quantity of material(s) involved, to 
the extent known;
(v) The extent of injuries, if any; and
(vi) The possible hazards to human health or the 
environment outside the facility

DOE/RL-94-02, Sections 
2.2.1.1.2(d), 2.2.1.1.3(e), 
5.1.1, 5.1.1.2, 5.1.2.1, and 
5.1.2.2.

FRP Section 4.0
BEP Section 4.0

WAC 173-303-
360(2)(f)

Emergency procedures. (f) During an emergency, 
the emergency coordinator must take all 
reasonable measures necessary to ensure that fires, 
explosions, and releases do not occur, recur, or 
spread to other dangerous waste at the facility. 
These measures must include, where applicable, 
stopping processes and operations, collecting, and 
containing released waste, and removing or 
isolating containers.

DOE/RL-94-02, Sections 
2.2.1.1, 2.2.1.1.2(f) and 
2.2.1.1.3(g).

FRP Section 6.6
BEP Section 7.6

WAC 173-303-
360(2)(g)

Emergency procedures.  (g) If the facility stops 
operations in response to a fire, explosion, or 
release, the emergency coordinator must monitor 
for leaks, pressure buildup, gas generation, or 
ruptures in valves, pipes, or other equipment, 
wherever this is appropriate.

DOE/RL-94-02, Sections 
2.2.1.1.2(f) and 2.2.1.1.3(g).

FRP Sections 6.2.4 and 
6.2.5
BEP Sections 7.2.4 and 
7.2.5

WAC 173-303-
360(2)(h)

Emergency procedures.  (h) Immediately after an 
emergency, the emergency coordinator must 
provide for treating, storing, or disposing of 
recovered waste, contaminated soil or surface 
water, or any other material that results from a 
release, fire, or explosion at the facility.

DOE/RL-94-02, Section 9.2.3. FRP Section 7.2

BEP Section 8.2

WAC 173-303-
360(2)(i)

Emergency procedures.  (i) The emergency 
coordinator must ensure that, in the affected 
area(s) of the facility:

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement –
requirements are in 
sections below.

WAC 173-303-
360(2)(i)(i)

(i) No waste that may be incompatible with the 
released material is treated, stored, or disposed of 
until cleanup procedures are completed; and

DOE/RL-94-02, Section 9.2.3. FRP Section 7.2.1
BEP Section 8.2.1

WAC 173-303-
360(2)(i)(ii)

(ii) All emergency equipment listed in the 
contingency plan is cleaned and fit for its intended 
use before operations are resumed.

DOE/RL-94-02, Section 11.2. FRP Section 7.2.2

BEP Section 8.2.2

WAC 173-303-
360(2)(j)

Emergency procedures.  (j) The owner or operator 
must notify the department, and appropriate local 
authorities, that the facility is in compliance with 
(i) of this subsection before operations are 
resumed in the affected area(s) of the facility.

DOE/RL-94-02, Section 
5.1.2.2.

FRP Section 7.2
BEP Section 8.2 
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REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION
SITE LEVEL

(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-
360(2)(k)

Emergency procedures.  (k) The owner or operator 
must note in the operating record the time, date, 
and details of any incident that requires 
implementing the contingency plan. Within 
fifteen days after the incident, hethey must submit 
a written report on the incident to the department. 
The report must include:
(i) Name, address, and telephone number of 

the owner or operator;
(ii) Name, address, and telephone number of 

the facility;
(iii) Date, time, and type of incident (e.g., fire, 

explosion);
(iv) Name and quantity of material(s) involved;
(v) The extent of injuries, if any;
(vi) An assessment of actual or potential 

hazards to human health or the 
environment, where this is applicable;

(vii) Estimated quantity and disposition of 
recovered material that resulted from the 
incident;

(viii) Cause of incident; and
(ix) Description of corrective action taken to 

prevent reoccurrence of the incident.

DOE/RL-94-02, Sections 
5.1.2.1 and 5.1.2.2.

FRP Section 9.0
BEP Section 11.0
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ATTACHMENT C

RCRA APPLICABILITY MATRIX FOR GENERATOR ACTIVITIES

REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION SITE LEVEL
(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-201 Preparedness and prevention.  Facilities must be 
designed, constructed, maintained, and operated to 
minimize the possibility of fire, explosion, or any 
unplanned sudden or nonsudden release of dangerous 
waste, hazardous substance or dangerous waste 
constituents to air, soil, or surface or groundwater, 
which could threaten the public health or the 
environment.  This section describes preparations and 
preventive measures, which help avoid or mitigate 
such situations. Preparedness, prevention, emergency 
procedures and contingency plans for large quantity 
generators.

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement – requirements 
are in sections below.

WAC 173-303-
201(1)

Applicability. The regulations of this section apply to 
those areas of a large quantity generator’sgenerator's
facility where dangerous waste is generated or 
accumulated on site.

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement – requirements 
are in sections below.

WAC 173-303-
201(2)

A large quantity generator facility must be designed, 
constructed, maintained and operated to minimize the 
possibility of fire, explosion, or any unplanned sudden 
or nonsudden release of dangerous waste, hazardous 
substance or dangerous waste constituents to air, soil, 
or surface or groundwater which could threaten the 
public health or the environment. This section 
describes preparations and preventive measures which 
help avoid or mitigate such situations.

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement – requirements 
are in sections below.

WAC 173-303-
201(3)

Required equipment. All areas deemed applicable by 
subsection (1) of this section must be equipped with 
the following, unless it can be demonstrated to the 
department that none of the hazards posed by waste or 
hazardous substance handled at the facility could 
require a particular kind of equipment specified below.
A large quantity generator may determine the most 
appropriate locations within its facility to locate 
equipment necessary to prepare for and respond to 
emergencies:

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement – requirements 
are in sections below. 

WAC 173-303-
201(3)(a)

(a) An internal communications or alarm system 
capable of providing immediate emergency instruction 
(voice or signal) to facility personnel;

DOE/RL-94-02, Section 5.2.5. FRP Section 8.3
BEP Section 9.3.

WAC 173-303-
201(3)(b)

(b) A device, such as a telephone (immediately 
available at the scene of operations) or a hand--held, 
two-way radio, capable of summoning emergency 
assistance from local police departments, fire 
departments, or state or local emergency response 
teams;

DOE/RL-94-02, Section 
5.2.12.

FRP Section 8.3

BEP Section 9.3
Units summon assistance by 
calling the Hanford Patrol 
emergency number.  No 
offsite assistance is 
requested by the unit itself.

WAC 173-303-
201(3)(c)

(c) Portable fire extinguishers, fire control equipment 
(including special extinguishing equipment, such as 
thatthose using foam, inert gas, or dry chemicals), spill 
control equipment, and decontamination equipment; 
and

DOE/RL-94-02, Sections 
11.2.2, 11.2.3, 11.2.4, 11.2.8 
and Appendix C.

FRP Section 8.1, 8.2, 8.5
BEP Section 9.1, 9.2, 9.5 
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REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION SITE LEVEL
(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-
201(3)(d)

(d) Water at adequate volume and pressure to supply 
water hose streams, foam producing equipment, 
automatic sprinklers, or water spray systems.

DOE/RL-94-02, Sections 
11.2.2 and 11.2.8.

FRP Section 8.1
BEP Section 9.1 

WAC 173-303-
201(4)

Testing and maintenance of equipment. All facility 
communications or alarm systems, fire protection 
equipment, spill control equipment, and 
decontamination equipment, where required, must be 
tested and maintained as necessary to assure its proper 
operation in time of emergency.

DOE/RL-94-02, Sections 
11.2, 11.2.8, and 11.3.

FRP Section 8.0

BEP Section 8.0

WAC 173-303-
201(5)

Access to communications or alarms. Personnel must 
have immediate access to the signaling devices 
described in the situations below:

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement – requirements 
are in sections below.

WAC 173-303-
201(5)(a)

(a) Whenever dangerous waste is being poured, mixed, 
spread, or otherwise handled, all personnel involved 
must have immediate access (e.g., direct or unimpeded 
access) to an internal alarm or emergency 
communication device, either directly or through 
visual or voice contact with another employee, unless 
such a device is not required in subsection (3) of this 
section;

DOE/RL-94-02, Section 
5.2.12

FRP Section 8.3
BEP Section 89.3

WAC 173-303-
201(5)(b)

(b) If there is ever just one employee on the premises 
while the facility is operating, they must have 
immediate access (e.g., direct or unimpeded access) to 
a device, such as a telephone (immediately available at 
the scene of operation) or a hand--held, two-way radio, 
capable of summoning external emergency assistance, 
unless such a device is not required in subsection (3) 
of this Sectionsection.

DOE/RL-94-02, Section 
5.2.12

FRP Section 8.3
BEP Section 89.3

WAC 173-303-     
201(6)

Aisle space. The generator must maintain aisle space 
to allow the unobstructed movement of personnel, fire 
protection equipment, spill control equipment, and 
decontamination equipment to any area of facility 
operation in an emergency, unless it can be 
demonstrated to the department that aisle space is not 
needed for any of these purposes.

Requirement is met at the unit 
level.

The process information 
chapters of Parts III, V, and 
VI of the Hanford Facility 
Dangerous Waste Permit 
(WA7890008967) describe 
how each unit meets this 
requirement.  For CAAs, 
FRP Section 8.0.  For 
CAAs, BEP section 9.0FRP 
Section 8.0
BEP Section 9.0.

WAC 173-303-
201(7)

Arrangements with local authorities. The large 
quantity generator must attempt to make the following 
arrangements, as appropriate for the type of waste 
handled at its facility and the potential need for the 
services of these organizations, unless the hazards 
posed by wastes handled at the facility would not 
require these arrangements:

Introductory statement of 
requirement – requirements 
are in sections below.

Requirement is met at the 
site level.

WAC 173-303-
201(7)(a)

(a) Arrangements to familiarize police, fire 
departments, and emergency response teams with the 
layout of the facility, properties of dangerous waste 
handled at the facility and associated hazards, places 
where facility personnel would normally be working,
entrances to and roads inside the facility, and possible 
evacuation routes;

The arrangements agreed to 
by local police, fire 
departments emergency 
response teams to coordinate 
emergency services are 
located in DOE/RL-94-02, 
Sections 3.4, 3.4.1.1, 3.4.1.2,
3.7, and Table 3-1.

Requirement is met at the 
site level.
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REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION SITE LEVEL
(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-
201(7)(b)

(b) Arrangements to familiarize local hospitals with 
the properties of dangerous waste handled at the 
facility and the types of injuries or illnesses which 
could result from fires, explosions, or releases at the 
facility;

The arrangements agreed to 
by local hospitals to 
coordinate emergency 
services are located in 
DOE/RL-94-02, 
Sections 3.4.1.3, 3.7, and 
Table 3-1.

Requirement is met at the 
site level.

WAC 173-303-
201(7)(c)

(c) Agreements with state emergency response teams, 
emergency response contractors, and equipment 
suppliers; and

The arrangements agreed to 
by state emergency response 
teams to coordinate 
emergency services are 
located in DOE/RL-94-02, 
Sections 3.3.1, 3.3.2, 3.7, and 
Table 3-1.

Requirement is met at the 
site level.

WAC 173-303-
201(7)(d)

(d) Where more than one party might respond to an 
emergency, agreements designating primary 
emergency authority and agreements with any others 
to provide support to the primary emergency 
authority.;

Discussed in the Tri-County 
Mutual Aid Agreement MOU 
and Mutual Law Enforcement 
Assistance MOUs.
DOE/RL-94-02, Section 3.7, 
and Table 3-1.

Requirement is met at the 
site level.

WAC 173-303-
201(7)(e)

(e) Where state or local authorities decline to enter into 
such agreementsarrangements, the owner or operator 
must document the refusal in the operating record; and

If authorities decline, the 
documentation will be 
maintained in the Hanford 
Facility Operating Record.

Requirement is met at the 
site level.

WAC 173-303-
201(7)(f)

(f) A facility possessing twenty-four-hour response 
capabilities may seek a waiver from the authority 
having jurisdiction (AHJ) over the fire code with the 
facility’sfacility's locality as far as needing to make 
arrangements with the local fire department as well as 
any other organization necessary to respond to an 
emergency, provided that the waiver is documented in 
the generator’sgenerator's operating record.

Since the Hanford Site has its 
own Fire Department and its 
own Fire Marshal this 
requirement does not 
apply. Also, Hanford has long 
standing, Mutual Aide
Agreements, with the local 
fire departments. The Mutual 
Aide Agreements are provided 
in Appendix B to DOE/RL 
94-02.

Since the Hanford Site has 
its own Fire Department 
and its own Fire Marshal 
this requirement does not 
apply. Also, Hanford has 
long standing, Mutual Aide
Agreements, with the local 
fire departments.  The 
Mutual Aide Agreements
are provided in Appendix B 
to DOE/RL 94-02.

WAC 173-303-
201(8)

Contingency plan purpose and implementation. Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement – requirements 
are in sections below.

WAC 173-303-
201(8)(a) (a) The large quantity generator must have a 

contingency plan for the facility. The purpose of a 
contingency plan and emergency procedures is to 
lessen the potential impact on the public health and the 
environment due to any emergency event such as, but 
not limited to, a fire, natural disaster, explosion, or any 
unplanned sudden or nonsudden release of dangerous 
waste, hazardous substance or dangerous waste 
constituents to air, soil, surface water, or groundwater.

DOE/RL-94-02, Sections 1.1 
and 1.2.

FRP Section 1.0
BEP Section 1.0
Identified sections of the 
BEP/FRP are part of the 
contingency plan.

WAC 173-303-
201(8)(b) (b) A contingency plan must be developed to lessen 

the potential impacts of such emergency events, and 
the plan must be implemented immediately when such 
emergency events occur.

DOE/RL-94-02, Sections 1.1 
and 1.2.

FRP Section 1.0
BEP Section 1.0
Identified sections of the 
BEP/FRP are part of the 
contingency plan.

WAC 173-303-
201(9)

ContingencyContents of a contingency plan. Introductory statement of
requirement – requirements 
are in sections below.

Introductory statement of 
requirement – requirements 
are in sections below.
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REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION SITE LEVEL
(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-
201(9)(a)

(a) Each large quantity generator must have a 
contingency plan at their facility for use in 
emergencies or any sudden or nonsudden releases 
which threaten human health and the environment. If 
the generator has already prepared a spill prevention 
control and countermeasures (SPCC) plan in 
accordance with Part 112 of Title 40 C.F.R. Part 112,
or some other emergency or contingency plan, they 
need only amend that plan to incorporate dangerous 
waste management provisions that are sufficient to 
comply with the requirements of this section. The 
large quantity generator may develop one contingency 
plan that meets all regulatory requirements. Ecology 
recommends that the plan be based on the National 
Response Team's Integrated Contingency Plan 
Guidance ("One Plan").

DOE/RL-94-02, Sections 1.1 
and 1.2.
Portions of the Hanford 
emergency response program 
are used to meet requirements 
of WAC 173-303-201(8) 
through 201(14) under the 
provision of -201(9).

FRP Section 1.0
BEP Section 1.0
Identified sections of the 
BEP/FRP are part of the 
contingency plan.

WAC 173-303-     
201(9)(b)

(b) The contingency plan must contain the following:
(i) A description of the actions which facility 
personnel must take to comply with this section and 
WAC 173-303-145;

Introductory statement of 
requirement – requirements 
are in sections 
below.DOE/RL-94-02, 
Section 1.3.4 provides an 
overview of how the Hanford 
Site responds to emergency 
events.
More specific descriptions of 
actions to meet other 
requirements of this section  
are identified in those sections 
of this matrix.
Actions to comply with WAC 
173-303-145 are addressed in 
DOE/RL-94-02, Section 5.1.2.

Introductory statement of 
requirement – requirements 
are in sections 
below.BEP/FRP

WAC 173-303-
201(9)(b)(i)

(i) A description of the actions which facility 
personnel must take to comply with this section and 
WAC 173-303-145;

Requirement is met at the unit 
level.
DOE/RL-94-02, Section 1.3.4 
provides an overview of how 
the Hanford Site responds to 
emergency events. 
More specific descriptions of 
actions to meet other 
requirements of this section 
are identified in those sections 
of this matrix. 
Actions to comply with WAC 
173-303-145 are addressed in 
DOE/RL-94-02, Section 5.1.2. 

FRP Section 6.1 and 
subsections and Section 6.2, 
6.2.1, 6.2.2, 6.2.3, 6.2.4, 
6.2.5, 6.2.5.1
BEP Section 7.1 and 
subsections and Section 7.2, 
7.2.1, 7.2.2, 7.2.3, 7.2.4,
7.2.5, 7.2.5.1

WAC 173-303-
201(9)(b)(ii)

(ii) A description of the actions which will be taken in 
the event that a dangerous waste shipment, which is 
damaged or otherwise presents a hazard to the public 
health and the environment, arrives at the facility, and 
is not acceptable to the large quantity generator, but 
cannot be transported, pursuant to the requirements of 
WAC 173-303-370(173-303-370(6), manifest system, 
reasons for not accepting dangerous waste shipments;

Requirement is met at the unit 
level. 

FRP Section 6.2.5.1
BEP Section 7.2.5.1



RIVER PROTECTION PROJECT Document: RPP-PLAN-61789
Revision: 0

FACILITY RESPONSE PLAN Page: 44 of 49
FOR EFFLUENT TREATMENT FACILITIES Effective Date: TBDJuly 23, 2020

REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION SITE LEVEL
(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-
201(9)(b)(iii)

(iii) A description of the arrangements agreed to by 
local police departments, fire departments, hospitals, 
contractors, and state and local emergency response 
teams to coordinate emergency services as required in 
subsection (7) of this section;

The arrangements agreed to 
by state emergency response 
teams to coordinate 
emergency services are 
located in DOE/RL-94-02, 
Sections 3.2.3, 3.3.1, 3.3.2, 
3.4, 3.4.1.1, 3.4.1.2, 3.4.1.3, 
3.7, and Table 3-1. 

Requirement is met at the 
site level. 

WAC 173-303-
201(9)(b)(iv)

(iv) A current list of names, addresses, and emergency
telephone numbers of all persons qualified to act as the 
emergency coordinator required in this section and this 
list must be kept up to date. Where more than one 
person is listed, one must be named as primary 
emergency coordinator, and others must be listed in 
the order in which they will assume responsibility as 
alternates. In situations where the large quantity 
generator facility has an emergency coordinator 
continuously on duty because it operates a twenty-four 
hours per day, every day of the year, the plan may list 
the staffstaffed position (e.g., operations manager, 
shift coordinator, shift operations supervisor) as well 
as an emergency telephone number that can be 
guaranteed to be answered at all times;

DOE/RL-94-02, Sections 2.2 
and 2.2.1.1 discusses 
personnel job titles, which 
will fill duties and 
responsibilities of the
Emergency Coordinator, 
described in WAC173-303-
201(13). A list of current 
assigned or “on-call” 
BEDs/BWs is maintained at 
the Patrol Operations Center 
per II.A.4. 
A list of BEDs/BWs for 
central accumulation areas 
and satellite accumulation 
areas is maintained in Permit 
Attachment 4A. Changing 
BEDs/BWs on this list is not 
subject to permit modification 
requirements. Updates to the 
list will be provided to 
Ecology per II.A.4.a. 

FRP Sections 3.1
BEP Sections 3.1 
The list of BEDs/BWs for 
CAAs and SAAs is 
maintained and collocated 
with the BEP/FRP 

WAC 173-303-
201(9)(b)(v)

(v) A list of all emergency equipment at the facility 
(such as fire extinguishing systems, spill control 
equipment, communications and alarm systems, and 
decontamination equipment), where this equipment is 
required. This list must be kept up to date. In 
addition, the plan must include the location and a 
physical description of each item on the list, and a 
brief outline of its capabilities.; and

DOE/RL-94-02, Sections 11.2 
and 11.2.8, and Appendix C. 

FRP Sections 8.1, 8.2, 8.3, 
8.4, 8.5
BEP Sections 9.1, 9.2, 9.3, 
9.4, 9.5

WAC 173-303-
201(9)(b)(vi)

(vi) An evacuation plan for facility personnel where 
there is a possibility that evacuation could be 
necessary. This plan must describe the signal(s) to be 
used to begin evacuation, evacuation routes, and 
alternate evacuation routes (in cases where the primary 
routes could be blocked by releases of materials or 
fires).

DOE/RL-94-02, Figure 7-3, 
and Table 5-1. 

FRP Section 6.1.1
BEP Section 7.1.1

WAC 173-303-
201(10)

Copies of contingency plan. A copy of the 
contingency plan and all revisions to the plan 
shallmust be:

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement – requirements 
are in sections below.

WAC 173-303-
201(10)(a)

(a) Maintained at the large quantity 
generator’sgenerator's facility; and

DOE/RL-94-02, 
Section 14.3.7.

FRP Section 10.0
BEP Section 12.0

WAC 173-303-
201(10)(b)

(b) Submitted by the large quantity generator to all 
local emergency responders (i.e., police departments, 
fire departments, hospitals, and state and local 
emergency response teams) that may be called upon to 
provide emergency services.

DOE/RL-94-02, 
Section 14.3.7.

Requirement is met at the 
site level.  DOE is 
responsible for offering 
documents to offsite 
entities.
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WAC 173-303-
201(11)

Quick reference guide.
(a) A large quantity generator who first becomes 
subject to these provisions and any current large 
quantity generator who is amending its contingency 
plan must at that time submit a quick reference guide 
of the contingency plan to the local emergency 
responders identified in subsection (10) of this section.
(b) Contents of the quick reference guide. This quick 
reference guide must include the following elements:
(i) The types and names of dangerous waste in 
layman's terms and the associated hazards associated 
with each dangerous waste present at any one time 
(e.g., toxic paint waste, spent ignitable solvent, 
corrosive acid);
(ii) The estimated maximum amount of each 
dangerous waste that may be present at any one time;
(iii) The identification of any dangerous waste where 
exposure would require unique or special treatment by 
medical or hospital staff;
(iv) A map of the facility showing where dangerous 
wastes are generated, accumulated, recycled and 
treated and routes for accessing these wastes;
(v) A street map of the facility in relation to 
surrounding businesses, schools and residential areas 
to understand how best to get to the facility and also 
evacuate citizens and workers;
(vi) The locations of water supply (e.g., fire hydrant 
and its flow rate);
(vii) The identification of on-site notification systems 
(e.g., a fire alarm that rings off site, smoke alarms); 
and
(viii) The name of the emergency coordinator(s) and 
seven days/twenty-four-hours emergency telephone 
number(s) or, in the case of a facility where an 
emergency coordinator is continuously on duty, the 
emergency telephone number for the emergency 
coordinator.
(c) Generators must update, if necessary, their quick 
reference guides, whenever the contingency plan is 
amended and submit these documents to the local 
emergency responders identified in this section. 

Permit Condition II.A.7 and 
Permit Attachment 9

Requirement is met at the 
site level.

WAC 173-303-
201(12)

Amendments. of a contingency plan. The large 
quantity generator must review and immediately 
amend the contingency plan, if necessary, whenever:

Introductory statement of 
requirement – requirements 
are in sections below. 

Introductory statement of 
requirement – requirements 
are in sections below.

WAC 173-303-
201(12)(a)

(a) Applicable regulations or the facility permit are 
revised;

DOE/RL-94-02, 
Section 14.3.1.1.

FRP Section 10.0

BEP Section 12.0

WAC 173-303-
201(12)(b)

(b) The plan fails in an emergency; DOE/RL-94-02, 
Section 14.3.1.1.

FRP Section 10.0
BEP Section 12.0

WAC 173-303-
201(12)(c)

(c) The generator’sgenerator's facility changes (in its 
design, construction, operation, maintenance, or other 
circumstances) in a way that materially increases the 
potential for fires, explosions, or releases of dangerous 
waste or dangerous waste constituents, or in a way that 
changes the response necessary in an emergency;

DOE/RL-94-02, 
Section 14.3.1.1.

FRP Section 10.0

BEP Section 12.0

WAC 173-303-
201(12)(d)

(d) The list of emergency coordinators changes; or DOE/RL-94-02, 
Section 14.3.1.1.

FRP Section 10.0
BEP Section 12.0
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WAC 173-303-
201(12)(e)

(e) The list of emergency equipment changes. DOE/RL-94-02, 
Section 14.3.1.1.

FRP Section 10.0
BEP Section 12.0

WAC 173-303-
201(13)

Emergency coordinator. At all times, there must be at 
least one employee either on the facility premises or 
on call (that is, available to respondsrespond to an 
emergency by reaching the facility within a short 
period of time) with the responsibility for coordinating 
all emergency response measures. This emergency 
coordinator must be thoroughly familiar with all 
aspects of the facility's contingency plan, required by 
subsection (14) of this section.  9) of this section, all 
operations and activities at the facility, the location 
and properties of all wastes handled, the location of all 
records within the facility, and the facility layout. In 
addition, this person must have the authority to 
commit the resources needed to carry out the 
contingency plan and to implement the necessary 
emergency procedures outlined in subsection (14) of 
this section.

DOE/RL-94-02, Sections 2.2
and 2.2.1.1.

FRP Section 3.1
BEP Section 3.1
Permit Attachment 4A lists 
the BED/BW for each unit.

WAC 173-303-
201(14)

Emergency procedures. The following procedures 
must be implemented in the event of an emergency. :

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement – requirements 
are in sections below.

WAC 173-303-
201(14)(a)

(a) Whenever there is an imminent or actual 
emergency situation, the emergency coordinator (or 
his designee when the emergency coordinator is on 
call) must immediately:

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement – requirements 
are in sections below.

WAC 173-303-
201(14)(a)(i)

(i) Activate internal facility alarms or communication 
systems, where applicable, to notify all facility 
personnel; and

DOE/RL-94-02, Sections 
2.2.1.1.2(b), 2.2.1.1.3(b), and 
5.2.5.

FRP Section 6.1 and 
subsections, and 6.2 and 
subsections 
BEP Section 7.1 and 
subsections, and 7.2 and 
subsections

WAC 173-303-
201(14)(a)(ii)

(ii) Notify appropriate state or local agencies with 
designated response roles if their help is needed.

DOE/RL-94-02, Sections
1.3.4, and 5.2.1.
Units summon assistance by 
calling the Hanford Patrol 
emergency number.  No 
offsite assistance is requested 
by the unit itself.

FRP Section 4.0
BEP Section 4.0

WAC 173-303-
201(14)(b)

(b) Whenever there is a release, fire, or explosion, the 
emergency coordinator must immediately identify the 
character, exact source, amount, and areal extent of 
any released materials.

DOE/RL-94-02, Sections 
2.2.1.1.2(f), 2.2.1.1.3(g), and 
4.2.

FRP Section 4.0

BEP Section 4.0

WAC 173-303-
201(14)(c)

(c) Concurrently, the emergency coordinator shallmust
assess possible hazards to human health and the 
environment (considering direct, indirect, immediate, 
and long-term effects) that may result from the release, 
fire, or explosion.

DOE/RL-94-02, Section 4.2, 
and 2.2.2.2.4.

FRP Section 4.0
BEP Section 4.0

WAC 173-303-
201(14)(d)

(d) If the emergency coordinator determines that the 
facility has had a release, fire, or explosion which 
could threaten human health or the environment, 
hethey must report histheir findings as follows:

Introductory statement of 
requirement – requirements
are in sections below.

Introductory statement of 
requirement – requirements 
are in sections below.



RIVER PROTECTION PROJECT Document: RPP-PLAN-61789
Revision: 0

FACILITY RESPONSE PLAN Page: 47 of 49
FOR EFFLUENT TREATMENT FACILITIES Effective Date: TBDJuly 23, 2020

REQUIREMENT 
SOURCE

REQUIREMENT DESCRIPTION SITE LEVEL
(How/Where Met)

UNIT LEVEL
(How/Where Met)

WAC 173-303-
201(14)(d)(i)

(i) If their assessment indicates that evacuation of local 
areas may be advisable, they must immediately notify 
appropriate local authorities. They must be available 
to help appropriate officials decide whether local areas 
should be evacuated; and

DOE/RL-94-02, Sections
2.2.1.1.2(a) & (d), 2.2.1.1.3 
(a) & (e), 5.1.1, 5.1.1.2, and 
5.1.2.1.

FRP Section 6.1
BEP Section 7.1

WAC 173-303-
201(14)(d)(ii)

(ii) They must immediately notify the department and 
either the government official designated as the on--
scene coordinator, or the National Response Center 
(using their 24-twenty-four-hour toll free number 
(800) 424-1-800-424-8802).

DOE/RL-94-02, Sections 
2.2.1.1.2(a) & (d), 2.2.1.1.3 
(a) & (e), 5.1.1, 5.1.1.2, 
5.1.2.1, and 5.1.2.2.

FRP Section 4.0
BEP Section 4.0

WAC 173-303-
201(14)(e)

(e) HisTheir assessment report must include:
(i) Name and telephone number of reporter;
(ii) Name and address of facility;
(iii) Time and type of incident (e.g., release, fire);
(iv) Name and quantity of material(s) involved, to the 
extent known;
(v) The extent of injuries, if any; and
(vi) The possible hazards to human health or the 
environment outside the facility.

DOE/RL-94-02, Sections 
2.2.1.1.2(d), 2.2.1.1.3(e), 
5.1.1, 5.1.1.2, 5.1.2.1, and 
5.1.2.2.

FRP Section 4.0
BEP Section 4.0

WAC 173-303-
201(14)(f)

(f) During an emergency, the emergency coordinator 
must take all reasonable measures necessary to ensure 
that fires, explosions, and releases do not occur, recur, 
or spread to other dangerous waste at the facility. 
These measures must include, where applicable, 
stopping processes and operations, collecting, and 
containing released waste, and removing or isolating 
containers.

DOE/RL-94-02, Sections 
2.2.1.1, 2.2.1.1.2(f) and 
2.2.1.1.3(g).

FRP Section 6.6
BEP Section 7.6

WAC 173-303-
201(14)(g)

(g) If the facility stops operations in response to a fire, 
explosion, or release, the emergency coordinator must 
monitor for leaks, pressure buildup, gas generation, or 
ruptures in valves, pipes, or other equipment, wherever 
this is appropriate.

DOE/RL-94-02, Sections 
2.2.1.1.2(f) and 2.2.1.1.3(g).

FRP Sections 6.2.4 and 
6.2.5
BEP Sections 7.2.4 and 
7.2.5

WAC 173-303-
201(14)(h)

(h) Immediately after an emergency, the emergency 
coordinator must provide for treating, storing, or 
disposing of recovered waste, contaminated soil or 
surface water, or any other material that results from a 
release, fire, or explosion at the facility.

DOE/RL-94-02, Section 9.2.3. FRP Section 7.2
BEP Section 8.2

WAC 173-303-
201(14)(i)

(i) The emergency coordinator must ensure that, in the 
affected area(s) of the facility:

Introductory statement of 
requirement – requirements 
are in sections below.

Introductory statement of 
requirement – requirements 
are in sections below.

WAC 173-303-
201(14)(i)(i)

(i) No waste that may be incompatible with the 
released material is treated, stored, or disposed of until 
cleanup procedures are completed; and

DOE/RL-94-02, Section 9.2.3. FRP Section 7.2.1
BEP Section 8.2.1

WAC 173-303-
201(14)(i)(ii)

(ii) All emergency equipment listed in the contingency 
plan is cleaned and fit for its intended use before 
operations are resumed.

DOE/RL-94-02, Section 11.2. FRP Section 7.2.2
BEP Section 8.2.2

WAC 173-303-
201(14)(j)

(j) The large quantity generator must notify the 
department, and appropriate local authorities, that the 
facility is in compliance with this subsection (14)(i) of 
this section before operations are resumed in the 
affected area(s) of the facility.

DOE/RL-94-02, Section 
5.1.2.2.

FRP Section 7.2

BEP Section 8.2
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WAC 173-303-
201(14)(k)

(k) The large quantity generator must note in the 
operating record the time, date, and details of any 
incident that requires implementing the contingency 
plan. Within fifteen days after the incident, hethey
must submit a written report on the incident to the 
department. The report must include:
(i) Name, address, and telephone number of the owner 
or operator;
(ii) Name, address, and telephone number of the 
facility;
(iii) Date, time, and type of incident (e.g., fire, 
explosion);
(iv) Name and quantity of material(s) involved;
(v) The extent of injuries, if any;
(vi) An assessment of actual or potential hazards to 
human health or the environment, where this is 
applicable;
(vii) Estimated quantity and disposition of recovered 
material that resulted from the incident;
(viii) Cause of incident; and
(ix) Description of corrective action taken to prevent 
reoccurrence of the incident.

DOE/RL-94-02, Sections 
5.1.2.1 and 5.1.2.2.

FRP Section 9.0
BEP Section 11.0
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2025ED = Expanded 2525ED Load-In Station 2025EG = 2025EG Backup Load-In Station 

Supporting Information C2-LERF/ETF-2020-02, Load-In Expansion and 2025EG Backup Load-In Station
Scope Document Title 
2025ED ECN-715700 ETF Load-In Expansion Mechanical Demo 
2025EG ECN-715708 ETF Load-In Backup STA Civil 
2025EG ECN-715709 ETF Load-In Back-Up STA Mechanical 
2025ED/2025EG H-2-817985-21 Instrumentation ETF Truck Load-In Station Sections and Details, Rev.. 3 
2025ED H-2-838959-1 Architectural ETF Load-In Expansion Notes and Legend 
2025ED H-2-838960-1 Architectural ETF Load-In Expansion Building Plan 
2025ED H-2-838960-2 Architectural ETF Load-In Expansion Building Elevations 
2025ED H-2-838960-3 Architectural ETF Load-In Expansion Building Elevations 
2025ED H-2-838960-4 Architectural ETF Load-In Expansion Building Elevations 
2025ED H-2-838960-5 Architectural ETF Load-In Expansion Building Details 
2025ED H-2-838960-6 Architectural ETF Load-In Expansion Door Schedule 
2025EG H-2-838961-1 Architectural ETF Load-In Backup STA Building Plan 
2025EG H-2-838961-2 Architectural ETF Load-In Backup STA Building Elevations 
2025EG H-2-838961-3 Architectural ETF Load-In Backup STA Building Elevations 
2025EG H-2-838961-4 Architectural ETF Load-In Backup STA Building Details 
2025EG H-2-838961-5 Architectural ETF Load-In Backup STA Door Schedule 
2025ED H-2-838963-1 Civil ETF Load-In Expansion Site Plan and Section 
2025ED H-2-838963-2 Civil ETF Load-In Expansion Section and Details 
2025ED H-2-838963-3 Civil ETF Load-In Expansion Water Plan and Profile 
2025ED H-2-838964-1 Civil ETF Load-In Expansion Erosion Control Plan 
2025EG H-2-838965-1 Civil ETF Load-In Backup STA Site Plan and Section 
2025EG H-2-838965-2 Civil ETF Load-In Backup STA Grading Plan and Profile 
2025EG H-2-838965-3 Civil ETF Load-In Backup STA Sections and Details 
2025EG H-2-838965-4 Civil ETF Load-In Backup STA Enlarged 
2025EG H-2-838966-1 Civil ETF Load-In Backup STA Erosion Control Plan 
2025ED H-2-838967-1 Structural ETF Load-In Exp/Backup STA Notes & Legend 
2025ED H-2-838968-1 Structural ETF Load-In Expansion Concrete Pad Design 
2025ED H-2-838968-2 Structural ETF Load-In Expansion Details 
2025ED H-2-838968-3 Structural ETF Load-In Expansion Details 
2025ED H-2-838968-4 Structural ETF Load-In Expansion Details 
2025ED H-2-838969-1 Structural ETF Load-In Expansion Concrete Pad DML Plan 
2025ED H-2-838969-2 Structural ETF Load-In Expansion DML Details 
2025EG H-2-838970-1 Structural ETF Load-In Backup STA Foundation and Slab Plan 
2025EG H-2-838970-2 Structural ETF Load-In Backup STA Section and Details 
2025ED H-2-838971-1 Structural Sump Enclosure Notes and Legend 
2025ED H-2-838972-1 Structural Sump Enclosure Foundation Plan 
2025ED H-2-838972-2 Structural Sump Enclosure Foundation and Sections 
2025ED H-2-838973-1 Structural Sump Enclosure Framing Plan 
2025ED H-2-838973-2 Structural Sump Enclosure Sections 
2025ED H-2-838975-01 Mechanical ETF Load-In Expansion Parts/Material List 
2025ED H-2-838975-02 Mechanical ETF Load-In Expansion Piping Plan 
2025ED H-2-838975-03 Mechanical ETF Load-In Expansion Piping Plan 
2025ED H-2-838975-04 Mechanical ETF Load-In Expansion Sections 
2025ED H-2-838975-05 Mechanical ETF Load-In Expansion Enlarged Piping Plan 
2025ED H-2-838975-06 Mechanical ETF Load-In Expansion Enlarged Piping Plan 
2025ED H-2-838975-07 Mechanical ETF Load-In Expansion Section 
2025ED H-2-838975-08 Mechanical ETF Load-In Expansion Section and Detail 
2025ED H-2-838975-09 Mechanical ETF Load-In Expansion Section and Detail 
2025ED H-2-838975-10 Mechanical ETF Load-In Expansion Section and Detail 
2025ED H-2-838977-1 Mechanical ETF Load-In Expansion P&ID 
2025ED H-2-838977-2 Mechanical ETF Load-In Expansion P&ID 



2025ED = Expanded 2525ED Load-In Station 2025EG = 2025EG Backup Load-In Station 

Scope Document Title 
2025ED H-2-838977-3 Mechanical ETF Load-In Expansion P&ID 
2025ED H-2-838977-4 Mechanical ETF Load-In Expansion P&ID 
2025ED H-2-838977-5 Mechanical ETF Load-In Expansion P&ID 
2025ED H-2-838978-1 Mechanical ETF Load-In Expansion Pipe Supports 
2025ED H-2-838978-2 Mechanical ETF Load-In Expansion Pipe Supports 
2025ED H-2-838978-3 Mechanical ETF Load-In Expansion Pipe Supports 
2025ED H-2-838978-4 Mechanical ETF Load-In Expansion Pipe Supports 
2025ED H-2-838978-5 Mechanical ETF Load-In Expansion Pipe Supports 
2025ED H-2-838978-6 Mechanical ETF Load-In Expansion Pipe Supports 
2025ED H-2-838978-7 Mechanical ETF Load-In Expansion Pipe Supports 
2025ED H-2-838978-8 Mechanical ETF Load-In Expansion Pipe Supports 
2025EG H-2-838982-1 Mechanical ETF Load-In Backup STA Parts/Material List 
2025EG H-2-838982-2 Mechanical ETF Load-In Backup STA Piping Plan 
2025EG H-2-838982-3 Mechanical ETF Load-In Backup STA Piping Plan 
2025EG H-2-838982-4 Mechanical ETF Load-In Backup STA Piping Plan 
2025EG H-2-838982-5 Mechanical ETF Load-In Backup STA Sections 
2025EG H-2-838982-6 Mechanical ETF Load-In Backup STA Sections 
2025EG H-2-838982-7 Mechanical ETF Load-In Backup STA Section and Details 
2025EG H-2-838982-8 Mechanical ETF Load-In Backup STA Enlarged Plans 
2025EG H-2-838982-9 Mechanical ETF Load-In Backup STA Enlarged Plans 
2025EG H-2-838984-1 Mechanical ETF Load-In Backup STA P&ID 
2025EG H-2-838984-2 Mechanical ETF Load-In Backup STA P&ID 
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2025EG H-2-838985-2 Mechanical ETF Load-In Expansion HIHTL Assembly 
2025EG H-2-838985-3 Mechanical ETF Load-In Expansion HIHTL Assembly 
2025EG H-2-838985-4 Mechanical ETF Load-In Expansion HIHTL Assembly 
2025EG H-2-838985-5 Mechanical ETF Load-In Expansion HIHTL Assembly 
2025EG H-2-838985-6 Mechanical ETF Load-In Expansion HIHTL Assembly 
2025EG H-2-838985-7 Mechanical ETF Load-In Expansion HIHTL Assembly 
2025ED H-2-839003-1 Instrumentation ETF Load-In Expansion Instrument List 
2025EG H-2-839248-1 Instrumentation ETF Load-In Backup STA Instrument List 
2025ED/2025EG H-2-88766-41 P&ID LERF Basin & ETF Influent Evaporator, Rev. 24 
2025ED/2025EG HNF-279571 200 Area ETF, Load-In, and LERF Pipe Class Specification, Rev. 4 
2025ED MT-505362 ETF Load-In Facility Expansion, Revision 2 
2025EG MT-505442 ETF Load-In Facility - Backup Unloading Station, Rev. 1 
2025EG RPP-148591 Specification for Hose-in-Hose Transfer Lines and Hose Jumpers, Rev. 15 
2025ED RPP-CALC-63837 ETF Load-In Facility Expansion Design Hydraulic Calculation 
2025ED RPP-CALC-64086 ETF Load-In Facility Expansion B31.3 Piping Analysis 
2025EG RPP-CALC-64087 ETF Load-In Backup Unloading Station ASME B31.3 Piping Analysis 
2025EG RPP-CALC-64089 ETF Load-In Back Up Station Hydraulic Calculation 
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2025ED/2025EG RPP-CALC-64315 ETF Load-In Facility Containment Analysis 
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2025ED = Expanded 2525ED Load-In Station 2025EG = 2025EG Backup Load-In Station 

Scope Document Title 
2025ED/2025EG RPP-SPEC-64079 Effluent Treatment Facility (ETF) Truck Load-In Expansion Pre-Engineer Metal Building 

Procurement Specification 
2025ED/2025EG RPP-SPEC-64080 ETF Load-In Expansion Procurement Specification for Platform 
2025EG RPP-SPEC-64082 Effluent Treatment Facility (ETF) Truck Load-In Backup Station Pre-Engineered Metal 

Building Procurement Specification 
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200 AREA EFFLUENT TREATMENT FACILITY
PIPE CLASS SPECIFICATION

1.0 PURPOSE

This Specification identifies the materials of use, jointing methods, operating conditions and service 
applications for process and process-related piping classes used at the 200 Area Effluent 
Treatment Facility (ETF) , Load-In Facility, and the Liquid Effluent Retention Facility (LERF).

The ETF Architect/Engineer (A/E), Adtechs Corporation, designed the facility such that various 
vendors designed and constructed the major skid mounted process systems.  These systems were 
connected to one another by piping designed and constructed by the A/E.  Each of the vendors 
used piping specifications in place at their own company.  Their specifications are similar, but not 
identical, to specifications used by the A/E.  To maintain consistency when performing maintenance 
repairs, modifications and for ease in maintaining spare piping components used in repairs and 
modifications, a single specification for each class and type of plant piping is preferable.  These 
specifications are included in Appendix A. 

The Load-In Facility, located adjacent to the ETF, was designed and built to support receipt of 
customer waste shipped by tankers.  It includes two bays built under separate projects. The LERF 
facility includes three basins that exist as temporary storage for liquid waste prior to treatment at 
ETF. Standardized specifications regarding relevant transfer piping used at the Load-in and LERF 
facilities are included in Appendix A with historical information found in Appendix B. 

The original piping specifications provided by each of the vendors for the various classes of piping 
supplied in their skids or projects is included in Appendix B for historical information.  Deviations 
from Appendix A piping specifications to align more appropriately with the original vendor pipe 
specifications shown in Appendix B are acceptable if approved by Engineering.

Appendix C contains specific ordering information on commonly used studs and nuts.

Appendix D provides useful information regarding flange bolt torque values.

2.0 ASME CODE REQUIREMENT

Requirements for design, materials, fabrication, examination, testing and inspection shall be in 
accordance with either ASME B31.1 or B31.3, latest editions.  The applicable ASME Code is 
identified for each of the Piping Classes.
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3.0 CODES AND STANDARDS

The codes and standards referenced in Appendix A are listed here.

CODE SECTION STANDARD SPECIFICATION TITLE

ASME B1.1 Unified Inch Screw Threads (UN and UNR Thread Form)

ASME B16.3 Malleable Iron Threaded Fittings Classes 150 and 300

ASME B16.5 Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch 
Standard

ASME B16.9 Factory-Made Wrought Butt Welding Fittings

ASME B16.11 Forged Fittings, Socket-Welding and Threaded

ASME B16.20 Metallic Gaskets For Pipe Flanges (Ring-Joint, Spiral-Wound, and Jacketed)

ASME B16.21 Nonmetallic Flat Gaskets for Pipe Flanges

ASME/ANSI B18.2.2 Square and Hex Nuts (Inch Series)

ASME B31.1 Power Piping

ASME B31.3 Process Piping

ASTM A47 Ferritic Malleable Iron Castings

ASTM A53 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless

ASTM A105 Carbon Steel Forgings for Piping Applications

ASTM A106 Seamless Carbon Steel Pipe for High-Temperature Service

ASTM A181 Carbon Steel Forgings, for General-Purpose Piping

ASTM A182 Forged or Rolled Alloy and Stainless Steel Pipe Flanges, Forged Fittings, and 
Valves and Parts for High-Temperature Service

ASTM A193 Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature or High 
Pressure Service and Other Special Purpose Applications

ASTM A194 Carbon and Alloy Steel Nuts for Bolts for High Pressure or High Temperature 
Service, or Both

ASTM A197 Cupola Malleable Iron

ASTM A213 Seamless Ferritic and Austenitic Alloy-Steel Boiler, Superheater, and Heat-
Exchanger Tubes

ASTM A234 Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and High 
Temperature Service

ASTM A269 Seamless and Welded Austenitic Stainless Steel Tubing for General Service

ASTM A312 Seamless, Welded, and Heavily Cold Worked Austenitic Stainless Steel Pipes

ASTM A403 Wrought Austenitic Stainless Steel Piping Fittings
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CODE SECTION STANDARD SPECIFICATION TITLE

ASTM B366 Factory-Made Wrought Nickel and Nickel Alloy Fittings

ASTM B443 Nickel-Chromium-Molybdenum-Columbium Alloy (UNS N06625) and Nickel-
Chromium-Molybdenum-Silicon Alloy (UNS N06219) Plate, Sheet, and Strip

ASTM B444
Nickel-Chromium-Molybdenum-Columbium Alloys (UNS N06625 and UNS 
N06852) and Nickel-Chromium-Molybdenum-Silicon Alloy (UNS N06219) Pipe 
and Tube

ASTM B446
Nickel-Chromium-Molybdenum-Columbium Alloy (UNS N06625), Nickel-
Chromium-Molybdenum-Silicon Alloy (UNS N06219), and Nickel-Chromium-
Molybdenum-Tungsten Alloy (UNS N06650) Rod and Bar

ASTM B462

Forged or Rolled UNS N06030, UNS N06022, UNS N06035,UNS N06200, 
UNS N06059, UNS N06686, UNS N08020, UNS N08024, UNS N08026, UNS 
N08367, UNS N10276, UNS N10665, UNS N10675, UNS N10629, UNS 
N08031, UNS N06045, UNS N06025, and UNS R20033 Alloy Pipe Flanges, 
Forged Fittings, and Valves and Parts

ASTM B463 UNS N08020, UNS N08026, and UNS N08024 Alloy Plate, Sheet, and Strip

ASTM B473 UNS N08020, UNS N08024, and UNS N08026 Nickel Alloy Bar and Wire

ASTM B622 Seamless Nickel and Nickel-Cobalt Alloy Pipe and Tube

ASTM B729 Seamless UNS N08020, UNS N08026, and UNS N08024 Nickel-Alloy Pipe and 
Tube

ASTM D1784 Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated Poly(Vinyl 
Chloride) (CPVC) Compounds

ASTM D2683 Socket-Type Polyethylene Fittings for Outside Diameter-Controlled 
Polyethylene Pipe and Tubing.

ASTM D2997 Centrifugally Cast “Fiberglass” (Glass-Fiber-Reinforced Thermosetting Resin) 
Pipe

ASTM D3261 Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene Plastic 
Pipe and Tubing.

ASTM D3350 Polyethylene Plastic Pipe and Fittings Materials.

ASTM F439 Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80

ASTM F441 Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe, Schedules 40 and 80

ASTM SB619 Welded Nickel And Nickel – Cobalt Alloy Pipe

MSS SP-83 Class 3000 Steel Pipe Unions Socket Welding and Threaded

MSS SP-97 Integrally Reinforced Forged Branch Outlet Fittings – Socket Welding, 
Threaded and Butt welding Ends

HNF-27957 Rev.04 5/4/2020 - 8:42 AM 7 of 107



HNF-27957 Rev. 4

Page A4

4.0 VENDOR AND CONSTRUCTION SPECIFICATION REFERENCES
S-136H-001 ............................Pipe Class Specification, Adtechs Corporation Project C-O18hh
V-135A-003-023 .....................Zenon™ 3009 Pipe Class Specification VI#22390 Supp 1
V-135A-003-024 .....................Zenon™ 3009 Pipe Class Specification Class 302, VI#22390 

Supp 1
V-135A-004-103 .....................Rcc Specification For Piping And Fittings, Metallic, VI#22366 

Supp 1
V-135A-005-701 .....................LCI Corporation Piping Procedure, VI#22343 Supp 1
V-135A-006-074 .....................Indeck™ Polisher Piping Specifications, VI#22331 Supp 1
V-135A-013-303 .....................Process Engineering Skid Specifications, Chemical Feed 

System, VI#22403 Supp 1
V-135A-013-701 .....................Performance Plastic Products, Lined Pipe Specification For 

Chemical Feed, VI#22403 Supp 1
W-291H-C2 .............................Construction Specification - 200 Area Effluent Bat/Akart 

Implementation – ETF Truck Load-In Facility
W-105-C2 ...............................Construction Specification For Retention Basin Liners And Basin 

Piping For 242-A Evaporator Cond Interim Retention Basin
W-105-C3 ...............................Construction Specification For Piping And Electrical For 242-A 

Evaporator Cond Interim Retention Basin
W-519-P1................................Performance Specification Liquid Effluent Transfer System
HNF-18734, APPENDIX 6......Technical Specification Of Process Piping Systems For The GPP 

Purgewater Unloading Facility At The Effluent Treatment Facility
TRADEMARKS

Stresssaver® XP & Garlock™� are registered trademarks of GARLOCK SEALING TECHNOLOGIES LLC LTD LIAB 
CO DE 1666 Division St. Palmyra, NY 14522

Bondstrand™ is a registered trademark of AMERON INTERNATIONAL CO DE 245 South Los Angeles Ave. 
Pasadena, CA 91101

Centricast™ & Centricast Plus® are registered trademarks of FIBERCAST COMPANY CO DE P.O. BOX 968 Sand 
Springs, OK 74063

Dualcast® is a registered trademark of Fibercast Company CORPORATION DELAWARE 25 South Main Sand Springs 
OKLAHOMA 74063

Flexcarb™& Flexitallic™� are registered trademarks of FLEXITALLIC INVESTMENTS, INC. CO DE 201 Kingwood 
Medical Drive Suite B200 Kingwood TEXAS 77339

Fibercast™ is a registered trademark of VARCO I/P, CORPORATION DELAWARE 10000 RICHMOND Ave Houston 
texas 77042

Hastelloy™ �is a registered trademark of� HAYNES STELLITE INTERNATIONAL, INC. CO DE P.O. BOX 9013 1020 
West Park Ave. Kokomo, IN 46904-901

Hypalon™ & Nordel™ �is a registered trademark of DUPONT PERFORMANCE ELASTOMERS LLC LTD LIAB CO 
DE Bellevue Park Corp Ctr. 300 Bellevue Parkway Wilmington, DE 19809

Inconel™ �is a registered trademark of HUNTINGTON ALLOYS CO CO BY CHANGE OF NAME DE 3200 Riverside 
Drive Huntington, WV25720

Indeck™ �is a registered trademark of �INDECK POWER EQUIPMENT CO CO IL 1111 South Willis Avenue 
Wheeling, IL 60090

Resistoflex™� is a registered trademark of� MCC HOLDINGS, INC. CORPORATION DE 100 First Stamford Place 
Stamford, CT 06902

Sockolets™, �Threadolets™ & Weldolets™� are registered trademarks of CEDAR INVESTMENTS, INC. CO DE 
103 Foulk Road Suite 202 Wilmington, DE 19803

Swagelok™ is a registered trademark of SWAGELOK COMPANY 29500 Solon Road Solon, OHIO 44139
Viton™ is a registered trademark of DUPONT PERFORMANCE ELASTOMERS LLC DE, 300 Bellevue Parkway 

Wilmington, DE 19809
Zenon™� is a registered trademark of�� GE BETZ DEARBORN CANADA COMPANY CO CA 2300 Meadowvale 

Blvd. Mississauga, Ontario CA L5N 5P9
Klingersil™ is a registered trademark of THERMOSEAL, INC., 2350 Campbell Road, Sidney, OHIO 45365
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APPENDIX A

PIPE CODE SPECIFICATION
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ETF PIPE CODE SPECIFICATION INDEX

CLASS NO. APPLICABLE 
CODE DESCRIPTION SPECIFICATION

151
151V (Sys 60J)

ASME B31.1
150 LB. Carbon Steel Piping 
(Non-Radioactive/Non-Hazardous 
Service)

Appendix A,
Page A5

151PP
(Sys 65C) ASME B31.3

150 LB. Polyvinylidene Fluoride 
Lined Carbon Steel Piping 
(Radioactive / Hazardous Service)

Appendix A,
Page A7

152 (Sys 65C) ASME B31.3 150 LB. Alloy 20Cb-3 Piping (Sulfuric 
Acid Service)

Appendix A,
Page A9

153 ASME B31.1
150 LB. Type 304 Stainless Steel 
Piping (Radioactive / Non-Hazardous 
Service)

Appendix A,
Page A11

153S
153SV
(Sys 60D, 60E, 60F, 
60G, 60J)

ASME B31.3
150 LB. Type 304 Stainless Steel 
Piping (Radioactive / Sodium 
Hydroxide/Hazardous Service)

Appendix A,
Page A13

153T
153TV (Sys 60D)
SS5 (Sys 60I)

ASME B31.3 Type 316 Stainless Steel Tubing Appendix A,
Page A15

154 ASME B31.3 150 LB. Carbon Steel Piping 
(Radioactive / Hazardous Service)

Appendix A,
Page A17

155
155V
(Sys 60F, 60G, 
95B)

ASME B31.3
150 LB. Chlorinated Polyvinyl 
Chloride Piping (CPVC)
(Radioactive / Hazardous Service)

Appendix A,
Page A19

163C (Sys 60D) ASME B31.3 316L Stainless Steel Tubing. 
(Radioactive / Hazardous Service)

Appendix A,
Page A22

163LS
163LSV (Sys 60J)

ASME B31.3
150 LB. Type 316L Stainless Steel 
Piping  (Radioactive / Hazardous 
Service)

Appendix A,
Page A24

166H (Sys 60I) ASME B31.3 150 LB. Inconel Alloy Piping 625 
(Radioactive / Hazardous Service)

Appendix A,
Page A26

301 ASME B31.3
300 LB. Carbon Steel Piping 
(Non-Radioactive / Non-Hazardous 
Service)

Appendix A,
Page A28
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CLASS NO. APPLICABLE 
CODE DESCRIPTION SPECIFICATION

302
302V (Sys 60F)

ASME B31.3
300 LB. Type 304 Stainless Steel 
Piping (Radioactive/Hazardous 
Service)

Appendix A,
Page A30

ETF PIPE CODE SPECIFICATION INDEX - Continued

CLASS NO. APPLICABLE 
CODE DESCRIPTION SPECIFICATION

CS (Sys 60I) ASME B31.1 150 LB. Carbon Steel Piping
(Evaporator System Skid)

Appendix A,
Page A32

SS1 (Sys 60I) ASME B31.3 150 LB. 316L Piping 
(Evaporator System Skid)

Appendix A,
Page A34

SS3 (Sys 60I) ASME B31.3 150 LB. Inconel™ Alloy 625 Piping 
(Evaporator System Skid)

Appendix A,
Page A36

SS4
(Sys 60I, 65C) ASME B31.3

150 LB. Hastelloy C-276 Piping 
(Evaporator System Skid and 
Sulfuric Acid Service)

Appendix A,
Page A38

SS6 (Sys 60I) ASME B31.3 150 LB. 304L Stainless Steel Piping 
(Evaporator System Skid)

Appendix A,
Page A40

SS7 (Sys 60I) ASME B31.3 150 LB. 304L Stainless Steel Piping 
(Evaporator System Skid)

Appendix A,
Page A42

M-5 (Sys 59A) ASME B31.3 150 LB. Carbon Steel Lines
(Load-In Safety Shower)

Appendix A
Page A44

M-7 (Sys 60M) ASME B31.3 150 LB. Carbon Steel Pipeline
(LERF)

Appendix A
Page A45

M-9 (Sys 59A) ASME B31.3 150 LB. 304L Stainless Steel Piping
(Load-In Facility 59A)

Appendix A
Page A46

M-9 (Sys 60M) ASME B31.3 150 LB. 304L Stainless Steel 
Pipeline (LERF)

Appendix A
Page A48

M-17 (Sys 60M) ASME B31.3
150 LB. Reinforced Thermosetting 
Resin Pipe (RTRP)
(LERF, Greater Than 1 Inch)

Appendix A
Page A50

M-17 (Sys 80W) ASME B31.3
150 LB. Reinforced Thermosetting 
Resin Pipe (RTRP) – (WTP Transfer
System)

Appendix A
Page A52

HNF-27957 Rev.04 5/4/2020 - 8:42 AM 11 of 107



HNF-27957 Rev. 4

Page A4

M-34 (Sys 60M) ASME B31.3
150 LB. Reinforced Thermosetting 
Resin Pipe (RTRP)
(LERF,1 Inch)

Appendix A
Page A52

M-35 (Sys 60M) ASME B31.3
SDR 11/SDR 26 High Density 
Polyethylene (HDPE) Pipe
(LERF)

Appendix A
Page A54
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ETF PIPE CLASS 151
ETF PIPE CLASS 151V (System 60J)
150 LB. Carbon Steel Lines (ASME B31.1)

1. SERVICE
ETF Piping used in clean service: Steam, Service Air, Cooling Water, etc.

2. GENERAL

! All flanges shall be 150 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be 
flat-faced unless noted otherwise.

! The original vendor specifications denoted on P&ID’s as pipe class 151V are included for information in 
Appendix B.

3. MAXIMUM OPERATING CONDITIONS

Temperature (ºF): 400 300 200 100

Pressure (PSIG): 180 210 240 275

4. PIPE CLASS SPECIFICATION

Pipe 2” and Smaller 2-1/2” Thru 12”

Construction: Seamless

Material: ASTM A106, Grade B

Schedule: Extra Strong Standard

All Fittings 2” and Smaller 2-1/2” Thru 12”

Type: Forged Steel, Socket Weld Seamless, Butt Weld

Material: ASTM A105 ASTM A234 WPB

Weight: 3000 LB. Standard

Dimension: ASME B16.11 ASME B16.9

Branch 
Connections 2” and Smaller 2-1/2” and Larger Run Sizes

Instrument, Vent, 
Drain, and 

Branch (Except 
for Thermowells):

Tees

Use Tees for Connections of Equal 
Size or Up to Two Sizes Smaller,  

Otherwise Use Sockolets or 
Weldolets as Applicable

Thermowells: Use ¾” or 1” 3000 LB. Threadolet  

Dimension: ASME B16.9 or B16.11 for Tees, MSS SP-97 for O-LETS

Pipe Runs 2” and Smaller 2-1/2” and Larger

Type: Coupling, Socket Weld, 3000 LB. Butt Weld
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ETF PIPE CLASS 151
ETF PIPE CLASS 151V (System 60J) - Continued
150 LB. Carbon Steel Lines (ASME B31.1)

Plugs 2” and Smaller 2-1/2” and Larger

Type: Use Butt Welded Caps

Unions 2” and Smaller 2-1/2” and Larger

Type: Forged Steel, Socket Weld

Use Flanges

Weight: 3000 LB.

Seat: Integral

Construction: Gr. Jt

Dimension: MSS SP-83

Flanges 2” and Smaller 2-1/2” and Larger

Type: Socket Weld or Slip On Welding Neck

Material: ASTM A105

Dimension: ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Type: Flexitallic Style “LS” Spiral Wound Gasket, Class 150, 
304/Flexicarb , 304 SS Outer Ring, or Equal

Dimension: ASME B16.20

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Belleville Disc Springs

Torque: See Appendix D
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ETF PIPE CLASS 151PP (System 65C)
150 LB. Polyvinylidene Fluoride (PVDF) Lined Carbon Steel (ASME B31.3)

1. SERVICE
ETF Piping used in chemical service and chemical addition.

2. GENERAL

! PVDF fittings have reinforced flared raised faces.

! No welding permitted.

3. MAXIMUM OPERATING CONDITIONS

Temperature (oF): 175

Pressure (PSIG): 150

4. PIPE CLASS SPECIFICATION

Pipe All Sizes

Construction: Steel, PVDF Lined

Equal To: Crane Resistoflex (1)

All Fittings All Sizes

Type: Flanged

Material: Fabricated Steel, PVDF Lined

Equal To: Crane Resistoflex  

ASME Rating: 150 LB. ASME B16.5

Flanges All Sizes

Services: Pipe Runs and Branch Connections

Type: Lap Joint

Material: Fabricated Steel, PVDF Lined

Equal To: Crane Resistoflex

Rating: 150 LB.

Gaskets All Sizes

Type:
Gaskets Are Not Required When Bolting Together Components Covered By 

This Specification.  When Connecting To Piping of Other Specifications, 
Follow Crane Resistoflex Recommendations.
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ETF PIPE CLASS 151PP (System 65C) – Continued
150 LB. Polyvinylidene Fluoride (PVDF) Lined Carbon Steel (ASME B31.3)

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Flat Washer, Carbon Steel

Torque: Follow Crane Resistoflex Recommendations.

(1) In 1998, Crane Resistoflex acquired the Plastic Line Piping Products division of The Dow Chemical 
Company.

HNF-27957 Rev.04 5/4/2020 - 8:42 AM 16 of 107



HNF-27957 Rev. 4

Page A9

ETF PIPE CLASS 152 (System 65C)
150 LB. Alloy 20Cb-3 Piping (ASME B31.3)

1. SERVICE
ETF Piping used in sulfuric acid service.

2. GENERAL

! All flanges shall be 150 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

! Piping system butt welds shall be made using consumable inserts or open butt weld techniques.  Backing 
rings are not permitted.

3. MAXIMUM OPERATING CONDITIONS

Temperature (oF): 140(1)

Pressure (PSIG): 255

4. PIPE CLASS SPECIFICATION

Pipe 2” and Smaller 2-1/2” Thru 10”

Construction: Seamless

Material: ASTM B729, Alloy 20Cb-3 (UNS N08020)

Schedule: 40S 10S

All Fittings 2” and Smaller 2-1/2” Thru 10”

Type: Seamless Butt Weld Ends

Material: ASTM B366, Alloy 20Cb-3 (UNS N08020)

Schedule: 40S 10S

Dimension: ASME B16.9

Branch Connections 2” and Smaller 2-1/2” and Larger Run Sizes

Instrument, Vent, Drain, 
and Branch (Except for 

Thermowells):
Tees

Use Tees for Connections of Equal Size or Up to 
Two Sizes Smaller,  Otherwise Use Sockolets

or Weldolets as Applicable

Thermowells: Use ¾” or 1” 3000 LB. Threadolet  

Dimension: ASME B16.9 for Tees, MSS SP-97 for O-LETS

Pipe Runs All Sizes

Type: Butt Weld

Plugs All Sizes

Type: Use Butt Welded Caps
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ETF PIPE CLASS 152 (System 65C) – Continued
150 LB. Alloy 20Cb-3 Piping (ASME B31.3)

Unions All Sizes

Type: Use Flanges

Flanges All Sizes

Type: Welding Neck

Material: ASME B462, B463, or B473

Dimension: ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Type:

Flexitallic Style “LS” Spiral Wound Gasket, Class 150, 304/Flexicarb , 304 SS Outer 
Ring, or Equal.

or
Full Face Gasket for Flat Face Flange, Garlock Stress Saver XP gasket, Viton , or 

Equal.
Dimension: ASME B16.20 or ASME B16.21

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, Gr. 2H Heavy Hex 
Nuts

Washer: Belleville Disc Springs

Torque: See Appendix D

(1) Temperature limit due to material corrosion rate in sulfuric acid
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ETF PIPE CLASS 153
150 LB. Type 304 Stainless Steel Lines (ASME B31.1)

1. SERVICE
ETF Piping used in clean service: De-mineralized Water, Instrument Air, Seal Water, etc.

2. GENERAL

! All flanges shall be 150 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

3. MAXIMUM OPERATING CONDITIONS

Temperature (oF): 300 200 100

Pressure (PSIG): 205 235 275

4. PIPE CLASS SPECIFICATION

Pipe 2” and Smaller 2-1/2” Thru 10”

Construction: Seamless or Welded Seamless

Material: ASTM A312 TP 304

Schedule: 40S 10S

All Fittings 2” and Smaller 2-1/2” Thru 10”

Type: Forged, Socket Weld Ends Seamless Butt Weld Ends

Material: ASTM A182-F304 ASTM A403-WP304

Rating: 3000 LB Sch. 10S

Dimension: ASME B16.11 ASME B16.9
Branch 
Connections 2” and Smaller 2-1/2” and Larger Run Sizes

Instrument, Vent, 
Drain, and 

Branch (Except 
for Thermowells):

Tees
Use Tees for Connections of Equal Size or 
Up to Two Sizes Smaller,  Otherwise Use 
Sockolets or Weldolets as Applicable

Thermowells: Use ¾” or 1” 3000 LB. Threadolet  

Dimension: ASME B16.9 or B16.11 for Tees, MSS SP-97 for O-LETS

Pipe Runs 2” and Smaller 2-1/2” and Larger

Type: Coupling, Socket Weld, 
3000 LB Butt Weld

Plugs All Sizes

Type: Use Butt Welded Caps
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ETF PIPE CLASS 153 – Continued
150 LB. Type 304 Stainless Steel Lines (ASME B31.1)

Unions All Sizes

Type: Use Flanges

Flanges 2” and Smaller 2-1/2” and Larger

Type: Socket Weld or Slip On Welding Neck

Material: ASTM A182-F304

Dimension: ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Type: Flexitallic Style “LS” Spiral Wound Gasket, Class 150, 
304/Flexicarb , 304 SS Outer Ring, or Equal

Dimension: ASME B16.20

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM
A194, Gr. 2H Heavy Hex Nuts

Washer: Belleville Disc Springs

Torque: See Appendix D
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ETF PIPE CLASS 153S
ETF PIPE CLASS 153SV (Systems 60D, 60E, 60F, 60G and 60J)
150 LB. Type 304 Stainless Steel Lines (ASME B31.3)

1. SERVICE
ETF Piping used in radioactive or hazardous service: Liquid Waste Influent, Sodium Hydroxide Addition, 
Hydrogen Peroxide Addition, Secondary Waste, etc.

2. GENERAL

! All flanges shall be 150 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

! Piping system butt welds shall be made using consumable inserts or open butt weld techniques.  Backing 
rings are not permitted.

! Where shown on drawings, pipe bends of specified radius may be used in lieu of elbow fittings.  Pipe bends 
are not permitted on schedule 10S piping.

! The original vendor specifications denoted on P&ID’s as pipe class 153SV are included for information in 
Appendix B.

3. MAXIMUM OPERATING CONDITIONS

Service Non-Sodium Hydroxide Sodium Hydroxide

Temperature(oF): 300 200 100 200 100

Pressure (PSIG): 205 235 275 235 275

4. PIPE CLASS SPECIFICATION

Pipe 2” and Smaller 2-1/2” Thru 10”

Construction: Seamless

Material: ASTM A312 TP 304

Schedule: 40S 10S

All Fittings 2” and Smaller 2-1/2” Thru 10”

Type: Seamless Butt Weld Ends

Material: ASTM A403-WP304

Schedule: 40S 10S

Dimension: ASME B16.9
Branch
Connections 2” and Smaller 2-1/2” and Larger Run Sizes

Instrument, 
Vent, Drain, and 
Branch (Except 

for 
Thermowells):

Tees

Use Tees for Connections of Equal 
Size or Up to Two Sizes Smaller,  

Otherwise Use Sockolets or 
Weldolets as Applicable

Thermowells: Use ¾” or 1” 3000 LB. Threadolet  
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Dimension: ASME B16.9 for Tees, MSS SP-97 for O-LETS

ETF PIPE CLASS 153S
ETF PIPE CLASS 153SV (Systems 60D, 60E, 60F, 60G and 60J) - Continued
150 LB. Type 304 Stainless Steel Lines (ASME B31.3)

Pipe Runs All Sizes

Type: Butt Weld

Plugs All Sizes

Type: Use Butt Welded  Caps

Unions All Sizes

Type: Use Flanges

Flanges All Sizes

Type: Welding Neck

Material: ASTM A182-F304

Dimension: ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Type: Flexitallic Style “LS” Spiral Wound Gasket, Class 150, 304/Flexicarb , 
304 SS Outer Ring, or Equal

Dimension: ASME B16.20

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, Gr. 
2H Heavy Hex Nuts

Washer: Belleville Disc Springs

Torque: See Appendix D
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ETF PIPE CLASS 153T
ETF PIPE CLASS 153TV (System 60D)
ETF PIPE CLASS SS5 (System 60I)
Type 316 Stainless Steel Tubing (ASME B31.3)

1. SERVICE
ETF tubing used in radioactive or hazardous service: H2O2 Feed, Instrument Lines, Samplings Lines, etc.

2. GENERAL

! Tubing directional changes shall be accomplished using bends to the maximum extent possible.

! Tube bend radius should be approximately equal to 5 times the tube diameter.

! Tubing shall be installed avoiding high or low points to the maximum extent possible.

! Tube fitting parts shall not be intermixed or interchanged with other brands, types, or manufacturers.  This 
includes the bodies, ferrules, or the compression nuts of the fitting.

! The Crawford Fitting Company manufactures Swagelok fittings and adapters.  Install per manufacturer 
recommendations.

! The original vendor specification denoted on P&ID’s as pipe class SS5 is included for information in Appendix 
B.

3. MAXIMUM OPERATING CONDITIONS

Temperature (oF): 600 400 200

Pressure (PSIG): 2800 3100 3300

4. PIPE CLASS SPECIFICATION

Tube All Sizes

Construction: Seamless, Stress Relieved, Annealed Stainless Steel, Type 316 Suitable for Cold 
Bending.

Material: ASTM A269 TP316
Tube Outer 
Diameter 1/4” 3/8” 1/2” 5/8” 3/4” 1”

Minimum Tube 
Wall Thickness: 0.035” 0.035” 0.049” 0.065” 0.065” 0.083”
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ETF PIPE CLASS 153T
ETF PIPE CLASS 153TV (System 60D)
ETF PIPE CLASS SS5 (System 60I) – Continued
Type 316 Stainless Steel Tubing (ASME B31.3)

All Fittings All Sizes

Type: Swagelok∀, Flareless, Compression Type, Tube Fitting

Material: 316 SS
Branch 
Connections All Sizes

Type: Tube Tee

Tube Runs All Sizes

Type: Tube Union

Plugs All Sizes

Type: Tube Plug Fitting - To Plug Unused Port of Tube Fitting
Tube Cap - To Plug End of Tube

Unions All Sizes

Type: Tube Union

Adapters All Sizes

NPT Type: Tube Male or Female NPT Pipe Adapter - NPT Pipe Thread to Tube 
Adapter

Welded Type: Tube Weld Adapter - Welded Pipe to Tube Adapter
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ETF PIPE CLASS 154
150 LB. Carbon Steel Lines (ASME B31.3)

1. SERVICE
ETF Piping used in radioactive or hazardous service: Sodium Hydroxide Addition, Drains, etc.

2. GENERAL

! All flanges shall be 150 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

! Piping system butt welds shall be made using consumable inserts or open butt techniques.  Backing rings are 
not permitted.

! Where shown on drawings, pipe bends of specified radius shall be used in lieu of elbow fittings.

3. MAXIMUM OPERATING CONDITIONS

Temperature (oF): 300 200 100

Pressure (PSIG): 210 240 275

4. PIPE CLASS SPECIFICATION

Pipe 2” and Smaller 2-1/2” Thru 12”

Construction: Seamless

Material: ASTM A106 Grade B

Schedule: Extra Strong Standard

All Fittings All Sizes

Type: Seamless, Butt Welded

Material: ASTM A234 WPB

Weight: To Match Pipe

Dimension: ASME B16.9

Branch 
Connections 2” and Smaller 2-1/2” and Larger Run Sizes

Instrument, Vent, 
Drain, and 

Branch (Except 
for Thermowells):

Tees

Use Tees for Connections of Equal 
Size or Up to Two Sizes Smaller,  

Otherwise Use Sockolets or 
Weldolets as Applicable

Thermowells: Use ¾” or 1” 3000 LB. Threadolet  

Dimension: ASME B16.9 for Tees, MSS SP-97 for O-LETS

Pipe Runs All Sizes

Type: Butt Weld
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ETF PIPE CLASS 154 - Continued
150 LB. Carbon Steel Lines (ASME B31.3)

Plugs All Sizes

Type: Use Butt Welded Caps

Unions All Sizes

Type: Use Flanges

Flanges All Sizes

Type: Welding Neck

Material: ASTM A105

Dimension ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Type: Flexitallic Style “LS” Spiral Wound Gasket, Class 150, 
304/Flexicarb , 304 SS Outer Ring, or Equal

Dimension: ASME B16.20

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Belleville Disc Springs

Torque: See Appendix D
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ETF PIPE CLASS 155
ETF PIPE CLASS 155V (Systems 60F, 60G, 95B)
150 LB. CPVC Piping (ASME B31.3)

1. SERVICE
ETF piping that is used in low temperature/low pressure radioactive or hazardous service: Chemical Addition, 
Cooling Water, Vessel Ventilation, Drains, etc.

NOTE: All new and where feasible, repaired Chemical Addition piping shall not use pipe class 155.  

Refer to the following pipe classes for future Chemical Addition piping:

! 153S for NaOH Sodium Hydroxide
! 151PP for 92% H2SO4 Sulfuric Acid
! 152 for 4% H2SO4 Sulfuric Acid

2. GENERAL

! All flanges shall be 150 LB. flat face.

! Non-metallic piping should not be exposed to any static or dynamic loading imposed by metallic valves, 
equipment or piping at mate-up.

! Do not use CPVC pipe at locations where CPVC pipe will create a hazard to plant personnel if pipe may be 
broken by inadvertent contact by plant personnel. 

! Threaded pipe fittings are permitted only on piping sizes 4” and smaller.  Note reduction in pressure rating in 
Section 3.  

! Specification 155V piping used in System 60G (Polisher System) and 95B (Seal Water System) is PVC 
piping.  PVC piping is also used in some vendor installations, for example, system 60I cooling water piping.
CPVC piping, per this specification, may be used for modifications or repairs to PVC piping as long as 
appropriate bonding material is specified.

! The original vendor specifications denoted on P&ID’s as pipe class 155V are included for information in 
Appendix B.

3. MAXIMUM OPERATING CONDITIONS

Pipe Size 6” and smaller 8”

Temperature (°F): 120 100 120 100

Pressure (PSIG): 175 225 85 100

Note:  Maximum operating pressures are subject to reduction by valves or other in-line components.  Maximum 
operating pressures are reduced by 50% when threaded pipe fittings are used.  Pipe size must be less than 4”. 

4. PIPE CLASS SPECIFICATION

Pipe 8” and Smaller

Construction: Chlorinated Polyvinyl Chloride (CPVC)

Material/Dimension: ASTM D1784/ASTM F441

Schedule: 80

All Fittings 8” and Smaller
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Type: Socket

Material: ASTM D1784

Schedule: 80

Dimension: ASTM F439
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ETF PIPE CLASS 155
ETF PIPE CLASS 155V (Systems 60F, 60G, 95B) - Continued
CPVC Piping (ASME B31.3)

Pipe Runs All Sizes

Type: Socket Weld Couplings

Plugs All Sizes

Type: Use Socket Welded Caps

Unions All Sizes

Type: Use Flanges

Flanges All Sizes

Type: Socket Type,  Flat Face (150 LB. Drilling)

Dimension: ASME B16.5

Gaskets All Sizes

Type:
Full Face, 1/8” Thick,  Durometer Rating of 60-70, Hypalon (1)  

or
Full Face, 1/8” Thick, Durometer Rating of 70-80, Viton (2)

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Zinc Plated Flat Washers

Torque: See Appendix D for Elastomers

Solvent Cement All Sizes

Type: IPS Weld-On 714 or 724 CPVC Solvent Cement

ASTM Spec: F439

(1) Hypalon (CSM) – May be used in the following chemical services:
! Sulfuric Acid up to 10%
! Sodium Hydroxide up to 73%

(2) Viton™ (FKM) – May be used for Sulfuric Acid up to 100%
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ETF PIPE CLASS 163C (System 60D)
Type 316L Stainless Steel Tubing (ASME B31.3)

1. SERVICE
ETF tubing used in radioactive or hazardous service: UV Oxidizer (System 60D).

2. GENERAL

! Tubing directional changes shall be accomplished using bends to the maximum extent possible.

! Tube bend radius should be approximately equal to 5 times the tube diameter.

! Tubing shall be installed avoiding high or low points to the maximum extent possible.

! Tube fitting parts shall not be intermixed or interchanged with other brands, types, or manufacturers.  This 
includes the bodies, ferrules, or the compression nuts of the fitting.

! Swagelok fittings and adapters are manufactured by the Crawford Fitting Co.  Install per manufacturer 
recommendations.

3. MAXIMUM OPERATING CONDITIONS (1)

Tube Size ¼” ½”

Temperature (°F): 400 200 100 400 200 100

Pressure (PSIG): 4692 5100 5100 3404 3700 3700

4. PIPE CLASS SPECIFICATION

Tube All Sizes

Construction: Seamless

Material: ASTM A213 TP316L

Tube Outer 
Diameter ¼” ½”

Minimum Tube 
Wall Thickness: 0.035” 0.049”

All Fittings All Sizes

Type: Swagelok™, Flareless, Compression Type, Tube Fitting

Material: 316 SS

Branch 
Connections All Sizes

Type: Tube Tee

Tube Runs All Sizes

Type: Tube Union
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ETF PIPE CLASS 163C (System 60D) - Continued
Type 316L Stainless Steel Tubing (ASME B31.3)

Plugs All Sizes

Type: Tube Plug - To Plug Unused Port of Tube fitting or
Tube Cap - To Plug end of tube

Unions All Sizes

Type: Tube Union

Adapters All Sizes

NPT Type: Tube Male or Female NPT Pipe Adapter - NPT Pipe Thread to Tube 
Adapter

Welded Type: Tube Weld Adapter - Welded Pipe to Tube Adapter

(1) Swagelok Tube Fitters Manual. F. J. Callahan, 1998.
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ETF PIPE CLASS 163LS
ETF PIPE CLASS 163LSV (System 60J)
150 LB. Type 316L Stainless Steel Lines (ASME B31.3)

1. SERVICE
ETF Piping used in radioactive or hazardous service: Evaporator and Evaporator Bottoms Piping, Concentrate 
Piping, Dryer Feed Piping.

2. GENERAL

! All material shall be type 316L stainless steel.  Substitution of type 316 stainless steel is not permitted.

! All flanges shall be 150 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

! Piping system butt welds shall be made using consumable inserts or open butt weld techniques.  Backing 
rings are not permitted.

! Where shown on drawings, pipe bends of specified radius may be used in lieu of elbow fittings.

! The original vendor specification denoted on P&IDs as pipe class 163LSV is included for information in 
Appendix B.

3. MAXIMUM OPERATING CONDITIONS

Temperature (oF): 300 200 100

Pressure (PSIG): 210 240 275

4. PIPE CLASS SPECIFICATION

Pipe 12” and Smaller

Construction: Seamless

Material: ASTM A312 TP316L

Schedule: 40S

All Fittings 12” and Smaller

Type: Seamless BW Ends

Material: ASTM A403 WP316L

Schedule: 40S

Dimension: ASME B16.9
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ETF PIPE CLASS 163LS
ETF PIPE CLASS 163LSV (System 60J) - Continued
150 LB. Type 316L Stainless Steel Lines (ASME B31.3)

Branch 
Connections 2” and Smaller 2-1/2” and Larger Run Sizes

Instrument, Vent, 
Drain, and 

Branch (Except 
for Thermowells):

Tees
Use Tees for Connections of Equal 
Size or Up to Two Sizes Smaller,  

Otherwise Use Weldolets  

Thermowells: Use ¾” or 1” 3000 LB. Threadolet

Dimension: ASME B16.9 for Tees, MSS SP-97 for O-LETS

Pipe Runs All Sizes

Type: Butt Weld

Plugs All Sizes

Type: Use Butt Welded Caps

Unions All Sizes

Type: Use Flanges

Flanges All Sizes

Type: Welding Neck

Material: ASTM A182 F316L

Dimension: ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Type: Flexitallic Style “LS” Spiral Wound Gasket, Class 150, 
316L/Flexicarb , 316L SS Outer Ring, or Equal

Dimension: ASME B16.20

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Belleville Disc Springs

Torque: See Appendix D
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ETF PIPE CLASS 166H (System 60I)
150 LB. Inconel Alloy 625 Piping (ASME B31.3)

1. SERVICE
ETF Piping used in radioactive or hazardous service: Evaporator Concentrate.

2. GENERAL

! All flanges shall be 150 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

! Piping system butt welds shall be made using consumable inserts or open butt weld techniques.  Backing 
rings are not permitted.

3. MAXIMUM OPERATING CONDITIONS

Temperature (oF): 300 200 100

Pressure (PSIG): 230 260 290

4. PIPE CLASS SPECIFICATION

Pipe All Sizes

Construction: Seamless

Material: ASTM B444, Alloy 625

Schedule: 40S

All Fittings All Sizes

Type: Seamless BW Ends

Material: ASTM B366 WPNCMCS (UNS N06625)

Schedule: 40S

Dimension: ASME B16.9

Branch 
Connections All Sizes

Instrument, Vent, 
Drain, and 

Branch (Except 
for Thermowells):

Use Tees for Connections of Equal Size or Up to Two Sizes Smaller,  
Otherwise Use Weldolets  

Thermowells: Use ¾” or 1” 3000 LB. Threadolet  

Dimension: ASME B16.9 for Tees, MSS SP-97 for O-LETS

Pipe Runs All Sizes

Type: Butt Weld

Plugs All Sizes

Type: Use Butt Welded Caps
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ETF PIPE CLASS 166H (System 60I) - Continued
150 LB. Inconel Alloy 625 Piping (ASME B31.3)

Unions All Sizes

Type: Use Flanges

Flanges All Sizes

Type: Welding Neck

Material: ASTM B446

Dimension: ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Type: Flexitallic Style “LS” Spiral Wound Gasket, Class 150, Inconel
625/Flexicarb , 304 SS Outer Ring, or Equal

Dimension: ASME B16.20

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Belleville Disc Springs

Torque: See Appendix D
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ETF PIPE CLASS 301
300 LB. Carbon Steel Lines (ASME B31.3)

1. SERVICE
ETF Piping used in clean service: Steam, etc.

2. GENERAL

! All flanges shall be 300 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

3. MAXIMUM OPERATING CONDITIONS

Temperature (oF): 400 300 200 100

Pressure (PSIG): 665 680 700 720

4. PIPE CLASS SPECIFICATION

Pipe 2” and Smaller 2-1/2” Thru 12”

Construction: Seamless

Material: ASTM A106, Grade B

Schedule: Extra Strong Standard

All Fittings 2” and Smaller 2-1/2” Thru 12”

Type: Forged Steel, Socket Weld Seamless, Butt Welded

Material: ASTM A105 ASTM A234 WPB

Weight: 3000 LB. Standard

Dimension: ASME B16.11 ASME B16.9

Branch 
Connections 2” and Smaller 2-1/2” and Larger Run Sizes

Instrument, Vent, 
Drain, and 

Branch (Except 
for Thermowells):

Tees

Use Tees for Connections of Equal 
Size or Up to Two Sizes Smaller,  

Otherwise Use Sockolets or 
Weldolets as Applicable

Thermowells: Use ¾” or 1” 3000 LB. Threadolet

Dimension: ASME B16.9 or B16.11 for TEE’S, MSS SP-97 for O-LETS

Pipe Runs 2” and Smaller 2-1/2” and Larger

Type: Coupling, Socket Weld, 3000 LB Butt Weld

Plugs 2” and Smaller 2-1/2” and Larger

Type: Use Butt Welded Caps
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ETF PIPE CLASS 301 - Continued
300 LB. Carbon Steel Lines (ASME B31.3)

Unions 2” and Smaller 2-1/2” and Larger

Type: Forged Steel Socket Weld

Use Flanges
Weight: 3000 LB.

Seat: Integral

Construction: Gr. Jt.

Flanges 2” and Smaller 2-1/2” and Larger

Type: Socket Weld or Slip On Welding Neck

Material: ASTM A105

Dimension ASME B16.5

ASME Rating: 300 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Type: Flexitallic Style “LS” Spiral Wound Gasket, Class 300, 
304/Flexicarb , 304 SS Outer Ring, or Equal

Dimension: ASME B16.20

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Belleville Disc Springs

Torque: See Appendix D

HNF-27957 Rev.04 5/4/2020 - 8:42 AM 37 of 107



HNF-27957 Rev. 4

Page A30

ETF PIPE CLASS 302
ETF PIPE CLASS 302V (System 60F)
300 LB. Type 304 Stainless Steel Lines (ASME B31.3)

1. SERVICE
ETF Piping used in radioactive or hazardous service: RO, etc.

2. GENERAL

! All flanges shall be 300 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

! Piping system butt welds shall be made using consumable inserts or open butt weld techniques.  Backing 
rings are not permitted.

! Where shown on drawings, pipe bends of specified radius shall be used in lieu of elbow fittings.

! The original vendor specifications denoted on P&ID’s as pipe class 302V are included for information in 
Appendix B.

3. MAXIMUM OPERATING CONDITIONS

Temperature (oF): 300 200 100

Pressure (PSIG): 495 550 615

4. PIPE CLASS SPECIFICATION

Pipe 6” and Smaller

Construction: Seamless

Material: ASTM A312 TP 304

Schedule: 40S

All Fittings 6” and Smaller

Type: Seamless Butt Weld Ends

Material: ASTM A403 WP304

Rating: 40S

Dimension: ASME B16.9

Branch 
Connections 2” and Smaller 2-1/2” and Larger Run Sizes

Instrument, Vent,
Drain, and 

Branch (Except 
for Thermowells):

Tees

Use Tees for Connections of Equal 
Size or Up to Two Sizes Smaller,  

Otherwise Use Sockolets or 
Weldolets as Applicable

Thermowells: Use ¾” or 1” 3000 LB. Threadolet  

Dimension: ASME B16.9 for Tees, MSS SP-97 for O-LETS
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ETF PIPE CLASS 302
ETF PIPE CLASS 302V (System 60F) - Continued 
300 LB. Type 304 Stainless Steel Lines (ASME B31.3)

Pipe Runs All Sizes

Type: Butt Weld

Plugs All Sizes

Type: Use Butt Welded Caps

Unions All Sizes

Type: Use Flanges

Flanges All Sizes

Type: Welding Neck

Material: ASTM A182 F304

Dimension: ASME B16.5

ASME Rating: 300 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Type: Flexitallic Style “LS” Spiral Wound Gasket, Class 300, 
304/Flexicarb , 304 SS Outer Ring, or Equal

Dimension: 300 LB. ASME B16.5

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Belleville Disc Springs

Torque: See Appendix D
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ETF PIPE CLASS CS (System 60I)
150 LB. Carbon Steel Lines (ASME B31.1)

1. SERVICE
ETF Piping used in clean service on Evaporator System: Aux Steam, Cooling Water, Drain, Service Water, Boiler 
Drain, etc.

2. GENERAL

! All flanges shall be 150 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

! Backing rings or consumable ring inserts shall not be used.

! Reference V-135A-004-103

3. MAXIMUM OPERATING CONDITIONS(1)

Temperature (oF): 400 300 200 100

Pressure (PSIG): 180 210 240 275

4. PIPE CLASS SPECIFICATION

Pipe 2” and Smaller 2-1/2” Thru 10”

Construction: Seamless Seamless or Welded

Material: ASTM A106, Grade B ASTM A53, Grade B

Schedule: 80 40

All Fittings 2” and Smaller 2-1/2” Thru 10”

Type: Forged Steel, Socket Weld Ends Seamless or Welded, Socket Weld 
Ends

Material: ASTM A105 or A181 ASTM A234 WPB

Weight: 3000 LB. 40

Dimension: ASME B16.11 ASME B16.9

Branch 
Connections 2” and Smaller 2-1/2” and Larger Run Sizes

Type: Tees, Socket Weld, Use Insert 
For Reducing

Branch 2” And Smaller Use Sockolet.  
Branch 2-1/2” And Larger Use 
Weldolet™, Tee, Or Stub-End. 

Sockolet™ And Weldolets™ To Be 
ASTM A105, Grade II, Same Schedule 

As Branch Pipe

Dimension: ASME B16.9 Or B16.11 For Tees, MSS SP-97 For O-LETS. Sockolets And 
Weldolets To Be ASTM A105, Grade II, Same Schedule As Branch Pipe

Pipe Runs 2” and Smaller 2-1/2” and Larger

Type: Coupling, Socket Weld, 3000 LB. Butt Weld
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ETF PIPE CLASS CS (System 60I) - Continued
150 LB. Carbon Steel Lines (ASME B31.1)

Plugs 2” and Smaller 2-1/2” and Larger

Type: Use Butt Welded Caps

Unions 2” and Smaller 2-1/2” and Larger

Type: Butt Weld, Same Schedule as 
Pipe.

Use FlangesWeight: 3000 LB.

Seat: Metal to Metal

Material: ASTM A105 or A181, Grade II

Flanges 2” and Smaller 2-1/2” and Larger

Type: Welding Neck Slip On

Material: ASTM A105 or A181 Grade I

Dimension: ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Service: Steam, Condensate, and Oil 
Service to 360 oF All Other Services

Type:

Flat Ring, 1/16” Thick Nitrile 
Bonded, Fiber Reinforced, 

Asbestos Free, Klingersil® C-
4400, or Equal.

Flat Ring (Full Face Gaskets for Flat 
Faced Flanges), 1/8” Thick 

Nordel (EPDM), 60 SA Durometer on 
Shore A Scale

Dimension: ASME B16.21

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, Gr. 
2H Heavy Hex Nuts

Washer: Split Ring Lock Washer

Torque: For EPDM Gaskets, See Appendix D
For Klingersil® refer to Klinger’s recommendation

(1) Maximum operating conditions are based on similar material from Adtechs’ piping 
specification S-136H-001.
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ETF PIPE CLASS SS1 (System 60I)
150 LB. 316L Stainless Steel Lines (ASME B31.3)

1. SERVICE
ETF Piping used on evaporator system skid: Steam Condensate, Drain, Evaporator Product, Evaporator Vapor, 
Evaporator Feed, Seal Water, Service Water, Vent, etc.

2. GENERAL

! All flanges shall be 150 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

! Backing rings or consumable ring inserts shall not be used.

! Reference V-135A-004-103

3. MAXIMUM OPERATING CONDITIONS (1)

Temperature (oF): 300 200 100

Pressure (PSIG): 210 240 275

4. PIPE CLASS SPECIFICATION

Pipe 2” and Smaller 2-1/2” and Larger

Construction: Seamless or Welded

Material: ASTM A312  TP316L

Schedule: 40S 10S

All Fittings 2” and Smaller 2-1/2” and Larger

Type: Wrought, Butt Weld Ends Seamless or Welded, Butt Weld 
Ends

Material: ASTM A403 WP316L

Weight: 40S 10S

Dimension: ASME B16.9
Branch 
Connections All Sizes

Type: Weldolet , Tee, or Stub-End

Dimension: ASME B16.9 for TEE’S, MSS SP-97 for O-LETS.  Weldolets to be 
ASTM A182 F316L, Same Schedule as Branch Pipe

Pipe Runs All Sizes

Type: Butt Weld
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ETF PIPE CLASS SS1 (System 60I) - Continued
150 LB. 316L Stainless Steel Lines (ASME B31.3)

Plugs All Sizes

Type: Use Butt Welded Caps

Unions All Sizes

Type: Use Flanges

Flanges All Sizes

Type: Welding Neck

Material: ASTM A182 F316L

Dimension: ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Service: Steam, Condensate, and Oil 
Service to 360 oF All other Services

Type:

Flat Ring, 1/16” Thick Nitrile 
Bonded, Fiber Reinforced, 

Asbestos Free, Klingersil® C-4400,
or Equal.

Full Face Gaskets for Flat Faced 
Flanges

Flexitallic Style “LS” Spiral 
Wound Gasket, Class 150, 

316L/Flexicarb , 304 SS Outer 
Ring, or Equal

Full Face Gaskets for Flat Faced 
Flanges, 1/8” Thick Nordel
(EPDM), 60 SA Durometer 

Hardness

Dimension: ASME B16.20 for Metallic, ASME B16.21 for Non-metallic

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Split Ring Lock Washer

Torque: See Appendix D

(1) Maximum operating conditions are based on similar material from Adtechs’ piping specification S-136H-001.
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ETF PIPE CLASS SS3 (System 60I)
150 LB. Inconel Alloy 625 Piping (ASME B31.3)

1. SERVICE
ETF Piping used in radioactive and hazardous services on Evaporator skid: Evaporator Concentrate, Evaporator 
Recirculation, Evaporator Feed, etc.

2. GENERAL

! All flanges shall be 150 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

! Backing rings or consumable ring inserts shall not be used.

! Reference V-135A-004-103

3. MAXIMUM OPERATING CONDITIONS (1)

Temperature (oF): 300 200 100

Pressure (PSIG): 230 260 290

4. PIPE CLASS SPECIFICATION

Pipe 2” and Smaller 2-1/2” to 4” 6” and Larger

Type: Seamless Welded

Material: ASTM B444, Alloy 625 ASTM B443, Alloy 
625

Schedule: 40S 10S

All Fittings 2” and Smaller 2-1/2” and Larger

Type: Butt Weld

Material: ASTM B366, Wrought Alloy 625

Schedule: 40S 10S

Dimension: ASME B16.9
Branch 
Connections 2” and Smaller 2-1/2” and Larger

Type: Butt Weld Tee or Reducer

Schedule: 40S 10S

Pipe Runs All Sizes

Type: Butt Weld
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ETF PIPE CLASS SS3 (System 60I) - Continued
150 LB. Inconel Alloy 625 Piping (ASME B31.3)

Plugs All Sizes

Type: Use Butt Welded Caps

Unions All Sizes

Type: Use Flanges

Flanges All Sizes

Type: Welding Neck

Material: ASTM B366, Alloy 625

Dimension: ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Type:

Flexitallic Style “LS” Spiral Wound gasket, Class 150, Inconel
625/Flexicarb , 304 SS Outer Ring, or Equal

or
Full Face Gasket for Flat Face Flanges, 1/8” Nordel (EPDM), 60 SA 

Durometer For Hardness

Dimension: ASME B16.20 for Metallic, ASME B16.21 for Non-metallic

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Split Ring Lock Washer

Torque: See Appendix D

(1) Maximum operating conditions are based on similar material from Adtechs’ piping specification S-136H-001.
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ETF PIPE CLASS SS4 (System 60I and System 65C)
150 LB. Hastelloy C-276 Piping (ASME B31.3)

1. SERVICE
ETF Piping used on evaporator vapor from Vapor Body to De-Entrainment Separator, and in sulfuric acid service.

2. GENERAL

! All flanges shall be 150 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

! Backing rings or consumable ring inserts shall not be used.

! Use only Hastelloy C-276 welding electrode for welded joints under this specification.

! Content of carbon shall be limited to 0.01% and silicon to 0.03%.

! Reference V-135A-004-103 for Evaporator Distillate service.

3. MAXIMUM OPERATING CONDITIONS

Service Evaporator Distillate (1) Sulfuric Acid (2)

Temperature (oF) 300 200 100 176 100

Pressure (PSIG) 210 240 275 255 275

4. PIPE CLASS SPECIFICATION

Pipe 2” and Smaller 2-1/2” to 4” 6” and Larger

Type: Seamless (3) Welded

Material: ASTM B622, Hastelloy C-276 (UNS 
N10276)

ASTM SB619, 
Hastelloy C-276

(UNS N10276)
Schedule: 40S 10S

All Fittings 2” and Smaller 2-1/2” and Larger

Type: Butt Weld

Material: ASTM B366, Hastelloy C-276 (UNS N10276)

Schedule: 40S 10S

Dimension: ASME B16.9

Branch Connections 2” and Smaller 2-1/2” and Larger

Type: Butt Weld Tee or Reducer

Schedule: 40S 10S

Pipe Runs All Sizes

Type: Butt Weld
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ETF PIPE CLASS SS4 (System 60I and System 65C) - Continued
150 LB. Hastelloy C-276 Piping (ASME B31.3)

Plugs All Sizes

Type: Use Butt Welded Caps

Unions All Sizes

Type: Use Flanges

Flanges All Sizes

Type: Welding Neck

Material: ASTM B574, B575, B564

Dimension: ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Service: Evaporator Distillate Sulfuric Acid

Type:

Flexitallic Style “LS” Spiral 
Wound Gasket, Class 150,

Hastelloy C-276 or Inconel
625 Winding, Flexicarb , 304 SS 

Outer Ring, or Equal

Flexitallic Style “LS” Spiral 
Wound Gasket, Class 150,

Hastelloy C-276/Flexicarb , 
304 SS Outer Ring, or Equal.

or
Full Face Gasket for Flat Face 

Flange, Garlock Stress Saver 
XP gasket, Viton , or Equal.

Dimension: ASME B16.20 for Metallic, ASME B16.21 for Non-metallic

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Split Ring Lock Washer or Belleville Disc Springs

Torque: See Appendix D

(1) Maximum operating conditions are based on similar material from Adtechs’ piping specification S-136H-001.
(2) Temperature limit due to material corrosion rate in sulfuric acid 
(3) Seamless is preferred, however, welded (ASTM B619) is acceptable.
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ETF PIPE CLASS SS6 (System 60I)
150 LB. 304L Stainless Steel Pipeline (ASME B31.3)

1. SERVICE
ETF Piping used on Evaporator distillate piping.

2. GENERAL

! All flanges shall be 150 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

! Backing rings or consumable ring inserts shall not be used

! Reference: V-135A-004-103

3. MAXIMUM OPERATING CONDITIONS (1)

Temperature (oF): 300 200 100

Pressure (PSIG): 205 235 275

4. PIPE CLASS SPECIFICATION

Pipe 2” and Smaller 2-1/2” and Larger

Construction: Seamless or Welded

Material: ASTM A312  TP304L

Schedule: 40S 10S

All Fittings 2” and Smaller 2-1/2” and Larger

Type: Wrought, Butt Weld Ends Seamless or Welded, Butt Weld 
Ends

Material: ASTM A403 WP304L

Weight: 40S 10S

Dimension: ASME B16.9

Branch 
Connections All Sizes

Type: Weldolet , Tee, or Stub-End

Dimension: ASME B16.9 for Tees, MSS SP-97 for O-LETS.  Weldolets to be 
ASTM A182 F304L, Same Schedule As Branch Pipe

Pipe Runs All Sizes
Type: Butt Weld

Plugs All Sizes

Type: Use Butt Welded Caps

Unions All Sizes

Type: Use Flanges
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ETF PIPE CLASS SS6 (System 60I) - Continued
150 LB. 304L Stainless Steel Pipeline (ASME B31.3)

Flanges All Sizes

Type: Welding Neck

Material: ASTM A182 F304L

Dimension ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Service: Steam, Condensate, and Oil 
Service to 360 oF All other Services

Type:

Flat Ring, 1/16” Thick Nitrile 
Bonded, Fiber Reinforced, 

Asbestos Free, Klingersil® C-
4400, or Equal.

Full Face Gaskets for Flat Faced 
Flanges

Flat Ring, 1/8” Thick Nordel
(EPDM), 60 Durometer Hardness

Full Face Gaskets for Flat Faced 
Flanges

Dimension: ASME B16.21

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Split Ring Lock Washer

Torque: For EPDM Gasket, See Appendix D
For Klingersil®, refer to Kinger’s recommendation

(1) Maximum operating conditions are based on similar material from Adtechs’ piping specification S-136H-001.
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ETF PIPE CLASS SS7 (System 60I)
150 LB. 304L Stainless Steel Pipeline (ASME B31.3)

1. SERVICE
ETF Piping used in clean service on Evaporator Skid Instrument air lines.

2. GENERAL

! All flanges shall be 150 LB. raised-faced unless noted otherwise.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless noted otherwise.

! Backing rings or consumable ring inserts shall not be used.

! Reference V-135A-004-103

3. MAXIMUM OPERATING CONDITIONS (1)

Temperature (oF): 300 200 100

Pressure (PSIG): 205 235 275

4. PIPE CLASS SPECIFICATION

Pipe 2” and Smaller 2-1/2” and Larger

Construction: Seamless or Welded

Material: ASTM A312  TP304L

Schedule: 40S 10S

All Fittings 2” and Smaller 2-1/2” and Larger

Type: 3000 LB. Socket Weld Seamless or Welded, Butt Weld 
Ends

Material: ASTM A182 WP304L ASTM A403 WP304L

Weight: 40S 10S

Dimension: ASME B16.11 ASME 16.9

Branch 
Connections 2” and Smaller 2-1/2” and Larger

Type: 3000 LB., Socket Weld Tee

Use Tees for Connections of 
Equal Size or Up to Two Sizes 

Smaller,  Otherwise Use 
Sockolets or Weldolets as 

Applicable

Dimension:
ASME B16.9 or B16.11 for Tees, MSS SP-97 for O-LETS.  

Weldolets to be ASTM A182 F304L, Same Schedule as Branch 
Pipe.

Pipe Runs All Sizes

Type: Butt Weld
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ETF PIPE CLASS SS7 (System 60I) - Continued
150 LB. 304L Stainless Steel Pipeline (ASME B31.3)

Plugs All Sizes

Type: Use Butt Welded Caps

Unions 2” and Smaller 2-1/2” and Larger

Type:

3000 LB., Forged Stainless Steel, 
ASTM A182 F304 L, SS Seats, 

Socket Weld, Same Schedule as 
Pipe

Use Flanges

Flanges 2” and Smaller 2-1/2” and Larger

Type: Socket Weld Welding Neck

Material: ASTM A182 F304L

Dimension: ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Service: Steam, Condensate, and Oil 
Service to 360 oF All Other Services

Type:

Flat Ring, 1/16” Thick Nitrile 
Bonded, Fiber Reinforced, 

Asbestos Free, Klingersil® C-4400, 
or Equal.

Full Face Gaskets for Flat Faced 
Flanges

Flat Ring, 1/8” Thick Nordel
(EPDM), 60 Durometer Hardness

Full Face Gaskets for Flat Faced 
Flanges

Dimension: ASME B16.21

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Split Ring Lock Washer

Torque: For EPDM Gasket, See Appendix D
For Klingersil®, refer to Kinger’s recommendation

(1) Maximum operating conditions are based on similar material from Adtechs’ piping specification S-136H-001.
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LOAD-IN PIPE CLASS M-5 (System 59A)
150 LB. Carbon Steel Lines (ASME B31.3)

1. SERVICE
Piping used at the Load-In facility on Safety Shower.

2. GENERAL

! Reference W-291H-C2 M-5 piping specification (included in Appendix B).

3. MAXIMUM OPERATING CONDITIONS (1)

Temperature (oF): 100

Pressure (PSIG): 165

4. PIPE CLASS SPECIFICATION

Pipe 1-1/2 ” and Smaller

Construction: Seamless or Welded

Material: ASTM A106 Grade B or ASTM A53, Type E or S, Grade B

Schedule: 40

All Fittings 1-1/2” and Smaller

Type: Threaded (Close nipples not permitted)

Material: ASTM A47 Grade 32510 or, ASTM A197

Weight: 150 LB.

Dimension: ASME B16.3

Branch 
Connections 1-1/2” and Smaller

Type: Threaded

Dimension: ASME B16.3

Plugs 1-1/2” and Smaller

Type: Use Threaded Caps

Unions 1-1/2” and Smaller

Type:

150 LB, Malleable Iron, Threaded,
ASTM A47 Grade 32510

or, ASTM A197,
Bronze to Iron Seat - Same Schedule as Pipe – No Buried Unions

(1) Maximum operating conditions are based on ICF Kaiser Specification W-291H-C-2.
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LERF PIPE CLASS M-7 (System 60M)
150 LB. Carbon Steel Pipeline (ASME B31.3)

1. SERVICE
Instrument Air (IA) used at the Liquid Effluent Retention Facility (LERF)

2. GENERAL

! Reference W-105-C3, Rev. 1 M-7 piping specification (included in Appendix B).

3. MAXIMUM OPERATING CONDITIONS

Temperature (oF): 100

Pressure (PSIG): 100

4. PIPE CLASS SPECIFICATION

Pipe 1-1/2” and Smaller

Construction: Seamless or Welded

Material: Carbon Steel, ASTM A53, Type E or S, Grade B O
ASTM A106, Grade B

Schedule: 40

All Fittings 1-1/2” and Smaller

Type: Threaded, ANSI B16.3

Material: Class 150 Malleable Iron, ASTM A47 Or ASTM A197

Rating: Class 150

Dimension: ANSI B16.3
Branch 
Connections 1-1/2” and Smaller

Instrument, Vent, 
Drain, and 

Branch:
Threaded Tees

Pipe Runs 1-1/2” and Smaller

Type: Coupling, Threaded

Plugs 1-1/2” and Smaller

Type: Malleable Iron, ASME B16.14

Unions 1-1/2” and Smaller

Type:

Class 150 Malleable Iron, ASTM A47
Or

ASTM A197, Threaded In Accordance With ANSI B16.3, Bronze to Iron 
Seat.
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LOAD-IN PIPE CLASS M-9 (System 59A)
150 LB. 304L Stainless Steel Pipeline (ASME B31.3)

1. SERVICE
Piping used at the Load-In Facility Feed/Receive Lines

2. GENERAL

! All flanges shall be 150 LB. raised-faced unless otherwise specified in design.

! Mating flanges against cast iron, ductile iron or nonmetallic valves, equipment or piping shall be flat-faced 
unless otherwise specified in design.

! Backing rings or consumable ring inserts shall not be used.

! Reference W-291H-C2 M-9 and HNF-39966 M-9 piping specification (both included in Appendix B).

3. MAXIMUM OPERATING CONDITIONS (1)

Temperature (oF): 150

Pressure (PSIG): 100

4. PIPE CLASS SPECIFICATION

Pipe 1-1/2” through 10”

Construction: Seamless

Material: ASTM A312  TP304L

Schedule: 40S

All Fittings 1-1/2” through 10”

Type: Seamless Butt Weld Ends

Material: ASTM A403 WP304L

Weight: Wall Thickness to Match Pipe

Dimension: ASME B16.9
Branch 
Connections 1-1/2” thru 2” 2-1/2” and Larger

Type: Tee

Use Tees for Connections of 
Equal Size or Up to Two Sizes 

Smaller,  Otherwise Use 3000 lb 
Weldolets as Applicable

Dimension: ASME B16.9 for Tees, MSS SP-97 for O-LETS
ASTM A182 F304L for Weldolet , Same Schedule as Branch Pipe.

Pipe Runs All Sizes

Type: Butt Weld

HNF-27957 Rev.04 5/4/2020 - 8:42 AM 54 of 107



HNF-27957 Rev. 4

Page A47

LOAD-IN PIPE CLASS M-9 (System 59A) - Continued
150 LB. 304L Stainless Steel Pipeline (ASME B31.3)

Plugs All Sizes

Type: Use Butt Welded Caps

Unions All Sizes 2-1/2” and Larger

Type: Use Flanges

Flanges All Sizes 2-1/2” and Larger

Type: Butt Weld Welding Neck

Material: ASTM A182 F304L

Dimension: ASME B16.5

ASME Rating: 150 LB. Raised Face (RF)

Bored To: To Match Pipe

Gaskets All Sizes

Type:

Flexitallic Style “LS” Spiral Wound Gasket, Class 150, 
304/Flexicarb , 304 SS Outer Ring, Or Equal

or
Full Face Gaskets For Flat Faced Flanges, 1/8” thick NordelTM (EPDM), 

60 Durometer Hardness

Bolting All Sizes

Type: Stud Bolt With Two Nuts

Stud: Continuously Threaded ASTM A193, Gr. B7 Steel, ASME B1.1

Nut: Hexagon Semi-finished “Heavy Series”, ASME B18.2.2, ASTM A194, 
Gr. 2H Heavy Hex Nuts

Washer: Split Ring Lock Washer

Torque: See Appendix D

(1) Maximum operating conditions are based on ICF Kaiser Specification W-291H-C-2.
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LERF PIPE CLASS M-9 (System 60M)
150 LB. 304L Stainless Steel Pipeline (ASME B31.3)

1. SERVICE
Process piping used at the Liquid Effluent Retention Facility (LERF), including the following services:

LCH (Leachate)
VE (Vent)
PC (Process)

EHTR (Encasement Hydro 
Test Riser)

DR (Drain)
HTR (Hydro Test Riser)

2. GENERAL

! Reference W-105-C3, Rev. 1 M-9 piping specification (included in Appendix B).

3. MAXIMUM OPERATING CONDITIONS

Service LCH VE/PC/HTR EHTR/DR

Temperature (oF): 100 120 120

Pressure (PSIG): 60 100 60

4. PIPE CLASS SPECIFICATION

Pipe ½”, 1” (LCH only) ¼”, ¾” Thru 8” (All 
Other Services)

10” (Atmospheric 
Process)

Construction: Welded Or Seamless

Material: Stainless Steel, ASTM A312, Grade TP 304L

Schedule: 80S 40S 10S

All Fittings ½”, 1” (LCH only) ¼” Thru 1-½” 2” Thru 8”

Type: Class 3000 threaded Socket Welded Butt Welded

Material: ASTM A182 GR F 304 ASTM A182 GR F 
304L ASTM A403 WP 304L

Weight: 3000 Lb. 3000 Lb. Wall Thickness To 
Match Pipe

Dimension: ASME B16.11 ANSI B16.11 
Pressure Class 3000 ANSI B16.9

HNF-27957 Rev.04 5/4/2020 - 8:42 AM 56 of 107



HNF-27957 Rev. 4

Page A49

LERF PIPE CLASS M-9 (System 60M) – Continued
150 LB. 304L Stainless Steel Pipeline (ASME B31.3)

Branch 
Connections ½”, 1” (Lch Only) ¼”, ¾” Thru 10” (All Other Services)

Instrument, Vent, 
Drain, And 

Branch (Except 
For 

Thermowells):

3000 LB. Threaded 
Tee

Use Socket Welded Tees For Pipe Sizes 2” 
And Less. For Larger Pipe Sizes, Use Butt-

Welded Tees For Connections Of Equal Size 
Up To Two Sizes Smaller. Otherwise, Use 
Sockoletstm Or Weldoletstm As Applicable.

Dimension: ASME B16.9 Or B16.11 For Tees, MSS SP-97 For O-Lets. Weldoletstm

To Be ASTM A182 F304L, Same Schedule As Pipe.

Pipe Runs ½”, 1” (Lch Only) ¼” Thru 1-½” 2” Thru 10”

Type: Screwed Couplings Socket Couplings Butt Weld

Unions ½”, 1” (LCH Only) ¼”, ¾” Thru 10” (All Other Services)

Type: Class 3000 Threaded, 
304 Stainless Steel None

Flanges ½” To 3” 4” to 10”

Type: Flat Face Socket Welding Or Slip-
On, Flat Face Blind Flange

Raised Face Weld Neck, Raised 
Face Blind Flange

Material: Class 150 Forged Stainless Steel, ASTM A182, Grade F 304L

Dimension: ASME B16.5

ASME Rating: 150 Lb

Bored To: Match Pipe

Gaskets All Sizes

Type:

3/16” Full Face EPDM With Hardness Of 50-70 Durometer On Shore A 
Scale.

Full Face for Flat Face Flanges, Flat Ring for Raised Face Flanges
Dimension: ASME B16.21

Bolting All Sizes

Type: Continuously Threaded Stud Bolt With Two Nuts.

Stud: Stainless Steel, ASTM A193, Grade B8

Nut: Heavy Hex, ASTM A194, Grade 8F

Washer: 18/8 Stainless Steel, ANSI B18.22.1 for Narrow Type A

Torque: See Appendix D

HNF-27957 Rev.04 5/4/2020 - 8:42 AM 57 of 107



HNF-27957 Rev. 4

Page A50

LERF PIPE CLASS M-17 (SYSTEM 60M)
150 LB. Reinforced Thermosetting Resin Pipe (RTRP), GREATER THAN 1 INCH (ASME 
B31.3)

1. SERVICE
Process piping (greater than 1 inch) used at the Liquid Effluent Retention Facility (LERF) where 
double containment may be utilized. Services include:

LCH (Leachate)
ENC (Encasement)
VE (Vent)

PC (Process)
DR (Drain)

This specification does not apply to WTP transfer system.  See M-17 (SYSTEM 80W) section 
for WTP transfer piping specification.

2. GENERAL

! Double containment piping is utilized where no secondary containment (such as catch 
basin) is provided.

! Carrier and containment pipe is Smith Fibercast™ Dualcast® double containment piping 
system utilizing Centricast® RB-1520 piping.

! Reference W-105-C3, Rev. 1 M-17 piping specification (included in Appendix B) and 
Centricast® RB-1520 manufacturer specification.

3. MAXIMUM OPERATING CONDITIONS

Service LCH ENC/VE/DR PC

Temperature (oF): 100 120 120

Carrier pipe pressure (PSIG): 60 60 100

Containment pipe pressure 
(PSIG)*: 12 12 12

*External pressure rating for largest carrier pipe size (8”).  Allowable external pressure is 
greater for smaller carrier pipe diameters.  Refer to vendor specification for pressure rating.

4. PIPE CLASS SPECIFICATION

Pipe 1-1/2” Thru 8” Carrier Pipe
4” Thru 12” Containment Pipe

Construction: Centrifugally Cast, Fiberglass-reinforced Thermosetting Resin Pipe (RTRP).

Material: ASTM D2997 Classification RTRP Type II, Grade 1, Class C
Minimum 

Reinforced 
Wall 

Thickness:

1 ½” 2” - 4” 6” 8” 10” 12”

.120” .100” .120” .140” .160” .180”

Minimum 
ASTM D2997 
Designation 

Codes:

1 ½” - 4” 6” 8” 10” – 12”

RTRP-21CW-4556
RTRP-
21CW-
4555

RTRP-
21CW-
4554

RTRP-21CW-4553
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LERF PIPE CLASS M-17 (60M) – Continued
150 LB. Reinforced Thermosetting Resin Pipe (RTRP), GREATER THAN 1 INCH
(ASME B31.3)

Flanges All Sizes

Type: Flat Face Socket Weld and Blind Flange 

Material: Fiberglass-reinforced Thermosetting Resin With Pressure Rating Equal Or 
Greater To Piping Material.

Dimension ANSI B16.5

ASME Rating: Class 150

Notes:
Flanges Shall Be From Same Manufacturer As Pipe.  When Mating With 

Raised Face Flanges, Use Hard Ring Spacer Between Gasket And Raised 
Faced Flange To Form Full Flat Face.

Gaskets All Sizes

Type: 3/16” Thick Full Face EPDM Sheet With Hardness of 50-70 Durometer on 
Shore A Scale.

Dimension: ASME B16.21

Bolting All Sizes

Type: Bolts or Studs

Stud: Alloy Steel, ASTM A193, Grade B8

Nut: Heavy Hex, ASTM A194, Grade 8F

Washer: 18/8 Stainless Steel, ANSI B18.22.1 for Narrow Type A

Torque: 35 FT-LBs Maximum On Lubricated Bolt Threads
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LERF PIPE CLASS M-17 (SYSTEM 80W)  
150 LB. Reinforced Thermosetting Resin Pipe (RTRP) (ASME B31.3)

1. SERVICE
Piping for transferring WTP radioactive/dangerous effluent to LERF.  Services include:

Primary transfer line:
! Carrier Pipe (4”, DN100)
! Encasement (8”, DN200)

Contingency transfer line:
! Carrier Pipe (3”, DN80)
! Encasement (6”, DN150)

Encasement vent and drain
Rupture disc drain

2. GENERAL

! Double containment piping is utilized where no secondary containment (such as catch 
basin) is provided.

! Carrier and containment pipe is Ameron Bondstrand®  Series 4000.

! Reference W-519-P1, Rev. 1 M-17 piping specification (included in Appendix B) and 
Ameron Bondstrand® manufacturer specification.

3. MAXIMUM OPERATING CONDITIONS

Pipe 3” And 4” 6” And 8” 1” And 2” 
(Vent & Drain)

Temperature (°F): 120 120 120

Max. Pressure (PSIG): 150 10 0
Containment Pipe Pressure

(PSIG)*: 77 77 77

*External pressure rating for largest carrier pipe size (4”).  Allowable external pressure is 
greater for smaller carrier pipe diameters.  Refer to vendor specification for pressure rating.

4. PIPE CLASS SPECIFICATION

Pipe

Construction: Filament Wound Fiberglass-Reinforced Thermosetting Resin Pressure Pipe

Material: ASTM D 2996, Type I, Grade I, Class F (RTRP-11FE)

Wall Thickness:
1” 2” and 3” 4” and 6” 8”

0.14” 0.157” 0.203” 0.226”

ASTM D2996 
Designation 

Codes:

2” – 6” 8”

RTRP 11FE-1112 RTRP 11FE-
1113
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LERF PIPE CLASS M-17 (SYSTEM 80W) - Continued
150 LB. Reinforced Thermosetting Resin Pipe (RTRP) (ASME B31.3)

All Fittings All Sizes

Type: Filament Wound with Integral Socket.  Inner and Outer Carrier/Containment 
Fittings as a Single Unit When Double Containment is Required

Material: Same As Pipe

Rating: Same Working Pressure As Pipe

Dimension: Non-Standardized

Flanges All Sizes

Type: Flat Face, Filament Wound With Integral Sockets

Material: Fiberglass-Reinforced Thermosetting Resin With Pressure Rating Equal Or 
Greater To Piping Material

Dimension: ASME B16.5

ASME Rating: 150 Lb

Note: Flanges Shall Be From Same Manufacturer And Resin System As Pipe

Gaskets All Sizes

Type: EPDM With A Hardness Of 50-70 Durometer On The Shore “A” Scale

Dimension: ASME B16.21

Bolting All Sizes

Type: Bolts Or Studs

Stud: Alloy Steel, ASTM A 193, Grade B8

Nut: Heavy Hex, ASTM A 194, Grade 8f

Washer: SAE Standard Stainless Steel, ANSI B18.22.1

Torque: See Appendix D
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LERF PIPE CLASS M-34 (System 60M)
150 LB. Reinforced Thermosetting Resin Pipe (RTRP),1 INCH (ASME B31.3)

1. SERVICE
One inch process piping used at Liquid Effluent Retention Facility (LERF) where double 
containment may be utilized, including the following services:

LCH (leachate)
VE (vent)
DR (Drain)

2. GENERAL

! Double containment piping is utilized where no other secondary containment (such as 
catch basin) is provided.

! Carrier and containment pipe is Smith Fibercast™ Dualcast® double containment piping 
system utilizing Centricast Plus® RB-2530 piping.

! Reference W-105-C3, Rev. 1 M-34 piping specification (included in Appendix B) and
Centricast Plus® RB-2530 manufacturer specification.

3. MAXIMUM OPERATING CONDITIONS

Service LCH VE DR

Temperature (oF): 100 120 120

Pressure (PSIG): 60 60 60

4. PIPE CLASS SPECIFICATION

Pipe 1”

Construction: Centrifugally Cast, Fiberglass-Reinforced Thermosetting Resin Pipe 
(RTRP).

Material: ASTM D2997 Classification Type II, Grade 1, Class C
Minimum 

Reinforced Wall 
Thickness:

0.09”

Minimum ASTM
D2997 

Designation 
Codes:

RTRP-21CW-4356

All Fittings 1”

Type:
Standard Fibercast™ Fittings Where Containment Is Not Required. 

Fibercast™ Dualcast® Double Containment Fittings Where Containment 
Is Required.

Material: Same As Pipe

Rating: Same Working Pressure Rating As Pipe

Dimension: Non-Standardized
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LERF PIPE CLASS M-34 (SYSTEM 60M) – Continued
150 LB. Reinforced Thermosetting Resin Pipe (RTFP), 1 INCH (ASME B31.3)

Flanges 1”

Type: Flat Face Socket Weld and Blind Flange

Material: Fiberglass-reinforced Thermosetting Resin With Pressure Rating Equal Or 
Greater To Piping Material.

Dimension: ANSI B16.5

ASME Rating: Class 150

Notes:
Flanges Shall Be From Same Manufacturer As Pipe.  When Mating With 

Raised Face Flanges, Use Hard Ring Spacer Between Gasket And 
Raised Faced Flange To Form Full Flat Face

Gaskets 1”

Type: 3/16” Thick Full Face EPDM Sheet With Hardness of 50-70 Durometer on 
Shore A Scale.

Dimension: ASME B16.21

Bolting 1”

Type: Bolts or Studs

Stud: Alloy steel, ASTM A193, Grade B8

Nut: Heavy Hex, ASTM A194, Grade 8F

Washer: 18/8 Stainless Steel, ANSI B18.22.1 for Narrow Type A

Torque: Do Not Exceed 10 FT-LBs.
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LERF PIPE CLASS M-35 (SYSTEM 60M)
SDR 11/SDR 26 High Density Polyethylene (HDPE) Pipe (ASME B31.3)

1. SERVICE-
Atmospheric pressure process piping used at the Liquid Effluent Retention Facility (LERF), 
including the following services:

LCH-R (Leachate Riser)
RB-R (Retention Basin Riser)

RB-SR (Retention Basin Sample Riser)
Anchor Pipes

2. GENERAL

! Reference W-105-C2, Rev. 3 M-35 piping specification (included in Appendix B) and 
Polyethylene vendor specification.

! The following information shall be continuously marked on the pipe or spaced at intervals 
not exceeding 5 ft:

1. Name and trademark of pipe manufacturer

2. Nominal pipe size

3. Standard dimensional ratio (SDR)

4. PE 3408

5. Manufacturer’s standard reference

6. A production code from which the date and place of manufacturer can be 
determined.

3. MAXIMUM OPERATING CONDITIONS

Temperature (oF): 110

Pressure (PSIG): 0

4. PIPE CLASS SPECIFICATION

Pipe 1-1/2” Thru 6” 8” Thru 18”

Construction: High-Density Polyethylene Pipe

Material: ASTM D3350, Material Designation Code PE3408

Schedule: SDR 11 (160 psi) SDR 26 (65 psi)(1)

All Fittings 1 ½” – 4” 6” – 12” 14” – 18”

Type: Molded Socket Molded Butt Fabricated

Material: HDPE (same as pipe) per ASTM D3350

Rating: 160 PSIG 160 PSIG 120 PSIG

Dimension: ASTM D2683 or ASTM D3261

Pipe Runs All Sizes

Type: Fusion Butt
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LERF PIPE CLASS M-35 (SYSTEM 60M) – Continued
SDR 11/SDR 26 High Density Polyethylene (HDPE) Pipe (ASME B31.3)

Flanges All Sizes

Type: Flange Adapter End With Metal Backing Ring, Forged Stainless Steel, 
ASTM A182 Grade F316.  ASTM D2683 or ASTM D3261

Material: HDPE (Same As Pipe) Flange Adapter

Dimension: ANSI B16.5

ASME Rating: 150 LB. Standard Drilling

Gaskets All Sizes

Type: 3/16” Full Face Teflon-bonded EPDM with a Hardness of 50 to 70 
Durometer on Shore A Scale.

Dimension: ASME B16.1

Bolting All Sizes

Type: Bolts or Studs

Stud: Alloy Steel, ASTM A193, Grade B8

Nut: Heavy Hex, ASTM A194, Grade 8F

Washer: 18/8 Stainless Steel, ANSI B18.22.1 For Narrow Type A

Torque: See Appendix D

Note 1: Minimum wall thickness. Recirculation riser RB-R-43-4 for Basin 43 field verified     
SDR21 (80psi).
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APPENDIX B

ETF COMBINED VENDOR SPECIFICATIONS AND 
LOAD-IN/LERF CONSTRUCTION SPECIFICATIONS

(For Historical Information Only)
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NOMENCLATURE

BTMP Bored to Match Pipe

BW Butt Weld

COND Condensate

N/R Not Reported

OE Or Equal

O-LETS Sweep-O-Lets, Sock-O-Lets, Weld-O-Lets, & Entire Family of O-Lets

RF Raised Face

S BW Seamless Butt Welded

S&W Seamless or Auto Welded

SO Slip On

SW Socket Weld

WN Weld Neck

Adtechs A&E of Effluent Treatment Facility

LCI Thin Film Dryer Skid Vendor, System 60J

RCC Evaporator Skid Vendor, System 60I

PSI UV/OX Skid Vendor, System 60D

Pall Rough and Fine Filter Skid Vendor, System 60B

McCormic Degas Skid Vendor, System 60E

Process Engineering PVDF Lined Pipe Vendor, System 65C

Indeck Polisher Skid Vendor, System 60G

Zenon Reverse Osmosis Skid Vendor, System 60F

Smith Fibercast Reinforced Thermosetting Resin Pipe Vendor, System 60M

Ameron Reinforced Thermosetting Resin Pipe Vendor, System 80W

HNF-27957 Rev.04 5/4/2020 - 8:42 AM 67 of 107



HNF-27957 Rev. 4

Page B3

ETF COMBINED VENDOR PIPE SPECIFICATION INDEX

PIPE CLASS NO. APPLICABLE CODE DESCRIPTION SPECIFICATION PAGE

151 - ADTECHS

301 - ADTECHS

CS - RCC

151V - LCI (B1, C1)

B31.1 CARBON STEEL 
PIPING

Appendix B,
Page B6

151PP - ADTECHS

154 - ADTECHS

151V:

  INDECK  

  ZENON

B31.3 CARBON STEEL 
PIPING

Appendix B,
Page B8

SS1 - RCC B31.3 316L STAINLESS 
STEEL PIPING

Appendix B,
Page B10

SS4 - RCC B31.3 C-276 STAINLESS 
STEEL

Appendix B,
Page B11

153S - ADTECHS

302 - ADTECHS

602 – ADTECHS

SS6
153SV:

  LCI (A4)

  McCORMIC

  ZENON (302)

  ZENON (153S)

  INDECK (153S)

  PSI (153S)

B31.3 304/304L STAINLESS 
PIPING

Appendix B,
Page B12
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ETF COMBINED VENDOR PIPE SPECIFICATION INDEX

PIPE CLASS NO. APPLICABLE CODE DESCRIPTION SPECIFICATION PAGE

153 - ADTECHS

SS7 - RCC

153V - LCI (A4)

B31.1 304/304L STAINLESS 
STEEL PIPING

Appendix B,
Page B13

153T - ADTECHS, LCI 
(F1, F2)

SS5 - RCC

163C (½” ) - PSI

163C (¼”) - PSI

B31.3 316 STAINLESS 
STEEL TUBING

Appendix B,
Page B14

155 - ADTECHS

155V:

ZENON

PROCESS        
ENGINEERING

B31.3 NON-METALLIC 
PIPING

Appendix B,
Page B15

163LS - ADTECHS

SS1 - RCC

163LSV - LCI (A2)

B31.3 316 STAINLESS 
STEEL PIPING

Appendix B,
Page B16

166H - ADTECHS

SS3 - RCC
B31.3 ALLOY 625 PIPING Appendix B,

Page B17

M-5 - LOAD IN
CONST. SPEC.
W-291H-C2

B31.3 CARBON STEEL 
PIPING

Appendix B
Page B18

M-7 – LERF CONST. 
SPEC. W-105-C3 B31.1 CARBON STEEL 

PIPNG Appendix B, Page B19

M-9 -  LOAD IN 
CONST. SPEC.
W-291H-C2

B31.3 304L STAINLESS 
STEEL PIPING

Appendix B
Page B20
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ETF COMBINED VENDOR PIPE SPECIFICATION INDEX

PIPE CLASS NO. APPLICABLE CODE DESCRIPTION SPECIFICATION PAGE

M-9 – PURGEWATER
CONST. SPEC.
HNF-39966

B31.3 304L STAINLESS 
STEEL PIPING

Appendix B
Page B22

M-9 – LERF CONST. 
SPEC. W-105-C3 B31.3 304L STAINLESS 

STEEL PIPING
Appendix B,
Page B23

M-17 (Sys 60M) B31.3 150 LB. RTRP, 
GREATER THAN 1”

Appendix B,
Page B25

M-17 (Sys 80W) B31.3 150 LB. RTRP Appendix B, Page B29

M-34 B31.3 150 LB. RTRP, 1” Appendix B, Page B32

M-35 B31.3 SDR 11/SDR 26 HDPE 
PIPE Appendix B, Page B35
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ETF COMBINED VENDOR SPECIFICATION (for Historical Information Only)

CARBON STEEL LINES B31.1

ADTECHS Class  151,301  LCI Class B1&C1  RCC Class CS  PSI Class None
ZENON Class None  Pall Class 151  McCORMIC Class None  Proc Eng Class None  INDECK Class None

OPERATING CONDITIONS ADTECHS 151 LCI B1 LCI C1 RCC ADTECHS 301
Max Temperature (ºF) 400   300   200   100 382 200 See P&ID and PFD 400  300  200  100
Max Pressure (PSIG) 180   210   240   275 200 175 665  680  700  720

ADTECHS 151
S-136H-001

LCI B1
S-135A-005-701

LCI C1
S-135A-005-701

RCC CS
135A-004-103

ADTECHS 301
S-136H-001

PIPE
2" & UNDER A106 GR B XSTR 2" & UNDER A106 GR B

SCH 80 1-1/2" & Under A53 Welded SCH 80 2" & Under A106 GR B
SCH 80 2" & UDNER A106 GR B XSTR

2½" & OVER A106 GR B STD 2½" & OVER A53 Seamless SCH 40 2" & Over A53 Seamless or Welded SCH 40 2½" & Over A53 Seamless or Welded GR B 
SCH 40 2½" & OVER A106 GR BS STD

FITTING
2" & UNDER A105 B16.11 2" & UDNER A105 3000# 1-1/2" & Under 2000# A105 2" & Under A105 or A181 3000# ANSI 

B16.11 BTMP 2" & UNDER A105 SW 3000# 
B16.11

2½" & OVER A234 WPB B16.9 2½" & OVER A234 GR.WPB
SCH 40 BW 2" & Over A234 WPB SCH 40 2½" & Over A234 WPB

SCH 40 ANSI B16.9 BTMP 2½" & OVER A234 S BW STD 
B16.9

BRANCH
CONNECTIO
NS

2" and UNDER TEES 2" and UNDER SW TEES 1-1/2" & Under 2000# A105 2" and Under 3000# SW O-Lets 2" & UNDER TEES

2½" & OVER TEES, SOCK-O-LETS
WLED-O-LETS 2½" & OVER TEES or O-LETS 2" & Over 2000# O-LETS 2½" & Over SW O-Lets 2½" & OVER TEES & O-LETS

PLUGS
2" & UNDER WELD CAPS 2" and UNDER NONE

N/R N/R N/R N/R ALL SIZES WELD CAP2½" & OVER WELD CAPS 2½" &OVER NONE

UNIONS 2" & UNDER FORGED STEEL 3000# ALL SIZES A105 3000# 2000# A105 2000# A105 2" & Under 3000# A105 OR A181 GR 2 2" & UNDER FORGED STEEL 
SW 3000#

2½" & OVER Use Flanges 2½" & Over FLANGES 2½" & OVER FLANGES

FLANGES

2" & UNDER A105 SW 150# RF
ANSI B16.5 2" and UNDER 150# ANSI

A105 SCH 80 SW 1-1/2" & UDNER
ANSI 150#
RF A105
ANSI 16.5

2" & UDNER

ASTM A105
ASTM A181 GR 1
150# ANSI B16.5
BTMP

2" & UNDER
A105 RF SW
300#
B16.5

2½" & OVER A105 BW 150# RF 2½" & OVER
150# ANSI RF
SO/WN SCH 40
A105

2" & OVER ANSI 150#  RF A105
ANSI 16.5 2½" & OVER

ASTM A105
ASTM A181 GR 1
150# ANSI B16.5
BTMP

2½" & OVER
A105 RF BW
300#
B16.5
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ETF COMBINED VENDOR SPECIFICATION (for Historical Information Only) 

CARBON STEEL LINES B31.1 - Continued

ADTECHS 151
S-135A-005-701

LCI B1
S-135A-001

LCI CI
S-135A-005-701

RCC CS
135A-004-103

ADTECHS 301
S-136H-001

GASKE
TS

2" & UNDER FLAT RING
TYPE 304 
FLEXITALLIC  
STYLE CG

ALL SIZES ANSI 16.21
FLAT RING 1/16" TH
NON-ASBESTOS

ALL SIZES ANSI 16.21
FLAT RING 1/16"
NON-ASBESTOS

ALL SIZES STEAM, COND & 
OIL 1/16" Nitrile, 
OTHERS 1/8" EPDM

ALL SIZES FLAT RING
304 SS
FLEX CG OE
300# B16.5

2-1/2" & OVER FLAT RING
TYPE 304 
FLEXITALLIC  
STYLE CG

BOLTI
NG

ALL SIZES STID A193 B7
ANSI B1.1
NUT A 194 GR 2H
HVY HEX BELLEVILLE 
WASHERS

ALL SIZES A325
ANSI B16.5
Cd OR Zn PLATED
HVY HEX NUTS

ALL SIZES A325
ANSI B16.5
Cd OR Zn PLATED WITH 
HVY HEX NUTS

ALL SIZES
A193 B7 B1.1
A194 2H HVY HEX 
HD B18.2.2

A193 GR B7  B1.1 HVY 
HEX HEAD B18.2.2 A194 
2H BELLEVILLE, 
WASHERS

HNF-27957 Rev.04 5/4/2020 - 8:42 AM 72 of 107



HNF-27957 Rev. 4

Page B8

ETF COMBINED VENDOR SPECIFICATION (for Historical Information Only)

CARBON STEEL LINES B31.3

ADTECHS Class  151,PP, 154  LCI Class None  RCC Class CS  PSI Class None
ZENON Class None  Pall Class None  McCORMIC Class None  Proc Eng Class 151PP,154  INDECK Class 151

OPERATING CONDITIONS ADTECHS 151PP ADTECHS 154 INDECK  ZENON
Max Temperature (ºF) 175 300       200      100   SEE P&ID and PFD SEE P&ID and PFDMax  Pressure (PSIG) 150 210        240      275    

ADTECHS 151PP
S-136H-001

RCC
135A-004-103

INDECK  
V-135A-006-074

ADTECHS 154
S-136H-001 ZENON PROCESS ENG

151PP & 154

PIPE ALL SIZES STEEL SAME AS
PAGES B5 & B6 2" & UNDER

A106 GR B
2" & UNDER A106 GR B

S / XST NONE SAME AS ADTECHS

PVDF LINED (B31.1)
2-1/2" & OVER

NONE 2-1/2" & 12" A106 GR B
S / STD

FITTING ALL SIZES FLANGED
2" & UNDER A105 SW

3000#
B16.11 ALL SIZES

A234 WPB
S BW
B16.9
BTMP

STEEL PVPF LINED
150#
ASME B16.5

2-1/2" & OVER NONE

BRANCH 
CONNECTIONS ALL SIZES FLANGED 2" & UNDER TEES

AL TEES &  3000# O-LETS
2-1/2" & OVER NONE

PLUGS N/A N/A N/A N/A
ALL SIZES BUTT WELD CAPS

UNIONS N/A N/A N/A N/A ALL SIZES
FLANGES

FLANGES ALL SIZES
150#
PVDF LINED
LAP JOINTS

2" & UNDER
A105 SW
150# RF
ANSI B16.5

ALL SIZES
A105 RF WN
B16.5
150# BTMP2-1/2" & OVER NONE

GASKETS N/A N/A ALL SIZES
FULL FACE
EDPM
1/8" THICK

ALL SIZES

FLAT RING
304 S.S.
FLEX CG OE 150#   
BTMP
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ETF COMBINED VENDOR SPECIFICATION (for Historical Information Only)

CARBON STEEL LINES B31.3 - Continued

ADTECHS 151PP
S-136H-001

RCC
135A-004-

103

INDECK  
135A-004-074

ADTECHS 154
S-134H-001

ZENON PROJ ENG
151PP & 154

BOLTING ALL SIZES A193 GR B7
ASME B1.1
HVY HEX NUTS 
A194 GR 2H
BELLEVILLE
WASHERS

ALL SIZES ANSI B18.2 1 & ANSI B1.1 GR. 5 
ANSI B18.2.2
HEX, A 194 2H
BELLEVILLE
WASHERS

ALL SIZES STUD A193 GR 7
ANSI B1.1
NUTS A194 2H
HVY HEX HD
B18.2.2

PIPE JOINTS N/A N/A N/A N/A ALL SIZES BUTT WELD
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316L STAINLESS STEEL LINES B31.3

ADTECHS Class  None LCI Class None  RCC Class SS1  PSI Class None
ZENON Class None  Pall Class None  McCORMIC Class None  Proc Eng Class None  INDECK Class None

OPERATING 
CONDITIONS

RCC SS1

Max Temperature (ºF) See P&ID and PFDMax Press (PSIG)

RCC, 135A-004-103
PIPE 2" & UNDER A312 Seamless & welded 40S

2-1/2" & LARGER A312 Seamless & welded 10S
FITTINGS 2" & UNDER A403BW,40S

2-1/2" & LARGER A403BW,10S
FLANGES 2" & UNDER A182 RF WN,150#,BTMP

2-1/2" & LARGER
BRANCH CONNECTIONS 2" & UNDER TEES & O-LETS,(A182)

2-1/2" & LARGER
UNIONS 2" & UNDER FLANGES

2-1/2" & LARGER
PIPE JOINTS 2" & UNDER NITRILE

2-1/2" & LARGER
GASKETS 2" & UNDER 1/16" NITRITE FOR STEAM, COND & OIL,

1/8" EPDM FOR OTHER SERVICE
2-1/2" & LARGER

BOLTING 2" & UNDER A193-B7, A914, SPLIT RING LOCKWASHER

2-1/2" & LARGER
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ETF COMBINED VENDOR SPECIFICATION (for Historical Information Only)

C-276 STAINLESS STEEL LINES B31.3

ADTECHS Class  None  LCI Class None  RCC Class SS4  PSI Class None
ZENON Class None  Pall Class None  McCORMIC Class None  Proc Eng Class None  INDECK Class None

OPERATING CONDITIONS RCC SS4
Max Temperature (ºF) See P&ID & PFDMax Pressure (PSIG)

RCC SS4
135A-004-103

PIPE 2" & UNDER B-622
40S

2-1/2" & 4" B-622
10S

6" & OVER B619 WELDED
10S

FITTINGS 2" & UNDER B366BW
40S
B166.9

2-1/2" & OVER B-366BW
10S
B16.9

FLANGES 2” & UNDER
B-574, 575/RFWN 150#/ BTMP2-1/2" & OVER

BRANCH CONNECTIONS 2" & UNDER TEE or REDUCER
2-1/2" & OVER TEE or REDUCER

UNIONS ALL SIZES FLANGES
GASKETS ALL SIZES RING FACE

1/8" EPDM
B16.21

BOLTING ALL SIZES A-193 B7
A-194
SPLIT RING LOCKWASHERS
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ETF COMBINED VENDOR SPECIFICATION (for Historical Information Only)
304/304L STAINLESS STEEL LINES B31.3
ADTECHS Class  153S, 302, 602 LCI Class A4   RCC Class SS6  PSI Class 153S
ZENON Class 302, 153S Pall Class None   McCORMIC Class 153LS  Proc Eng Class Same as ADTECH 153S  INDECK Class 153S

OPERATING 
CONDITIONS ADTECHS 153S ADTECHS 302 ADTECHS 602 LCI A4 McCORMIC ZENON 302 ZENON 153S INDECK 153S PSI 153S

Max Temp ºF 300  200  100 300 200 100 300  200  100 100ºC     110 300  200  100 120 120
See P&ID & PFD

NOT SPECIFIED

Max Pressure psig 205  235  275 495 550 615 985 1095 1235 -2”H20     30 205  200  275 600 250 <0.5” H20

ADTECHS 153S
S-136H-001

ADTECHS 302
S-136H-001

ADTECHS 602
S-136H-001

LCI A4
135A-005-701

RCC SS6
135A-004-103

McCORMIC 153LS ZENON 302
135A-003-024

ZENON 153S 
135A-003-023

INDECK 153S
135A-006-074

PSI 153S

PIPE

2” & UNDER
A312 S SCH 
40S
B36.19

6” & UNDER

A312 S SCH 
40S
B36.19

6” & 
UNDER

A312 S
SCH 40S
B36.19

SEE 304 SS, 
B31.1 ON 
PAGE B12

2” & 
UNDER

A312 S&W 
SCH 40S 

ALL 
SIZES

A312 S&W
SCH 10S
B36.19

3” & 
UNDER

A312 S&W
SCH 10S
B36.19

4” & 
UNDER

A312 S&W
SCH 10S
B36.19

3” & 
UNDER

A312 AW
SCH 10S

ALL 
SIZES

A312 S
SCH 40S 
B36.19

2½” – 10” A312 S SCH 
10S B36.19

2½” & 
LARGER

A312 
SCH 10S

FITTINGS

2” & UNDER
A403 S BW
SCH 40S
B16.9

6” & UNDER
A312 S BW 
SCH 40S 
B16.9

6” & 
UNDER

A406 S
SCH 40S
B16.9

2” & 
UNDER

A403 BW 
SCH 40S

ALL 
SIZES

A403 S&W
SCH 10S
B16.19

3” & 
UNDER

A403
SCH 10S
B16.9

4” & 
UNDER

A403 S&W BW
SCH 10S
B16.9

3” & 
UNDER

A403-WP304 
S&W
SCH 10S
B16.9

ALL 
SIZES

A403 S
SCH 40S
B16.9 BTMP

2½” – 10”
A403 S BW
SCH 10S
B16.9

2½” & 
LARGER

A403 BW 
SCH 10S

FLANGES

2” & UNDER A182 RF 
WN
150# B16.5
BTMP

6” & UNDER

A182 RF 
WN
300#
B16.5
BTMP

6” & 
UNDER

A182 RF WN 
600# 
B16.5 BTMP

ALL SIZES
A182 RF WN 
150# B16.5 
BTMP

ALL 
SIZES

A182 WN 
150# B16.5

3” & 
UNDER

A182-F304 
B16.5 300#

4” & 
UNDER

A182
B16.5 150# 
BTMP

3” & 
UNDER

A182-F304
B16.5
150# SCH 10S

ALL 
SIZES

A182
B16.5
BTMP

2½” – 10”

BRANCH 
CONNECTIONS

2” & UNDER TEES &3000# 
O-LETS

6” & UNDER
TEES & O-
LETS
300#

6” & 
UNDER

TEES & 
WELDOLET  ALL SIZES

TEE, 
WELDOLET
STUB END

ALL 
SIZES

TEES & O-
LETS

ALL 
SIZES

TEES AND 
INTEGRALLY 
REINFORCED 
BRANCHES

ALL 
SIZES

TEES
REINFORCED 
BRANCHES

3” & 
UNDER

TEES,  O-LETS ALL 
SIZES

TEES & O-
LETS HALF 
COUPLING2½” & OVER TEES & O-

LETS

PLUGS
2” & UNDER WELD 

CAPS 6” & UNDER WELD 
CAPS

6” & 
UNDER WELD CAPS ALL 

SIZES WELD CAPS NA NA ALL 
SIZES NA

2½” & OVER

PIPE JOINTS
2” & UNDER BUTT 

WELD 6” & UNDER BUTT 
WELD

6” & 
UNDER

BUTT 
WELD

ALL 
SIZES

BUTT 
WELD

ALL 
SIZES BUTT WELD ALL SIZES BUTT WELD ALL 

SIZES
FLANGEDB
UTT WELD

2½” & OVER

GASKETS

2” & UNDER FLAT RING
304 SS
FLEX CG 
OE
B16.5

6” & UNDER

FLAT RING 
304 SS
FLEX CG 
OE 300#
B16.5

6” & 
UNDER

FLAT RING
304 SS FLEX 
CG OE 600#
B16.5

ALL SIZES

STEAM COND
OIL 1/16” 
NITRILE, 
OTHERS USE 1/8” 
EPDM B16.21

ALL 
SIZES

FLAT RING 
& FULL 
FACE
1/8” 
NEOPREME
150# B16.21

3” & 
UNDER

FLAT RING 
FLEX CG OE
304 SS
300# B16.5

4” & 
UNDER

FLAT RING 
FLEX CG OE 
304 SS 150# 
B16.5

ALL SIZES

FLAT RING 304 
SS SPIRAL 
WOUND FLEX 
CG OE 
B16.20 1/8” 
EDPM
B16.21 150#

ALL 
SIZES NR

2½” & OVER

BOLTING

2” & UNDER
STUD
A193 B7
B1.1
A194 2H 
HVY HEX 
HEAD
B18.2.2

6” & UNDER

STUD A193 
B7 B1.1
A194 2H
HEX HEAD
B18.2.2

6” & 
UNDER

STUD
A193 B7
B1.1
A194 2H 
HVY HEX 
HEAD
B18.2.2

ALL SIZES A193 B7 A194 ALL 
SIZES

A193 GR 304
B16.2.1
A194 OR 
304 HVY 
HEX 
HEAD
B18.2.2

STUD A193 B7
B1.1
NUT A194 B7
HEX HEAD
B18.2.2 LOCK 
WASHERS

3” & 
UNDER

A193 B7
B1.1
A194 2H HVY 
HEX NUTS 
B18.2.2 LOCK 
WASHERS

ALL SIZES

ANSI B31.1 GR 5  
HEX ASTM A194 
2H DISC 
SPRINGS 
PLATED 
WASHERS AS 
REQUIRED

ALL 
SIZES NR

2½” & OVER
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304/304L STAINLESS STEEL B31.1

ADTECHS Class  153 LCI Class A4  RCC Class SS7  PSI Class None
ZENON Class None  Pall Class None  McCORMIC Class None  Proc Eng Class None  INDECK Class None

OPERATING 
CONDITIONS

ADTECHS 153 LCI A4 RCC SS7

Max Temperature (ºF) 300      200       100 130       110        140 See P&ID & PFD
Max Pressure (PSIG) 205      235       275 25       30/50       50

ADTECHS 153
(S-136H-001)

LCI A4
(135A-00S-701)

RCC SS7
(135A-004-103)

PIPE 2" & UNDER A312 S&W
40S B36.19

1-1/2" & 
UNDER

A312 S&W
10S

2" & UNDER A312 S&W
40S

2-1/2"-10" A312S             10S 
B36.19

2" & OVER A312 S&W
10S

2-1/2" & 
OVER

A312 S&W
10S

FITTINGS 2" & UNDER A182 SW 3000#
B16.9

1-1/2" & 
UNDER
2" & OVER

A403BW
ANSI B16.9
BTMP LR 
ELLS

2" & UNDER A182 SW
3000#
ANSI B16.11
BTMP

2-1/2"-10" A403 S BW
10S, B16.9

2-1/2 & 
OVER

A403 BW
10S

FLANGES ALL SIZES

A182 SW
150# RF B16.5
BTMP

1-1/2" & 
UNDER
2" & OVER

A182, 150#
RF B16.5 S/O
or BW, BTMP

2" & UNDER A182 RF SW
150# B16.5
BTMP

2-1/2" & 
OVER

A182 RF WN
150# B16.5
BTMP

BRANCH
CONNECTION

2" & UNDER TEES 3000# 1-1/2 & 
UNDER

A182 TEES 2" & UNDER TEE SW

2-1/2"-10" TEES & O-LETS
3000#

2" & OVER A182 TEES & 
O-LETS or 
COUPLINGS

2-1/2" & 
OVER

BUTT WELD
O-LETS & TEES

PLUGS ALL SIZES WELD CAPS NR NR NR NR

UNIONS ALL SIZES

FLANGES

ALL SIZES A312, 10S
B/W UNION

2" & UNDER A182, BTMP

2-1/2" & 
OVER

FLANGES

PIPE JOINTS 2" & UNDER 3000# SW 
COUPLING

ALL SIZES BUTT WELD

2-1/2"-10" BUTT WELD
GASKETS ALL SIZES FLAT RING

304 S.S.
FLEXIT STYLE  
CG OE 150# 
B16.5

ALL SIZES FLAT RING
1/6" THICK
ANSI 16.21

ALL SIZES 1/16" NITRILE 
STEAM, COND & 
OIL, 1/8" EPDM 
B16.21 OTHER

BOLTING ALL SIZES A193 B7 STUD
B1.1, A194 2H 
NUTS HVY HEX 
B18.2.2

ALL SIZES A325 PB, 
B16.5, A325 
NUTS HVY 
HEX HD 
PLATED

ALL SIZES A193 B7, A194
SPLIT TYPE LOCK 
WASHERS
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316 STAINLESS STEEL TUBING B31.3

ADTECHS Class 153T LCI Class F1&F2  RCC Class SS5  PSI Class 163C
ZENON Class None  Pall Class None  McCORMIC Class None  Proc Eng Class None  INDECK Class None

OPERATING
CONDITIONS

ADTECHS 153T
LCI F1
153T(1)

LCI F2
153T(1)

R
CC SS5

PSI 1/2" DIA 
TUBING (163C)

PSI 1/4" 
DIA TUBING 
(163C)

Max Temperature (ºF) 600 400  200 300 150 See P&ID & 
PFD

300    200     100 300    200     100
Max Pressure (PSIG) 2800 3100  3300 0-150 0-150 2708  2768    2768 5765  5891    5891

ADTECHS 153T LCI F1
V-135A-005-701

LCI F2
V-135A-005-701

RCC 
SS5
V-135A-004-103

PSI

TUBING A269
1/4" .049 WALL
3/8" .049 WALL
1/2" .065 WALL
5/8" .065 WALL
3/4" .083 WALL
  1" .109WALL

A269 S
.035 WALL

A269S
3/4" & SMALLER
.035" WALL

A269 S
3/8" .049 WALL
1/2" .065 WALL
5/8" .065 WALL
3/4" .083 WALL
7/8" .095 WALL
  1" .109 WALL

1/2"-A213 SEAMLESS
.035" WALL
1/4” – .035 WALL

FITTINGS 316 SWAGE 
LOCK
FLARELES 
TUBE TEE

316 SWAGE 
LOCK
TYLOCK OR 
HOKE
B2.1

316 SWAGE 
LOCK
TYLOCK OR 
HOKE

316 SWAGE 
LOCK

COMPRESSION TYPE
A182 OR
A479

BRANCH
CONNECTIONS

316 SWAGE 
LOCK 
FLARELES 
TUBE TEE

TUBE TEE N/R 316 SWAGE 
LOCK
FLARELESS

TUBE TEE

TUBE 
CONNECTIONS

316 SWAGE 
LOCK
UNIONS, 
FLARELESS

TUBE UNION N/R N/R TUBE UNION

ADAPTERS 316 SWAGE 
LOCK
PIPE/TUBE
ADAPTERS

TUBE MALE 
NPT PIPE 
THREAD TO 
ADAPTOR

N/R N/R TUBE MALE NPT PIPE 
THREAD TO 
ADAPTOR

BENDS 5 TIMES TUBE
DIAMETER

N/R N/R N/R N/R

(1) In Adtechs original design, the pipe class notation 163LSV was used for the 316 SS tubing.  But the same notation was also used 
for LCI 150 lb 316L SS piping (see Pipe Class 163LSV in Appendix A).  The 163LSV tubing has since been replaced with pipe class 
153T.
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NON-METALLIC LINES B31.3

ADTECHS Class 155 LCI Class None  RCC Class None  PSI Class None
ZENON Class 155  Pall Class None  McCORMIC Class None  Proc Eng Class 155  INDECK Class155

OPERATING 
CONDITIONS

ADTECHS INDECK  ZENON  

6” & UNDER 8”

Max Temperature (ºF) 120       100  120  100 110 120
Max Pressure (PSIG) 175       225   85    100 90 DRAIN

ADTECHS
S-136H-001

INDECK  
P135A-006-074

PRO
CESS 
ENGINEERING
135A-013-303

ZENON

PIPE 8" & UNDER CPVC
F441
SCH 80

ALL SIZES D-1785
PVC
SCH 80

SAM
E AS

ADT
ECHS

ALL 
SIZES

CPVC ASTM
D 1784           
SCH 80

FITTINGS 8" & UNDER CPVC
F439
SCH 80

ALL SIZES D-2467
SW
SCH 80

ALL 
SIZES

CPVC ASTM
D 1784           
SCH 80

PIPE 
JOINTS

8" & UNDER SW
COUPLINGS

NA SW 
COUPLINGS

ALL 
SIZES

SW 
COUPLINGS 
SOLVENT
WELDED

UNIONS 8" & UNDER FLANGES ALL SIZES FLANGES ALL 
SIZES

FLANGES

FLANGES 8" & UNDER CPVC FF
B16.5
150#

ALL SIZES ANSI 150#
B16.5
SW B18.2.1

ALL 
SIZES

F.F. 150#
B16.5

BOLTING 8" & UNDER STUDS A 193 B7
ANSI B1.1
NUTS A194 2H
HEAVY HEX HD
B18.2.2

ALL SIZES ANSI B1.1 G5 
B18.2.1 A194 
GR 2H HEX 
HEAD, B18.2.2 
WASHERS AS 
NEEDED

ALL 
SIZES

ASTM A193
GR B7
ASTM A194

GASKETS 8" & UNDER FULL FACE
1/8" HYPALON  

ALL SIZES FULL FACE
1/8" EPDM

ALL 
SIZES

NITRILE

SOLVENT F439 WELD ON 724 CPVC PRIMER-F656
CEMENT-
D2564
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316 STAINLESS STEEL LINES B31.3

ADTECHS Class 163LS  LCI Class A2  RCC Class SS1  PSI Class None
ZENON Class None  Pall Class None  McCORMIC Class None  Proc Eng Class None  INDECK Class None

OPERATING 
CONDITIONS

ADTECHS LCI 163LSV RCC

Max Temperature 
(ºF)

300        200      100 70-210 See P&ID and PFD

Max Pressure 
(PSIG)

210        240      275 15

ADTECHS
S-136H-001

LCI
135A-005-701

RCC 
SS1

135A-
004-103

PIPE 12" & UNDER A312 SEAMLESS
SCH 40S

1-1/2" & UNDER A312 S&W
SCH 10S

SEE RCC SS1 ON 
PAGE B9

2" & OVER A312 S&W
SCH 10S

FITTINGS 12" & UNDER A403 SEAMLESS
SCH 40S
B16.9

ALL SIZES A403 BW
B16.9
BTMP
LR ELLS

FLANGES 12" & UNDER A182 RF WN
150#
B16.5
BTMP

ALL SIZES A182 RF WN
150#
B16.5
BTMP

BRANCH 
CONNECTIONS

2" & UNDER TEES & 3000# O-
LETS

ALL SIZES A182 TEES
BW & O-LETS

2-1/2" & OVER TEES &  O-LETS
PIPE JOINTS 12" & UNDER BUTT WELD ALL SIZES BUTT WELDS
PLUGS 12" & UNDER WELD CAPS ALL SIZES
UNIONS 12" & UNDER FLANGES ALL SIZES A321 BW

10S
GASKETS 12" & UNDER FLAT RING

316L SS
FLEX CG OE
150# B16.5

ALL SIZES FLAT RING
1/16" TEFLON
B16.21

BOLTING 12" & UNDER STUD A193 GR B7
B1.1
NUTS A194 GR 2H
HEAVY HEX HD
B18.2.2

ALL SIZES A325 PLATED
B16.5
A325 HVY HEX
PLATED
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ALLOY 625 PIPE LINE B31.3

ADTECHS Class 166H  LCI Class None  RCC Class SS3  PSI Class None
ZENON Class None  Pall Class None  McCORMIC Class None  Proc Eng Class None  INDECK Class None

OPERATING CONDITIONS ADTECHS 166H RCC SS3
Max Temperature (ºF) 300           200            100 See P&ID and PFDMax Pressure (PSIG) 230           260            290

ADTECHS
S-136H-001

RCC SS3
135A-004-103

PIPE ALL SIZES B-444 S
SCH 40S

2" & UNDER B444 S(1)

SCH 40S
2-1/2" - 4" B444 S

SCH 10S
6" & OVER B443 W

SCH 10S
FITTINGS ALL SIZES B366 S BW  ENDS

SCH 40S
B16.9

2" & UNDER B366(1)

SCH 40S B16.9
2-1/2" & OVER B366 

SCH 10S B16.9
FLANGES ALL SIZES B446 RF WN

150# B16.5
BTMP

2" & UNDER B366 RF WN
150#
BTMP

2-1/2" & OVER
BRANCH 
CONNECTIONS

ALL SIZES TEES & O-LETS
3000#

2" & UNDER BUTT WELD  TEE, OR 
REDUCER
SCH 402-1/2" & OVER

PIPE JOINTS ALL SIZES BUTT WELD ALL SIZES BUTT WELD
PLUGS ALL SIZES WELD CAPS
UNIONS ALL SIZES FLANGES ALL SIZES FLANGES
GASKETS ALL SIZES FLAT RING

INCONEL  
FLEX CG OE
150# B16.5

ALL SIZES RING FACE
1/8" EPDM
B16.21

BOLTING ALL SIZES STUD A193 B7
B1.1
NUTS A194 2H
HEAVY HEX HD
B18.2.2

ALL SIZES A193 B7
A194 2H HEAVY HEX 
HD                         
SPLIT RING
LOCK WASHER

(1)Unlisted welded pipe & fitting used in some line
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Load-In Facility Carbon Steel Pipe Code (M-5)
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LERF CONSTRUCTION SPECIFICATION (for Historical Information Only)

LERF Carbon Steel Pipe Code (M-7)
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LOAD-IN CONSTRUCTION SPECIFICATION (for Historical Information Only)

Load-In Facility 304L Stainless Steel Pipe Code (Project W-291 M-9)
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LOAD-IN CONSTRUCTION SPECIFICATION (for Historical Information Only)

Load-In Facility 304L Stainless Steel Pipe Code (Project W-291 M-9) - Continued
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LOAD-IN CONSTRUCTION SPECIFICATION (for Historical Information Only)

Load-In Facility 304L Stainless Steel Pipe Code (Project W-291 M-9) 
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LERF CONSTRUCTION SPECIFICATION (for Historical Information Only)

LERF 304L Stainless Steel Pipe Code (M-9)
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LERF CONSTRUCTION SPECIFICATION (for Historical Information Only)

LERF 304L Stainless Steel Pipe Code (M-9) - Continued
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LERF RTRP System 60M Pipe Code (M-17)
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LERF CONSTRUCTION SPECIFICATION (for Historical Information Only)

LERF RTRP System 60M Pipe Code (M-17) - Continued
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LERF CONSTRUCTION SPECIFICATION (for Historical Information Only)

LERF RTRP System 60M Pipe Code (M-17) - Continued
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LERF CONSTRUCTION SPECIFICATION (for Historical Information Only)

LERF RTRP System 60M Pipe Code (M-17) – Continued
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LERF RTRP System 80W Pipe Code (M-17)
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LERF CONSTRUCTION SPECIFICATION (for Historical Information Only)

LERF RTRP System 80W Pipe Code (M-17) - Continued
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LERF CONSTRUCTION SPECIFICATION (for Historical Information Only)

LERF RTRP System 80W Pipe Code (M-17) - Continued
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LERF RTRP Pipe Code (M-34)
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LERF CONSTRUCTION SPECIFICATION (for Historical Information Only)

LERF RTRP Pipe Code (M-34) - Continued
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LERF CONSTRUCTION SPECIFICATION (for Historical Information Only)

LERF RTRP Pipe Code (M-34) - Continued
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LERF HDPE Pipe Code (M-35)
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ORDERING INFORMATION ON COMMONLY USED NUTS AND STUDS

Heavy hex nuts, ASTM A194 Gr 2H(1)

Diameter (in) Description
1/2 NUT, HEX, HEAVY, 1/2 IN.-13 UNC-2B, ASTM A194, GR 2H, ASME B18.2.2

5/8 NUT, HEX, HEAVY, 5/8 IN.-11 UNC-2B, ASTM A194, GR 2H, ASME B18.2.2

Studs, ASTM A193 Gr B7(2)

Diameter 
(in)

Length 
(in)

Application
(see below) Description

1/2 2-1/2 A, B STUD, 1/2 IN.-13 UNC-2A X 2-1/2 IN., ASTM A193, GR B7, 
ANSI B1.1, CONT THD

1/2 2 -3/4 C STUD, 1/2 IN.-13 UNC-2A X 2-3/4 IN., ASTM A193 , GR 
B7, ANSI B1.1, CONT THD

5/8 3 H, K STUD, 5/8 IN.-11 UNC-2A X 3 IN., ASTM A193, GR B7, 
ANSI B1.1, CONT THD

5/8 3 -1/4 D STUD, 5/8 IN.-11 UNC-2A X 3-1/4 IN., ASTM A193, GR B7, 
ANSI B1.1, CONT THD

5/8 3 -1/2 E, F, M STUD, 5/8 IN.-11 UNC-2A X 3-1/2 IN., ASTM A193, GR B7, 
ANSI B1.1, CONT THD

3/4 3-1/2 L STUD, 3/4 IN. -10 UNC-2A X 3 1/2 IN., ASTM A193, GR B7, 
ANSI B1.1, CONT THD

3/4 4 G STUD, 3/4 IN.-10 UNC-2A X 4 IN., ASTM A193, GR B7, 
ANSI B1.1, CONT THD

3/4 4-1/4 N STUD, 3/4 IN.-10 UNC-2A X 4-1/2 IN., ASTM A193, GR B7, 
ANSI B1.1, CONT THD

APPLICATION
A: 3/4”- 150 lb Flange H: 3/4" - 300 lb Flange
B: 1” - 150 lb Flange K: 1" - 300 lb Flange
C: 1 -1/2" - 150 lb Flange L: 1 -1/2" - 300 lb Flange
D: 2” - 150 lb Flange M: 2" - 300 lb Flange
E: 3” - 150 lb Flange N: 3" - 300 lb Flange
F: 4” - 150 lb Flange
G: 6” - 150 lb Flange

(1)  Note the "H" in grade 2H nuts, designates heat treated.
(2)  Note B7 is an alloy steel grade within ASTM A193.  
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APPENDIX D

BOLT TORQUE VALUES FOR FLANGED GASKETS

HNF-27957 Rev.04 5/4/2020 - 8:42 AM 103 of 107



HNF-27957 Rev. 4

Page D2

Flexitallic™ Gasket – “LS” Style

Nominal Pipe Size
(in)

Bolt Torque (FT-LBs)(1)(2)

Class 150 Class 300

1/2 25 to 35 25 to 35

3/4 25 to 35 50 to 70

1 25 to 35 50 to 70

1-1/4 25 to 35 50 to 70

1-1/2 25 to 55 83 to 120 

2 50 to 90 50 to 70

2-1/2 50 to 105 85 to 120

3 55 to 120 85 to 120

4 50 to 120 85 to 135

6 90 to 200 85 to 160

8 115 to 200 140 to 260

10 135 to 320 205 to 330

12 150 to 320 300 to 475

Source of data: Flexitallic publication

(1)  On oil/graphite lubricated bolt threads.
(2)  Torque to lowest value initially. Torque may be increased up to highest value to eliminate leakage, if 
necessary.
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Garlock™ Gaskets – Stress Saver XP

Nominal Pipe Size
(in)

Bolt Torque (FT-LBs)(1)

Class 150

1/2 10 to 18

3/4 15 to 25

1 15 to 30

1-1/4 20 to 35

1-1/2 20 to 35

2 35 to 65

2-1/2 45 to 90

3” 50 to 95

4 35 to 65

6 45 to 95

8 65 to 135

10 65 to 130

12 95 to 185

Source of data: Garlock publication

(1)  On oil/graphite lubricated bolt threads.
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Elastomeric Gaskets – Excluding CPVC Piping(1)

Nominal Pipe Size
(in)

Bolt Torque (FT-LBs)(2)

Class 150, Thickness up to 3/16”

A193 B7 Bolts w/ A194 2H Nuts A193 B8 Bolts w/ A194 8F Nuts

1/2 9 to 19 9 to 19

3/4 12 to 23 12 to 23

1 14 to 28 14 to 28

1-1/4 16 to 32 16 to 29

1-1/2 19 to 37 19 to 29

2 33 to 66 33 to 60

2-1/2 45 to 90 45 to 60

3 49 to 97 49 to 60

4 33 to 66 33 to 60

6 46 to 92 46 to 92

8 66 to 132 66 to 100

10 64 to 128 64 to 128

12 93 to 186 93 to 160

Source of data: Garlock Publications

(1)  Elastomeric gaskets typically include: Viton™, Butyl Rubber, NordelTM (EPDM), and Hypalon™
(2)  On lubricated bolt threads.
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Elastomeric Gaskets – CPVC/PVC Piping

Nominal Pipe Size (in) Bolt Torque (FT-LBs)(1)

1/2 – 1-1/2 9 to 19

2 – 4 12 to 23

6 – 8 14 to 28

10 16 to 32

12 19 to 37

14 – 24 33 to 66

Source of data: Harrington Engineering Handbook

(1)  On oil/graphite lubricated bolt threads.
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MODIFICATION TRAVELER
Prepared For the U.S. Department of Energy, Assistant Secretary for Environmental Management
By Washington River Protection Solutions, LLC., PO Box 850, Richland, WA 99352
Contractor For U.S. Department of Energy, Office of River Protection, under Contract DE-AC27-08RV14800

TRADEMARK DISCLAIMER: Reference herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United 
States government or any agency thereof or its contractors or subcontractors.  Printed in the United States of America.

Release Stamp

1. MT No: MT-50536   Rev. 02

2. Title:
ETF Load-Iin Facility Expansion

SECTION I – REQUEST FOR MODIFICATION
3. Requested Completion Date (Optional): 4. CACN (optional): Clearance Review Restriction Type:

undefined   
5. Project Number:         ☐ N/A

T1P227
6. Design Type:

☐ I ☐ II ☐ III ☒ IV ☐ V ☐ VI
7. Project Type:

Project Category 3
8. Workflow Approval Status:

Design Inputs Approved
9. Design Authority Designator:

PRJ - ETF LOAD IN EXPANSION
10. Related Structures, Systems, and Components

a. Related Building/Facilities ☐ N/A b. Related Systems ☐ N/A c. Related Equipment ID Nos. (EIN) ☐ N/A
2025EC-71
2025ED

ETF-59A 59A-002
59A-003
59A-004
59A-005
59A-006
59A-007
59A-008
59A-009
59A-010
59A-016
59A-017
59A-019
59A-021
59A-022
59A-023
59A-024
59A-025
59A-026
59A-027
59A-028
59A-029
59A-031
59A-032
59A-033
59A-034
59A-035
59A-036
59A-037
59A-038
59A-039
59A-040
59A-041
59A-042
59A-043
59A-044
59A-045
59A-046
59A-047
59A-048
59A-049
59A-050
59A-051
59A-052
59A-053
59A-054
59A-055
59A-056
59A-057
59A-058
59A-059
59A-061
59A-062
59A-063
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10. Related Structures, Systems, and Components
a. Related Building/Facilities ☐ N/A b. Related Systems ☐ N/A c. Related Equipment ID Nos. (EIN) ☐ N/A

59A-064
59A-065
59A-066
59A-067
59A-071
59A-072
59A-073
59A-200
59A-204
59A-205
59A-206
59A-208
59A-209
59A-210
59A-211
59A-212
59A-401
59A-402
59A-405
59A-406
59A-407
59A-408
59A-409
59A-410
59A-411
59A-412
59A-413
59A-414
59A-415
59A-416
59A-417
59A-418
59A-419
59A-420
59A-421
59A-422
59A-423
59A-424
59A-425
59A-426
59A-427
59A-428
59A-429
59A-430
59A-431
59A-432
59A-433
59A-434
59A-435
59A-436
59A-437
59A-438
59A-439
59A-440
59A-441
59A-442
59A-443
59A-444
59A-448
59A-449
59A-452
59A-453
59A-454
59A-455
59A-456
59A-FL-001
59A-FL-002
59A-FL-003
59A-FL-004
59A-FL-005
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10. Related Structures, Systems, and Components
a. Related Building/Facilities ☐ N/A b. Related Systems ☐ N/A c. Related Equipment ID Nos. (EIN) ☐ N/A

59A-FL-006
59A-MV-101
59A-MV-102
59A-MV-123
59A-P-101
59A-P-103A
59A-P-103B
59A-P-1A
59A-P-1B
59A-P-2
59A-TK-1
59A-TK-109
59A-TK-117
59A-TK-2
PI-59A-001A
PI-59A-001B
PI-59A-103A
PI-59A-103B
PI-59A-104
PI-59A-105
PI-59A-106
PI-59A-107
PI-59A-110
PI-59A-111
PI-59A-115
PI-59A-116
PI-59A-117
PI-59A-118
PI-59A-119
PI-59A-120
PSV-59A-068
PSV-59A-069
PSV-59A-070
PSV-59A-445
PSV-59A-446
PSV-59A-447

11. Problem/Need Description and Proposed Solution
The ETF receives wastewater shipments via tanker trucks and totes from various sources.  The number of tanker shipments is projected to increase.  
The facility has  a limited throughput and several sources of inefficiencies that will make keeping up with the future rates a challenge.   
• The Current Load in Facility exhibits the following deficiencies:   
• The building is not long enough to house an entire tractor and trailer   
• The secondary containment system for the east bay is insufficient for the offloading of large tankers (tractor trailer tankers)   
• The HVAC system is inadequately designed and cannot stabilize building temperature   
• The current safety shower is outside, and not connected to a tepid water system   
• Current fire watch requirements do not allow overnight storage of tankers with tractor connected   
• Filter system for tanker offloading does not have redundancy   
• East bay filter has an insufficient drain collection system for filter change out   
• Load out equipment is generally insufficient to offload large tankers in the east bay   
• Load Out frame cannot interface with multiple tanker designs effectively   
• Building storage is overall insufficient   
• Freeze protection of exterior piping is inadequate.   

12. Justification
Proposed modifications will improve efficency and throughput, better enabling the facility to complete its mission.

SECTION II – PROJECT STRATEGIES
13. Project Design Review Required

(TFC-ENG-DESIGN-C-52)?
14. Major Modification Evaluation Required

(Use 1189 Checklist)?
15. Safety In Design Strategy Required?

☒ Yes   ☐ No   ☐ N/A ☐ Yes   ☒ No   ☐ N/A ☐ Yes   ☒ No   ☐ N/A

SECTION III – PROPOSED SOLUTION
16. Proposed Solution Detailed Description

Modify the building and equipment as listed below:   
• Extend the building footprint to the north sufficient to fit a large tanker (tractor trailer).     
• Rework the concrete floor in the building as necessary to meet the applicable secondary containment requirements to allow for unloading of large 
tankers, and for the containment of fire sprinkler water. 
• Replace HVAC system with an adequately designed HVAC system.  Relocate equipment as required to accommodate building expansion   
• Install a safety shower with tepid water system   
• Determine fire protection system needs and implement as required to allow overnight storage of tankers.  
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SECTION III – PROPOSED SOLUTION
16. Proposed Solution Detailed Description

• Upgrade or replace load in equipment to:   
o Allow offloading tankers in the East and West bays concurrently if the transfer lines have sufficient capacity.  At a minimum have the capability to 
stage a tanker for offloading in one bay, while offloading a tanker in the other bay concurrently.  
o Allow transfer of inventory from tankers in the east and west bays to 59A-TK-1 or the Surge Tank Valve Pit.  Equipment shall have the capability to 
pump contents of 59A-TK-1 through the Surge Tank Valve Pit to the Liquid Effluent Retention Facility (LERF).   
o Redundant filtration banks configured in parallel to reduce single point failure.  Filtration shall be cartridge type filters.   
o Provide an elevated work platform to facilitate replacement of filter cartridges.   
o Collection tank for draining filters.   
o Perform pump sizing calculation   
o Perform HVAC load calculation   
o Evaluate the elimination of motor operated valves   
o Evaluate the need for over pressure protection   
o Redundant pumps configured in parallel to reduce single point failure.  Eliminate the need for separate pumps for the East and West bays if 
practical.   
o Move all offloading equipment inside the facility, as practical   
• Design a dedicated tote load-in station   
o Ability to offload totes to 59A-TK-1 or LERF.   
o Self-contained drip pan, or locate in the center equipment island   
o Totes to be handled by forklift   
o Determine best location in facility for tote load in station   
• Design new tanker load-in frames   
o Frame should allow for connecting to multiple tanker designs with tankers parked in a fixed location   
o Frame should include bubbler or other level instrumentation to provide monitoring of tanker volume   
o Frame shall allow for tankers to be connected in both the East and West bays concurrently.  This can be accomplished by a central tower concept 
with multiple hoses, or with multiple load in frames.   
• Consolidate operations of the East and West bays into one control panel in a central location.   
•Add local control panel inside the Load In facility that interfaces with LCU-15.   
• Evaluate and design freeze protection for all piping and associated equipment as required. 

• Evaluate power needs for expanded facility.  Install new main distribution panel (MDP-5). New MDP panel to be fed from either existing main 
switchgear 1 or 2, poject to determine best option.  

See MT-50543 and MT-50544 for additional modifications and requriements that will be implemented as part of this project.   

SECTION IV – DESIGN INPUT RECORD
17. Design Input Documents and Reference Documents: ☐ N/A

Type of Document Document Number Rev. Title
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817968 SH 001 06 ETF TRUCK LOAD-IN & PURGEWATER UNLOADING 

LOCATION PLAN & DWG LIST
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817969 SH 001 02 CIVIL ETF TRUCK LOAD-IN & PURGEWATER UNLOADING 

SITE PLAN
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817969 SH 002 02 CIVIL ETF TRUCK LOAD-IN & PURGEWATER UNLOADING 

PLAN AND PROFILES
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817969 SH 003 02 CIVIL ETF TRUCK LOAD-IN & PURGEWATER UNLOADING 

ENLARGED PLAN
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817969 SH 004 02 CIVIL ETF TRUCK LOAD-IN STATION MISCELLANEOUS 

DETAILS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817969 SH 005 02 CIVIL ETF TRUCK LOAD-IN STATION MISCELLANEOUS 

DETAILS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817969 SH 006 00 CIVIL PURGEWATER UNLOADING DETAILS AND PROFILE
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817970 SH 001 02 STRUCTURAL ETF TRUCK LOAD-IN STATION PLAN AND 

SECTIONS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817970 SH 002 02 STRUCTURAL ETF TRUCK LOAD-IN STATION SECTIONS 

AND DETAILS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817970 SH 003 00 STRUCTURAL PURGEWATER UNLOADING STATION 

FOUNDATION PLAN
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817970 SH 004 00 STRUCTURAL PURGEWATER UNLOADING STATION 

SECTIONS AND DETAILS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817970 SH 005 00 STRUCTURAL PURGEWATER UNLOADING STATION 

VIEWS AND DETAILS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817971 SH 001 02 STRUCTURAL ETF TRUCK LOAD-IN FACILITY STEEL 

PLAN & SECTIONS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817971 SH 002 02 STRUCTURAL ETF TRUCK LOAD-IN FACILITY STEEL 

DETAILS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817972 SH 001 02 STRUCTURAL ETF TRUCK LOAD-IN STATION SECTIONS 

& DETAILS
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SECTION IV – DESIGN INPUT RECORD
17. Design Input Documents and Reference Documents: ☐ N/A

Type of Document Document Number Rev. Title
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817973 SH 001 02 STRUCTURAL ETF TRUCK LOAD-IN STATION MISC 

SECTIONS AND DETAILS
FLOW DIAGRAM AND P&IDs H-2-817974 SH 001 19 P&ID ETF TRUCK LOAD-IN STATION
FLOW DIAGRAM AND P&IDs H-2-817974 SH 002 04 P&ID ETF TRUCK LOAD-IN STATION
FLOW DIAGRAM AND P&IDs H-2-817974 SH 003 02 P & ID PURGEWATER UNLOADING
MECHANICAL H-2-817975 SH 001 12 PIPING ETF TRUCK LOAD-IN & PURGEWATER 

UNLOADING STATION PLAN
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817976 SH 001 04 PIPING ETF TRUCK LOAD-IN STATION SECTIONS AND 

DETAILS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817976 SH 002 01 PIPING ETF TRK LOAD-IN & PURGEWATER UNLOADING 

STATION SECT AND DET
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817976 SH 003 01 PIPING ETF TRK LOAD-IN & PURGEWATER UNL STATION 

SECT & DET
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817976 SH 004 00 PIPING PURGEWATER UNLOADING STATION DETAILS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817976 SH 005 00 PIPING PURGEWATER UNLOADING STATION SUPPORTS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817976 SH 006 00 PIPING ETF TRUCK LOAD-IN  & PURGEWATER 

UNLOADING STATION SECTIONS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817977 SH 001 03 PIPING ETF TRUCK LOAD-IN STATION DETAILS
MECHANICAL H-2-817978 SH 001 02 PIPING ETF TRUCK LOAD-IN STATION PIPE SUPPORTS
FLOW DIAGRAM AND P&IDs H-2-88766 SH 001 14 P & ID LERF BASIN & ETF INFLUENT EVAPORATOR
FLOW DIAGRAM AND P&IDs H-2-88861 SH 001 12 SANITARY WATER SYS PIPING AND INSTRUMENTATION 

DIAGRAM
MECHANICAL H-9-203 SH 001 02 POLAR TANKER PLAN, ELEVATION,  SECTIONS AND 

DETAILS
MECHANICAL H-9-203 SH 002 02 POLAR TANKER PLAN, ELEVATION, SECTIONS AND 

DETAILS
MECHANICAL H-9-203 SH 003 02 POLAR TANKER PLAN, ELEVATION, SECTIONS AND 

DETAILS
MECHANICAL H-9-203 SH 004 02 POLAR TANKER PLAN, ELEVATION, SECTIONS AND 

DETAILS
DESIGN OR PROCUREMENT 
SPECIFICATION

HNF-27957 03 200 Area ETF, Load-In, and LERF Pipe Class Specification

FORMAL CALCULATION HNF-39966 00 PURGEWATER UNLOADING FACILITY PROJECT 
DOCUMENTATION

FORMAL CALCULATION RPP-8360 07 LIFTING ATTACHMENT AND LIFTED ITEM EVALUATION
18. Design Inputs and Design Requirements: (Mandatory)

See Continuation Sheet 
  
  
  

19. Considerations for Design Solution: (Recommendations/Suggestions/Information)
N/A
20. Safety Classification:

☐ SC ☐ SS ☒ GS  ☐ N/A
21. Environmental Risk:

(TFC-ENG-DESIGN-C-52)
☒ Yes   ☐ No

22. Radiological  Risk:
(TFC-ENG-DESIGN-C-52)
☒ Yes   ☐ No

23. Hazard Category
Below Hazard Category 3 Radiological Facility

24. Approval Designators
E, R, EDL-CS, EDL-V, F, WE, NDE, EDL-M, S, EDL-E

SECTION V – DESIGN OUTPUT RECORD
25. Design Outputs ☐ N/A

Type of Document Document Number Rev. Title
                    
26. Other Impacts

27. Work Package Numbers: ☐ N/A
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SECTION VI – IMPACTS
28. Impacted Documents ☐ N/A

Type of Document Document Number Rev. Title
                    

29. Other Outputs

SECTION VII – DESIGN INPUT AND CLOSURE APPROVALS
30. Approvals

Title Name Signature Date
Design Authority Design Input Approval Severson, Brian D Severson, Brian D 09/08/2020
Design Authority Manager Lehrman, Scott D Lehrman, Scott D 09/16/2020
Design Engineering Barnes, Jon E Barnes, Jon E 09/08/2020
Document Control Approval Scales, Anthony Scales, Anthony 09/23/2020
Environmental Protection Wall, Jeremy M Wall, Jeremy M 09/14/2020
Engineering Discipline Lead-Civil/Structural Langevin, Ann Langevin, Ann 09/08/2020
Engineering Discipline Lead-Electrical Rambo, Charles L Rambo, Charles L 09/16/2020
Engineering Discipline Lead-Mechanical Goessmann, Glen E Goessmann, Glen E 09/08/2020
Engineering Discipline Lead-Ventilation Khabir, Sharok Khabir, Sharok 09/10/2020
Fire Protection Hale, Brandon T Hale, Brandon T 09/10/2020
Nondestructive Examination (NDE) SME Berkey, James Berkey, James 09/09/2020
Originator Severson, Brian D Severson, Brian D 09/08/2020
Radiological Control Marks, Jeff Marks, Jeff 09/08/2020
Industrial Safety Perdue, Robert Perdue, Robert 09/11/2020
Specialty Approver Design Input Approval Summey, James W Summey, James W 09/16/2020
Specialty Approver Design Input Approval Samoska, Jerry A Samoska, Jerry A 09/15/2020
Specialty Approver Design Input Approval Moser, Aaron P Moser, Aaron P 09/16/2020
Welding Engineer Berkey, James Berkey, James 09/09/2020

31. Distribution
Name Organization
Apablaza Lorca, Jimmy ETF ENGINEERING
Demiter, Scott M ETF OPERATIONS
Halgren, Dale L ETF ENGINEERING
Lucas, Brett D ETF PROJECTS ENGINEERING
McFerran, Brandon E 242-A/AW/ETF OPERATIONS
Russell, Rose M ETF ENGINEERING
Shepherd, Steven V PROCUREMENT ENGINEERING
Wood, R Robert H TFP PROJECT MANAGEMENT
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Other Design Input 
Building

! Building expansion shall match existing building architecture, roofline and steel structural design.

! Expand the length of the building by 30 feet.

! Expansion shall be to the north.  Existing north exterior wall shall be removed.

! Building design shall be in accordance with IBC, TFC-ENG-STD-06, ASCE-7, and AISC steel 
construction manual. 

! Building expansion shall be provided with secondary containment in accordance with WAC 173-
303-640, NFPA 400 and DOE STD 1066-2012.  Berms, slopes and floor contours shall be used 
as required to direct spillage to a collection sump.

! Building materials, wall paneling, roof paneling, vapor barriers, insulation, etc., shall be consistent 
with HNF-17832*, Technical Specification of Metal Building for the GPP Purgewater Unloading 
Facility at the Effluent Treatment Facility.

! It may be necessary to re-contour or replace the existing or portions of the existing concrete floor 
slab to provide secondary containment of tank waste and fire protection discharge water.  All 
foundation design shall be in accordance with TFC-ENG-STD-06.

! Occupancy of the enclosure shall be in accordance with NFPA 101, 2018 and ICC IBC, 2015, 
and the below table:

Table 1 – Enclosure Occupancy Rating by Mission

Code Occupancy Rating

ICC IBC, 2015 F-1

NFPA 101, 2018 Industrial

! *Note: HNF-17832 is an integral component of document HNF-39966.  HNF-39966 is retrievable from IDMS and SPF.

HVAC

! Deleted

! Deleted 

! The use of radiant heat per ASHRAE Applications Handbook, Chapter 54 for the facility heating 
requirements shall be evaluated.

! HVAC shall be design in accordance with TFC-ENG-STD-07, sections 3.1. 3.2 as specified in 
Table A-1 for non-nuclear facilities, 3.6, 3.8, 3.9 (If needed), 3.10, applicable section 3.18.2, 
3.18.7, 3.19, 3.22.1, 4.24 for AMCA standards and VFD requirements.

! HVAC system shall be in accordance with ASHRAE 55, ASHRAE 62.1, and ASHRAE 90.1 with 
emphasis on Chapter 6.3.

! Prefilter efficiency per ASHRAE 52.2 Table E-1 Application.  ASHRAE 52.2 prefilters may 
consider up to MERV 13 to meet the COVID-19 current ASHRAE guidelines.

! Ventilation fan system shall be designed based on a single zone with VFD.

! Environmental Conditions shall be in accordance with Sections 3.8 and 3.9 of TFC-ENG-STD-07.

! Facility Occupancy Information:
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o Tanker offload operations are conducted by a crew of 4.  Offload operations require 
continuous monitoring.  Workers wear anti contamination protective clothing during 
offloading operations.

o It takes approximately 2 hours to complete offloading operations for one tanker.

o The projected peak season through put once the Interim Disposal Facility (IDF) is in 
operation is 7 tankers per day.

Fire Protection

! Fire protection system shall be designed in accordance with TFC-ESHQ-FP-STD-02.

! Secondary containment for fire water shall be in accordance with DOE STD 1066-2012 and 
NFPA 400.

Backup Unloading Station
See MT-50544 for specific requirements for the backup unloading station.

Load In Frame

! New load in frame shall allow the tanker to park in a set location, regardless of make and model 
of the tanker.

! The load in frame shall accommodate the connection locations of different tanker models, with
tankers parked in a fixed location.  At a minimum, the load in frame shall interface with Tremcar, 
Beal, and Polar tanker trailers.  See attached drawings

! Frame should allow for connecting to multiple tanker designs with tankers parked in a fixed 
location

! Frame should include bubbler or other level instrumentation to provide monitoring of tanker 
volume

! The load in frame shall interface with Tremcar, Beal, and Polar tanker trailers.  See attached 
drawings. 

! Load in frame shall be designed in accordance with AISC “Steel Construction Manual”, and TFC-
ENG-STD-06.

Tanker Load In Stations

! The east and west bays shall be capable of transferring the contents of a tanker to Tank 59A-TK-
1 or LERF.

! The west and east load in stations shall use common pump and filtration equipment.

! Tanker shall be located in a secondary containment system during off-loading activities.

! The existing transfer line for the Load In Facility to LERF shall be used.

! The stations shall be capable of staging a tanker in one bay while concurrently offloading a tanker 
in the other bay 

! All equipment and secondary containment system elements must be compliant with WAC 173-
303-640. Any equipment with primary containment only shall be located within the secondary 
containment system.  

! Study shall be performed to determine if existing load in pumps can be re-used or need to be 
replaced.

! Study shall be performed to determine if existing transfer lines are capable of offloading two 
tankers concurrently
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! All piping, fittings and gaskets shall be in accordance with HNF-27957, class M9 (System 59A).  
System design pressure shall be  determined by the A&E.  The system shall not introduce 
pressures that exceed the design pressures and temperatures (maximum operating conditions) of 
systems that this system will be connected to.All piping shall be designed in accordance with 
ASME B31.3, Normal Fluid conditions.

! All piping shall be designed in accordance with ASME B31.3, Normal fluid conditions.  The need 
for overpressure protection shall be evaluated.  Over pressure protection shall be provided as 
required.

! Equipment should be on arranged modular skids. Equipment layout shall ensure accessibility to 
items requiring maintenance such as instrumentation and filtration.

! Unloading station shall have two pumps arranged in parallel, with one as the primary and the 
other as a standby.  Pumps shall be identical.  

! Pumps shall be capable of transferring contents of tank 59A-TK-1 to LERF. 

! Offloading equipment shall be capable of unloading an 8000 gallon tanker in 2 hours.

! The tanker unloading station shall be include a filter skid.  Filter skid may be integral with the 
pump skid, or a separate modular skid.  

o The filter skid shall have two trains arranged in parallel, with one acting as primary, and 
the other as standby.

o Filter housing shall be multiplex type, capable of housing bags or cartridges

o Filter housing shall have a nominal flow rate of 100 gpm.

o Filter housings shall be designed and stamped in accordance with ASME Section VIII, 
Division 1.

o Filter skid shall be equipped with a catch tank to drain the filter housings into during 
cartridge/bag replacement.  Catch tank shall be capable of holding the volume of the all 
filter housings in one train concurrently.  Catch tank shall be capable of being emptied 
back to the filter housings after filter media replacement.

o A work platform shall be provided to facilitate filter media change out.

o Re-use of existing filtration equipment should be evaluated/considered

o The filter media shall have a 5 micron absolute rating.

o Filter housing design pressure and temperature to be determined as part of design.  
Design temperature and pressure shall be compatible with the balance of the piping 
system and in accordance with applicable codes.

! All materials in contact with dangerous waste shall be compatible with the waste as required by 
WAC 173-303-640.

Tote Load In Station

! The tote load in station shall be capable of transferring the contents of 300 gallon totes to 59A-
TK-1.

! Tote load in station shall have a secondary containment system that complies with complies with 
WAC 173-303-640

! Tote handling shall be performed with a forklift.  Equipment layout and location of load out station 
shall consider forklift accessibility.

! The tote load in station shall filter tote waste using the tanker load in station filter skids.

! “All tote load-In station equipment and secondary containment system elements must be 
compliant with WAC 173-303-640
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! All materials in contact with dangerous waste shall be compatible with the waste as required by 
WAC 173-303-640

Load In Station Control

! Design of instrumentation and control components shall interface with the existing ETF control 
system.

! A local control panel located in the load in facility that interfaces with LCU-15 shall be provided.

General equipment design
! All lifting and handling activities, including the design equipment lift points shall be in accordance 

with DOE-RL-92-36, TFC-ENG-FACSUP-C-25, and RPP-8360. 

! The elimination of tripping hazards shall be considered in all aspects of the design.  All piping and 
conduiting shall be overhead in lieu of on the ground to the extent possible.

! The need to conduct work at heights shall be eliminated to the extent possible.  In cases that 
work at heights is required, work platforms and handrails shall be provided to eliminate the need 
for fall protection harnesses.  Design shall meet the applicable requirements of DOE-0346, 
“Hanford Site Fall Protection Program”.

! Safety shower and eyewash station shall be provided as appropriate for the specific chemical 
hazards present in the work environment.  The MCS shall indicate activation of safety shower.  

! All tank systems and ancillary equipment shall be in accordance with WAC 173-303-640.

! Portions of the design will require evaluation by an Independent Qualified Registered 
Professional Engineer (IQRPE) in accordance with WAC 173-303-640.

Applicable Codes and Standards

Local, State, and National Codes & Standards

! AISC, 14th Edition, “Steel Construction Manual”

! ASCE 7-10, “Minimum Design Loads for Buildings and Other Structures”

! ASHRAE 55, “Thermal Environmental Conditions for Human Occupancy”

! ASHRAE 62.1, “Ventilation for Acceptable Indoor Air Quality”

! ASHRAE 90.1, “Energy Standards for Buildings Except Low-Rise Residential Buildings”

! ASHRAE – Handbook “Applications”

! ASHRAE – Handbook “Fundamentals”, 

! ASHRAE – Handbook “Systems and Equipment”

! ASME B31.3, 2016, “Process Piping”

! ASME Boiler and Pressure Vessel Code (BPVC) Section VIII Division 1, “Rules for Construction 
of Pressure Vessels”

! AWS D1.1/D1.1M, 23rd Edition, “Structural Welding Code – Carbon Steel”

! AWS D1.3/D1.3M, 6th Edition, “Structural Welding Code – Sheet Metal”

! AWS D1.4/D1.4M, 8th Edition, Structural Welding Code – Steel Reinforcing Bars”

! AWS D1.6/D1.6M, 3rd Edition, “Structural Welding Code – Stainless Steel”

! AWS D9.1/D9.1M, 7th Edition, “Sheet Metal Welding Code”
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! ICC IBC, 2015, “International Building Code”

! NFPA 70, 2017, “National Electric Code”

! NFPA 101, 2018, “Life Safety Code”

! NFPA 400, 2019 “Hazardous Material Code”

! UL 508A, 2018, “UL Standard for Safety Industrial Control Panels – Third Edition”

! WAC 173-303-640 “Tank Systems”

! DOE-0346, “Hanford Site Fall Protection Program”

! DOE O 420.1C, “Facility Safety”

! DOE-STD-1066-2012, “Fire Protection”

! MGT-ENG-IP-05, “ORP Fire Protection Program”

! HNF-36174 – “DOE Fire Protection Handbook – Hanford Chapter”

WRPS and DOE Codes & Standards

! TFC-ENG-STD-01, “Human Factors in Design”, with emphasis on the following sections:

o 3.2.1 Human Dimensions.  Equipment that is to be used by personnel shall be designed 
or selected to accommodate body dimensions.  Equipment that is to be used by 
personnel shall be designed or selected to accommodate normal variations such as left-
handed or right-handed personnel, color blindness (red-green, etc.) and depth 
perception, and disabilities as appropriate.  This equipment includes control panels, work 
tables and counters, enclosures, seating, storage, special clothing, and any other 
equipment designed for an operator. 

o 3.2.14 Maintainability. The design of equipment shall incorporate the objective of efficient 
maintainability, as appropriate, for the life of the facility.  The surveillance, testing, and 
maintenance of a system and its restoration to operational effectiveness should be 
achieved at minimum cost with a minimum level of support services.

o Design provisions shall include consideration of worker access requirements.

o Additional access space is needed for maintenance access.  Examples include 
transformer work may require clear space access for use of extended reach tools, 
electrical switchgear requires clear space for workers in addition to the space required for 
racked breakers, clearance for access doors may require clear space to allow workers to 
move around the open doors.

o Systems that require maintenance activities while energized or that are in close proximity 
to systems that will be energized during a maintenance activity require additional human 
factors consideration. 

o 3.3.1 Access.  Ease of access shall be based on the frequency of access required for the 
task(s), worker sensory restrictions and speed of movement considering required 
personal protective equipment for the task(s), 

! TFC-ENG-STD-02, “Environmental/Seasonal Requirements for TOC Systems, Structures, and 
Components, with emphasis on the following sections:

o All new designs shall comply with the requirements of this standard.

! TFC-ENG-STD-06, “Design Loads for Tank Farm Facilities”, with emphasis on the following
sections:

o 3.2 General Design Criteria.  SSCs shall be designed and evaluated to withstand loads 
associated with the operation of the facility and the effects of NPHs. Design and 
evaluation of SSCs shall comply with the loads and acceptance criteria given in this 
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standard. DOE O 420.1C, The IBC and ASCE 7 shall be used as the minimum basic 
design requirements for DOE facilities.

o 3.3 Safety and Natural Phenomena Design Category Correlation.  For design purposes 
and the application of these criteria, the design loads and acceptance criteria for SSCs 
shall be correlated to Natural Phenomena Hazard Design Category (NDC) and Limit 
State designations. The design shall be NDC-1/SDC-1 Limit State A

o 3.4 Anchorage of Equipment. Anchorage for all SSCs shall follow Table 2 requirements.

! TFC-ENG-STD-07, “Ventilation System Design Standard”, with an emphasis on the following 
sections:

o Sections 3.1. 3.2 as specified in Table A-1 for non-nuclear facilities, 3.6, 3.8, 3.9 (If 
needed), 3.10, applicable section 3.18.2, 3.18.7, 3.19, 3.22.1, 4.24 for AMCA standards 
and VFD requirements

! TFC-ENG-STD-10, “Drawing Standard”:

o All new drawings created in support of this project shall comply with the applicable 
requirements of this standard.

! TFC-ENG-STD-12, “TOC Equipment Identification Numbering and Labeling Standard”

o All new piping and components created in support of this project shall comply with the 
applicable requirements of this standard.

! TFC-ENG-STD-14, “Set Point Standard”.

o All new designs shall comply with the applicable requirements of this standard.

! TFC-ENG-STD-15, “Standard for Raceway Systems and Flexible Cords & Cables”

o All new components created in support of this project shall comply with the applicable
requirements of this standard.

! Piping Standard:  ETF piping classes per HNF-27957, 200 Area ETF, Load-In and LERF Pipe 
Class Specification (to be used in lieu of TOC standard TFD-ENG-STD-47)

o All new piping components shall comply with this specification.

o Deviations to the piping standard are permitted with written approvals from the Design 
Authority (DA), and the Engineering Discipline Lead (EDL) or Subject Matter Expert 
(SME) and document owner.  Exceptions to be noted on drawings or other 
documentation as appropriate.  Use of ASME listed components is required.  If use of 
unlisted components is necessary, the appropriate evaluations shall be approved by an 
SME.

! TFC-ENG-STD-23, “Human-Machine Interfaces for Process Control Systems”

o All new designs shall comply with the applicable requirements of this standard.

! TFC-ENG-STD-36, “Hardware for ABB Process Control Systems”

o All new designs shall comply with the applicable requirements of this standard.

! TFC-ENG-STD-40, “Alarm Management and Annunciator Panel for Process Control Systems”

o All new designs shall comply with the applicable requirements of this standard.

! TFC-ENG-STD-41, “Electrical Installations”, 

o All new designs created in support of this project shall comply with the applicable
requirements of this standard.

! TFC-ENG-STD-50, “Industrial Control System Wireless Standards”
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o All new designs shall comply with the applicable requirements of this standard.

! Hoisting and Rigging shall comply with DOE-RL-92-36, TFC-ENG-FACSUP-C-25, and RPP-
8360. 

! TFC-ENG-FACSUP-P-31 - ETF Special Protective Coatings

o All carbon steel piping supports and carbon steel structural steel shall comply with the 
requirements of this procedure.

o All floor surfaces and secondary containment surfaces shall comply with the 
requirements of this procedure.

! TFC-ESHQ-S-STD-19, “Emergency Shower, Eyewash and Decontamination Facility Operation 
Standard”

o All SSCs created in support of this project shall comply with the requirements of this 
standard.

! TFC-ESHQ-FP-STD-02

o All SSCs created in support of this project shall comply with the applicable requirements 
of this standard.

! TFC-ENG-DESIGN-D-71, “Elementary Diagram Guide”

o All electrical panels shall be provided with elementary diagram in accordance with the 
applicable requirements of this standard.

! TFC-ENG-STD-52, “Subcontractor Welding Standards”

o All SSCs created in support of this project shall comply with the requirements of this 
standard.

! TFC-ENG-DESIGN-C-60, “Preparation of Piping Analyses for Waste Transfer Systems”

o All piping analyses prepared in support of this project shall comply with the applicable 
portions of this procedure.
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Description Revision 2 changes.

! Proposed solution
– Eliminate option of relocating LCU-15

! Other Design Inputs
– Changed ASME B31.3 fluid service from “Category D” to “Normal”
– Tote Station, 1st bullet, deleted “or LERF” at end of sentence.

Description Revision 1 changes.

! Problem statement 
– Changed statement “HVAC was inadequately sized” to “HVAC system was inadequately 

designed”
! Proposed solution

– Clarified statement on reworking concrete floor to include the entire concrete floor.
– Changed “adequately sized HVAC” to “adequately designed HVAC”
– Added bullet regarding new MDP to be installed as part of the project.

! Design Inputs 
– Added H-2-88861 Sh 001 “Sanitary Water P&ID” to design inputs

! Other Design Inputs
– Building Subheading 

- 5th bullet, added NFPA 400 and DOE STD 1066-2012
- Added bullet regarding rework of existing concrete slab
- Added bullet regarding building occupancy 

– HVAC Subheading
- Deleted first two bullets
- 6th bullet, added statement regarding COVID-19
- 8th bullet, revised environmental bullet to refer to Sections 3.8 and 3.9 of TFC-ENG-

STD-07
– Fire Protection Subheading

- First bullet, deleted “if required”
- Added second bullet

– Tanker Load In Station Subheading
- 9th bullet – revised design pressure and temperature to be determined by A&E as 

part of the design.
- Fifteenth bullet, first sub-bullet, deleted statement “of three filter housings”
- Fifteenth bullet, 3rd sub-bullet, deleted pressure and temperature rating information.
- Fifteenth bullet, added 9th sub-bullet
- Added last bullet

– Tote Load In Station Subheading
- Added last two bullets

! Applicable Codes and Standards
– Added NFPA 101
– Added NFPA 400
– Added TFC-ENG-STD-14
– Added TFC-ENG-STD-52
– Added TFC-DESIGN-D-71
– Added TFC-DESIGN-C-60
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1 SPF-015 (Rev.C1)

MODIFICATION TRAVELER
Prepared For the U.S. Department of Energy, Assistant Secretary for Environmental Management
By Washington River Protection Solutions, LLC., PO Box 850, Richland, WA 99352
Contractor For U.S. Department of Energy, Office of River Protection, under Contract DE-AC27-08RV14800

TRADEMARK DISCLAIMER: Reference herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United 
States government or any agency thereof or its contractors or subcontractors.  Printed in the United States of America.

Release Stamp

1. MT No: MT-50544   Rev. 01

2. Title:
    ETF Load In Facility - Backup Unloading Station

SECTION I REQUEST FOR MODIFICATION
3. Requested Completion Date (Optional): 4. CACN (optional): Clearance Review Restriction Type:

undefined   
5. Project Number:         ☐N/A
    T1P227

6. Design Type:
☐I ☐II ☒III ☐IV ☐V ☐VI

7. Project Type:
    Project Category 3

8. Workflow Approval Status:
     Design Inputs Approved

9. Design Authority Designator:
PRJ - ETF LOAD IN EXPANSION

10. Related Structures, Systems, and Components
a. Related Building/Facilities ☐N/A b. Related Systems ☐N/A c. Related Equipment ID Nos. (EIN) ☐N/A
2025ED ETF-59A 59A-P-103A

59A-P-103B

11. Problem Description
The ETF receives wastewater shipments via tanker trucks and totes from various sources.  The number of tanker shipments is projected to increase.  
The facility has a limited throughput and several sources of inefficiencies that will make keeping up with the future rates a challenge.  
Modification Travelers MT-50536 and MT-50543 define the requirments for an expansion to the facility, and several modifications to improve overall 
throughput.   
The number of modifications to the facility is extensive, and the facility will be out of service during the construction activities.  
Truck load in operations need to continue during the construction activities.

12. Justification
Allow tanker load in operations to continue while the load in facility is out of service.

SECTION II REQUIRED FOR DESIGN TYPE 1 PROJECTS
13. Project Design Review Required

(TFC-ENG-DESIGN-D-17.1)?
14. Major Modification Evaluation Required

  (Use 1189 Checklist)?
15. Safety In Design Strategy Required?

☒ Yes   ☐ No   ☐ N/A ☐ Yes   ☒ No   ☐ N/A ☐ Yes   ☒ No   ☐ N/A

SECTION III PROPOSED SOLUTION
16. Proposed Solution
Design and implement a back up load in station to be utilized when the facility is out of service.

SECTION IV DESIGN INPUT RECORD

17. Design Inputs ☐N/A

Type of Document Document Number Rev. Title
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817969 SH 001 02 CIVIL ETF TRUCK LOAD-IN & PURGEWATER UNLOADING 

SITE PLAN
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817969 SH 002 02 CIVIL ETF TRUCK LOAD-IN & PURGEWATER UNLOADING 

PLAN AND PROFILES
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817969 SH 003 02 CIVIL ETF TRUCK LOAD-IN & PURGEWATER UNLOADING 

ENLARGED PLAN
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817969 SH 004 02 CIVIL ETF TRUCK LOAD-IN STATION MISCELLANEOUS 

DETAILS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817969 SH 005 02 CIVIL ETF TRUCK LOAD-IN STATION MISCELLANEOUS 

DETAILS
CIVIL, STRUCTURAL, ARCHITECTURAL H-2-817969 SH 006 00 CIVIL PURGEWATER UNLOADING DETAILS AND PROFILE
FLOW DIAGRAM AND P&IDs H-2-817974 SH 001 19 P&ID ETF TRUCK LOAD-IN STATION
FLOW DIAGRAM AND P&IDs H-2-817974 SH 002 04 P&ID ETF TRUCK LOAD-IN STATION
FLOW DIAGRAM AND P&IDs H-2-817974 SH 003 02 P & ID PURGEWATER UNLOADING
MECHANICAL H-9-203 SH 001 02 POLAR TANKER PLAN, ELEVATION,  SECTIONS AND 

DETAILS
MECHANICAL H-9-203 SH 002 02 POLAR TANKER PLAN, ELEVATION, SECTIONS AND 

DETAILS
MECHANICAL H-9-203 SH 003 02 POLAR TANKER PLAN, ELEVATION, SECTIONS AND 

DETAILS
MECHANICAL H-9-203 SH 004 02 POLAR TANKER PLAN, ELEVATION, SECTIONS AND 

DETAILS
DESIGN OR PROCUREMENT 
SPECIFICATION

HNF-27957 03 200 Area ETF, Load-In, and LERF Pipe Class Specification
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17. Design Inputs ☐N/A

Type of Document Document Number Rev. Title
FORMAL CALCULATION HNF-39966 00 PURGEWATER UNLOADING FACILITY PROJECT 

DOCUMENTATION
FORMAL CALCULATION RPP-8360 07 LIFTING ATTACHMENT AND LIFTED ITEM EVALUATION

18. Other Design Input Requirements:
See attached continuation page

19. Other Design Input Considerations:
N/A
20. Preliminary Safety Classification:

☐SC ☐SS ☒GS  ☐N/A
21. Environmental Risk:

(TFC-ENG-DESIGN-C-52 Att. D)
☒ Yes   ☐ No

22. Radiological  Risk:
(TFC-ENG-DESIGN-C-52 Att. D)
☒ Yes   ☐ No

23. Hazard Category
Below Hazard Category 3 Radiological Facility

24. Approval Designators
E, R, EDL-CS, S, F, WE, NDE, EDL-V, EDL-M, EDL-E

SECTION V IMPACTS

25. Impacted Documents ☐N/A

Type of Document Document Number Rev. Title
                    

26. Other Impacts

SECTION VI DESIGN OUTPUT RECORD

27. Design Outputs ☐N/A

Type of Document Document Number Rev. Title
                    
28. Work Package Numbers:                     ☐ N/A

29. Other Outputs

SECTION VII DESIGN INPUT AND CLOSURE APPROVALS

30. Approvals
Title Name Signature Date
Design Authority Design Input Approval Severson, Brian D Severson, Brian D 08/10/2020
Design Authority Manager Lehrman, Scott D Lehrman, Scott D 09/09/2020
Design Engineering Barnes, Jon E Barnes, Jon E 08/10/2020
Document Control Approval Scales, Anthony Scales, Anthony 09/15/2020
Environmental Protection Wall, Jeremy M Wall, Jeremy M 08/24/2020
Engineering Discipline Lead-Civil/Structural Langevin, Ann Langevin, Ann 08/10/2020
Engineering Discipline Lead-Electrical Rambo, Charles L Rambo, Charles L 08/10/2020
Engineering Discipline Lead-Mechanical Goessmann, Glen E Goessmann, Glen E 08/27/2020
Engineering Discipline Lead-Ventilation Khabir, Sharok Khabir, Sharok 08/05/2020
Fire Protection Hale, Brandon T Hale, Brandon T 08/24/2020
Nondestructive Examination (NDE) SME Berkey, James Berkey, James 05/12/2020
Originator Severson, Brian D Severson, Brian D 08/10/2020
Radiological Control Gray, Everett W Gray, Everett W 05/11/2020
Industrial Safety Perdue, Robert Perdue, Robert 05/12/2020
Specialty Approver Design Input Approval Summey, James W Summey, James W 08/10/2020
Specialty Approver Design Input Approval Moser, Aaron P Moser, Aaron P 05/28/2020
Specialty Approver Design Input Approval Samoska, Jerry A Samoska, Jerry A 08/11/2020
Welding Engineer Berkey, James Berkey, James 05/12/2020
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Background Information

The Back Up load In station will be constructed to the south west of the existing ETF Load In Facility.  
Its primary purpose is to allow for the continued unloading of tanker trucks while the ETF Load In 
Facility Expansion project is in construction.  The Back Up facility will contain all the necessary 
equipment to unload one tanker truck at a time.

The Back Up Load In facility will be installed inside a new pre-engineered steel building constructed 
as part of the Load In Expansion project.  The main driver for the new steel building is to reduce the 
overall volume requirements for the Back Up Load In facility secondary containment.

Once the Back Up Load In facility’s mission is complete, the load in equipment will be removed.  The 
building will be repurposed into a general storage facility.  The storage facility will be used to house
consumables and chemicals that are utilized at ETF.

The reconfiguration, and design of storage rack systems, containment systems, chemical 
segregation, industrial ventilation and other infrastructure required to support the storage facility 
mission of the new building is not in the scope of this project.  Design and construction of a general 
purpose building equipped with lighting, electrical power is in the scope of this project.

Other Design Input 

Backup Load In Station

! The backup unloading station will be installed in an unconditioned space.  The equipment will not 
be subjected to wind and precipitation conditions.  Equipment will not be subject to outdoor 
temperatures.  Equipment will be protected with heat trace or other methods to protect from 
freezing conditions.

! Backup unloading station shall have a secondary containment system that 

o Complies with WAC 173-303-640

o Allows ingress and egress of large tankers

o Have capability to be drained or pumped out within 24 hours.

o Secondary containment for equipment and trucks shall utilize portable berms, drip pans, 
or catch basins to the extent practical.

! Unloading station shall interface with Tremcar, Beal, and Polar tanker trailers.  See attached 
drawings. 

! All piping, fittings and gaskets shall be in accordance with HNF-27957, class M9 (System 59A).
System design pressure shall be determined by the A&E.  The system shall not introduce 
pressures that exceed the design pressures and temperatures (maximum operating conditions) of 
systems that this system will be connected to.  All piping shall be designed in accordance with 
ASME B31.3, Normal Fluid conditions.

! Shall use existing transfer lines from the Load in.  Hose in hose lines shall be used to connect the 
Back Up Load In facility equipment to the existing Load In Facility transfer line.

! Equipment should be on arranged modular skids. Equipment layout shall ensure accessibility to 
items requiring maintenance such as instrumentation and filtration.

! Valves should be manually operated.

! Backup unloading station shall have two pumps arranged in parallel, with one as the primary and 
the other as a standby.  Pumps shall be identical.  Pumps shall be sized to unload one (1) 8000-
gallon tanker to LERF in less than 2 hours.
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! The backup unloading station shall include a filter skid.  Filter skid may be integral with the pump 
skid, or a separate modular skid.

o Deleted

o Filter housing shall be multiplex type, capable of housing bags or cartridges

o Filter housing shall have a nominal flow rate of 100 gpm.

o Filter housings shall be designed and stamped in accordance with ASME Section VIII
Division 1.

o Filter skid shall be equipped with a catch tank to drain the filter housings into during 
cartridge/bag replacement.  Catch tank shall be capable of holding the volume of the all 
filter housing concurrently.  Catch tank shall be capable of being emptied back to the filter 
housings after filter media replacement.

o A work platform shall be provided to facilitate filter media change out.

o The use of existing filtration equipment may be considered.

o Filter housing design pressure and temperature to be determined as part of design.  
Design temperature and pressure shall be compatible with the balance of the piping 
system and in accordance with applicable codes.

o Filter housing shall be capable of housing filters rated for 5 micron particles, absolute.

! Provisions to drain the piping, equipment and hose in hose transfer lines shall be provided.

! Piping shall be heat traced as required.

General Equipment Design

! All lifting and handling activities, including the design equipment lift points shall be in accordance 
with DOE-RL-92-36, TFC-ENG-FACSUP-C-25, and RPP-8360. 

! The elimination of tripping hazards shall be considered in all aspects of the design.  All piping and 
conduiting shall be overhead in lieu of on the ground to the extent possible.

! The need to conduct work at heights shall be eliminated to the extent possible.  In cases that 
work at heights is required, work platforms and handrails shall be provided to eliminate the need 
for fall protection harnesses.

! Safety shower and eyewash station shall be provided as appropriate for the specific chemical 
hazards present in the work environment.  The MCS shall indicate activation of safety shower.

! All tank systems and ancillary equipment shall be in accordance with WAC 173-303-640.

! Portions of the design will require evaluation by an Independent Qualified Registered 
Professional Engineer (IQRPE) in accordance with WAC 173-303-640.

Backup Load In Station Weather Enclosure

! The backup load in station shall be enclosed in a pre-engineered steel enclosure

! The size of the back up load in station enclosure shall be determined based on equipment layout 
needs and provide sufficient room for a tanker truck.

! Foundation shall be designed in accordance with TFC-ENG-STD-06.  The enclosure shall have a 
concrete floor.

! Enclosure design shall be in accordance with IBC, TFC-ENG-STD-06, ASCE-7, the MBMA, and 
AISC steel construction manual. 

! Lighting shall be provided in accordance with the IES Lighting Handbook.
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! The interior walls and ceiling of the enclosure shall be insulated.

! Sufficient electrical power shall be provided to power equipment and lighting.  Additional power 
capacity to allow for a future ventilation system shall be provided. 

! The enclosure shall accommodate a tractor and tanker trailer.  The enclosure shall allow the 
tanker to enter from the west, and exit from the east.  The overall length of the enclosure shall be 
sufficient to accommodate the entire tractor trailer with sufficient room to conduct load in 
operations.

! The enclosure shall be equipped with roll up doors on the truck entrance and exits.  

! Occupancy of the enclosure shall be in accordance with NFPA 101, 2018 and ICC IBC, 2015, 
and the below table:

Table 1 – Enclosure Occupancy Rating by Mission

Backup Load In Mission Storage Facility Mission

ICC IBC, 2015 F-1 S-1

NFPA 101, 2018 Industrial Storage

! The overall foot print of enclosure shall be less than 5000 ft2.

Enclosure Ventilation

! Ventilation of the weather enclosure shall be in accordance with TFC-ENG-STD-07 Attachment 
A-1, Table A-1 for non-nuclear facilities.

! Ventilation shall be based on natural circulation in accordance with ASHRAE 55 Appendix J.
Natural ventilation openings may include 

o operable windows, clerestories, doors, and skylights; 

o roof ventilators; 

o Specially designed inlet or outlet openings such as OA louvers and EA grilles, ventilation 
penthouses or shafts, chimneys, windcatchers, and roof monitors.

! Fans may be used as needed to ensure sufficient air turnover is achieved to maintain 
temperature below maximum allowable.

! Ventilation fan system shall be designed based on a single zone with VFD.

! Maximum temperature in the weather enclosure shall be 104F for equipment protection.

! Heating capabilities inside the weather enclosure are not required.  Heating may be included for 
freeze protection.  If heating is included, the minimum building temperature shall be compatible 
with future chemical storage needs.

Fire Protection 

! Fire protection sprinklers are not required.

! Enclosure shall be in accordance with all applicable requirements of TFC-ESHQ-FP-STD-02

MT-50544 Rev.01 9/15/2020 - 1:28 PM 5 of 14



CONTINUATION SHEET    
   

Applicable Codes and Standards

Local, State, and National Codes & Standards

! AISC, 14th Edition, “Steel Construction Manual”

! ASCE 7-10, “Minimum Design Loads for Buildings and Other Structures”

! ASHRAE 55, “Thermal Environmental Conditions for Human Occupancy”

! ASHRAE 62.1, “Ventilation for Acceptable Indoor Air Quality”

! ASME B31.3, 2016, “Process Piping”

! ASME Boiler and Pressure Vessel Code (BPVC) Section XIII Division 1, “Rules for Construction 
of Pressure Vessels”

! AWS D1.1/D1.1M, 23rd Edition, “Structural Welding Code – Carbon Steel”

! AWS D1.6/D1.6M, 3rd Edition, “Structural Welding Code – Stainless Steel”

! ICC IBC, 2015, “International Building Code”

! MBMA, 2012, “Metal Building Systems Manual”

! NFPA 70, 2017, “National Electric Code”

! NFPA 101, 2018, “Life Safety Code”

! L 508A, 2018, “UL Standard for Safety Industrial Control Panels – Third Edition”

! WAC 173-303-630 “Use and Management of Containers”

! WAC 173-303-640 “Tank Systems”

! DOE-0346, “Hanford Site Fall Protection Program”

! DOE O 420.1C, “Facility Safety”

! DOE-STD-1066-2012, “Fire Protection”

! MGT-ENG-IP-05, “ORP Fire Protection Program”

! HNF-36174 – “DOE Fire Protection Handbook – Hanford Chapter”

WRPS and DOE Codes & Standards

! TFC-ENG-STD-01, “Human Factors in Design”

o 3.2.1 Human Dimensions.  Equipment that is to be used by personnel shall be designed 
or selected to accommodate body dimensions.  Equipment that is to be used by 
personnel shall be designed or selected to accommodate normal variations such as left-
handed or right-handed personnel, color blindness (red-green, etc.) and depth 
perception, and disabilities as appropriate.  This equipment includes control panels, work 
tables and counters, enclosures, seating, storage, special clothing, and any other 
equipment designed for an operator. 

o 3.2.14 Maintainability. The design of equipment shall incorporate the objective of efficient 
maintainability, as appropriate, for the life of the facility.  The surveillance, testing, and 
maintenance of a system and its restoration to operational effectiveness should be 
achieved at minimum cost with a minimum level of support services.

o Design provisions shall include consideration of worker access requirements.
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o Additional access space is needed for maintenance access.  Examples include 
transformer work may require clear space access for use of extended reach tools, 
electrical switchgear requires clear space for workers in addition to the space required for 
racked breakers, clearance for access doors may require clear space to allow workers to 
move around the open doors.

o Systems that require maintenance activities while energized or that are in close proximity 
to systems that will be energized during a maintenance activity require additional human 
factors consideration. 

o 3.3.1 Access.  Ease of access shall be based on the frequency of access required for the 
task(s), worker sensory restrictions and speed of movement considering required 
personal protective equipment for the task(s), 

! TFC-ENG-STD-02, “Environmental/Seasonal Requirements for TOC Systems, Structures, and 
Components.

o All new designs shall comply with the requirements of this standard.

! TFC-ENG-STD-06, “Design Loads for Tank Farm Facilities”

o 3.2 General Design Criteria.  SSCs shall be designed and evaluated to withstand loads 
associated with the operation of the facility and the effects of NPHs. Design and 
evaluation of SSCs shall comply with the loads and acceptance criteria given in this 
standard. DOE O 420.1C, The IBC and ASCE 7 shall be used as the minimum basic 
design requirements for DOE facilities.

o 3.3 Safety and Natural Phenomena Design Category Correlation.  For design purposes 
and the application of these criteria, the design loads and acceptance criteria for SSCs 
shall be correlated to Natural Phenomena Hazard Design Category (NDC) and Limit 
State designations. The design shall be NDC-1/SDC-1 Limit State A

o 3.4 Anchorage of Equipment. Anchorage for all SSCs shall follow Table 2 requirements.   

! TFC-ENG-STD-07, “Ventilation System Design Standard”, with an emphasis on the following 
sections:

o Sections 3.1, 3.2 as specified in Table A-1 for non-nuclear facilities, 3.6, 3.8, 3.9 (If 
needed), 3.10, applicable section 3.18.2, 3.18.7, 3.19, 3.22.1, 4.24 for AMCA standards 
and VFD requirements

! TFC-ENG-STD-10, “Drawing Standard”

o All new drawings created in support of this project shall comply with the requirements of 
this standard.

! TFC-ENG-STD-12, “TOC Equipment Identification Numbering and Labeling Standard”

o All new piping and components created in support of this project shall comply with the 
requirements of this standard.

! TFC-ENG-STD-14, “Set Point Standard”.

o All new designs shall comply with the requirements of this standard.

! TFC-ENG-STD-15, “Standard for Raceway Systems and Flexible Cords & Cables”

o All new components created in support of this project shall comply with the requirements 
of this standard.

! Piping Standard:  ETF piping classes per HNF-27957, 200 Area ETF, Load-In and LERF Pipe 
Class Specification (to be used in lieu of TOC standard TFD-ENG-STD-47)

o All new piping components shall comply with this specification.
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o Deviations to the piping standard are permitted with written approvals from the 
Engineering Discipline Lead (EDL).  Exceptions to be noted on drawings or other 
documentation as appropriate.  Use of ASME listed components is required.  If use of 
unlisted components is necessary, the appropriate evaluations shall be approved by an 
SME.

! TFC-ENG-STD-23, “Human-Machine Interfaces for Process Control Systems”

o All new designs shall comply with the requirements of this standard.

! TFC-ENG-STD-36, “Hardware for ABB Process Control Systems”

o All new designs shall comply with the requirements of this standard.

! TFC-ENG-STD-40, “Alarm Management and Annunciator Panel for Process Control Systems”

o All new designs shall comply with the requirements of this standard.

! TFC-ENG-STD-41, “Electrical Installations”, 

o All SSCs created in support of this project shall comply with the requirements of this 
standard.

! TFC-ENG-STD-50, “Industrial Control System Wireless Standards”

o All new designs shall comply with the requirements of this standard.

! Hoisting and Rigging shall comply with DOE-RL-92-36, TFC-ENG-FACSUP-C-25, and RPP-
8360.

! TFC-ENG-FACSUP-P-31 - ETF Special Protective Coatings

o All carbon steel piping supports and carbon steel structural steel shall comply with the 
requirements of this procedure.

o All floor surfaces and secondary containment surfaces shall comply with the 
requirements of this procedure.

! TFC-ESHQ-FP-STD-02

o All SSCs created in support of this project shall comply with the requirements of this
standard.

! TFC-ENG-DESIGN-D-71, “Elementary Diagram Guide”

o All electrical panels shall be provided with elementary diagram in accordance with this 
standard.

! TFC-PLN-118, “ Strategic Plan for Hanford Waste Feed Delivery and Treatment Process Control 
Systems”

o The process control system for the backup load in facility shall meet the applicable 
requirements of this plan.

! TFC-ENG-DESIGN-C-60, “Preparation of Piping Analyses for Waste Transfer Systems”

o All piping analyses prepared in support of this project shall comply with the applicable 
portions of this procedure.

MT-50544 Rev.01 9/15/2020 - 1:28 PM 8 of 14



CONTINUATION SHEET    
   

Description Revision 1 changes.

! Added “Background Information” section
! Other Design Inputs

– Backup  Load In Station Subheading
- Revised first bullet
- Added 2nd bullet, 4th sub-bullet
- 4th bullet – revised design pressure and temperature to be determined by A&E as 

part of the design.
- Added sentence on use of hose in hose transfer lines in 5th bullet
- 9th bullet, deleted first sub-bullet
- 9th bullet, 3rd sub-bullet, deleted pressure and temperature rating information.
- 9th bullet, added 8th and 9th sub-bullet
- Added 10th bullet on equipment draining
- Added 11th bullet on heat tracing piping
- Changed fluid service from category D to normal fluid service.

– Added Section “Backup Load In Station Weather Enclosure
– Added Section “Enclosure Ventilation”
– Added Section “Fire Protection:

! Applicable Codes and Standards
– Added ASHRAE 55
– Added ASHRAE 62.1
– Added MBMA
– Added NFPA 101
– Added TFC-ENG-STD-07
– Added TFC-ESHQ-FP-STD-02
– Added TFC-ENG-STD-14
– Added TFC-ENG-DESIGN-D-71
– Added TFC-PLN-118
– Added TFC-ENG-DESIGN-C-60
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1.0 SCOPE

This specification details the requirements for the design, fabrication, and testing of encased 
transfer lines and hose jumpers intended to convey liquid radioactive waste from underground 
storage tanks in support of U.S. Department of Energy, River Protection Retrieval program 
goals.  

1.1 GENERAL DESCRIPTION

1.1.1 Transfer Lines

The finished Hose-In-Hose Transfer Line (HIHTL) assemblies to be supplied in accordance with 
this specification shall consist of a flexible primary hose installed within a secondary encasement 
hose.  The intent of the secondary encasement is to confine fluids resulting from any potential 
leak in the primary line, and convey this fluid to an existing pump pit or valve pit for leak 
detection.  The primary or secondary hose shall be wrapped with heat tape.  As designs dictate, a 
HIHTL heat trace feed through (HTFT) assembly may be interposed in between lengths of 
HIHTLs, which is also supplied in accordance with this specification.  The secondary 
encasement shall be covered with insulation as defined in the procurement documentation. 

1.1.2 Non-Metallic Flexible Hose Jumpers

The finished non-metallic flexible hose jumper assemblies (hose jumpers) to be supplied in 
accordance with this specification shall consist of a flexible hose identical to those used for 
primary hoses in HIHTL assemblies, and may include steel pipe, American Society of 
Mechanical Engineers (ASME) B31.31-listed/qualified pipe fittings, thermocouples, heat tape 
and insulation as defined in the procurement documentation.  Hose jumpers are intended to be 
installed inside structures.

1.1.3 End Fittings

End fittings are piping components that are attached to the raw hose via Swaging, Crimping, or 
Internal Expansion, as defined in Chapter 5 of the Rubber Manufacturers Association (RMA) 
IP-2, Hose Handbook:  

Swaged-on – This type of coupling is applied by using special equipment to 
“swage” a ferule on to the outside of the hose.  “Swaging” is defined as 
squeezing the ferule by passing it lengthwise into a spit die.  This type of coupling 
is often used with thermoplastic hose.

Crimped-on – This type of coupling is applied by crimping or compressing it 
radially by a number of fingers moving toward the hose axis.  This coupling 
attachment method is versatile since crimped assemblies can be made with low-
pressure hose, as well as high-pressure hydraulic hoses.

Internally Expanded Full Flow Couplings – This type of coupling is used in 
applications where full flow is required such as oil, gasoline, chemical, and food 
transfer hose.  The coupling is attached by passing an expander through the I.D.

                                                
1 ASME B31.3, Process Piping.
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of the shank.  This expands the shank, thus providing compression of the hose 
wall to aid in coupling retention while achieving full flow characteristics.

Requirements of this specification apply to end fittings.  Assemblies shall be fitted with 
appropriate end fittings.  Fittings shall allow field testing or flushing of the secondary 
encasement hose.

End fittings shall be successfully tested per this specification. 

Primary and/or secondary hoses not requiring end fittings shall be protected in such a way to 
prevent injury from handling the hose and prevent damage to the ends of the hose.

1.1.4 End Connections

End connections are piping components that attach to the end fittings (e.g., HIHTL HTFT 
assemblies).  End connections do not contain or directly attach to the raw hose.  End connections 
are provided at the request of the Buyer to connect HIHTL to equipment or other HIHTL.  End 
connections shall be designed, fabricated, and tested to ASME B31.3 for Normal Fluid Service.

1.2 WORK INCLUDED

The Seller shall perform all activities in accordance with this specification; TFC-ENG-STD-21, 
“Hose-in-Hose Transfer Lines”; contract requirements; RPP-RPT-42153, Safety-Significant 
Hose-in-Hose Transfer Line (HIHTL) Systems Functions and Requirements Evaluation 
Document; and the Seller’s established manufacturing procedures.

1.2.1 Component Manufacture

The Seller shall procure and fabricate materials and components in accordance with this 
specification.

1.2.2 Qualifications and Training

The Seller shall provide documentation of the following to the Buyer for approval (prior to 
award) per Section 5.0:

1.2.2.1 Hose Product Seller Documentation

The hose product Seller shall provide the following documentation to the Buyer for approval:

# The Seller shall be a listed member (Distributor) of the Association for Hose and 
Accessories Distribution (NAHAD).

# The Seller shall have at least one lead assembler recognized by NAHAD for design and 
fabrication of industrial hose by successfully completing and receiving a Certificate of 
Completion for their design and fabrication of industrial and composite hose exam.  

# The Seller shall have a minimum of three years of experience in the design, fabrication, 
and assembly of chemical hoses, fittings, and assemblies (hose and fittings) and previous 
sales of a minimum of five applications of a chemical hose assembly. 
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1.2.2.2 End Connection Product Seller Documentation

The end connection product Seller shall provide the following documentation to the Buyer for 
approval:

# The Seller shall have a minimum of three years of experience in the design, fabrication, 
and assembly of piping components, pipe fittings, and/or piping assemblies and previous 
sales of a minimum of two applications of chemical hose end connection assemblies. 

1.2.3 Transfer Line and Hose Jumper Assemblies

The Seller shall assemble, to the extent specified herein, the various Buyer-supplied and Seller-
supplied equipment and fabricated components required for final transfer line and hose jumper 
assemblies.

1.2.4 Evaluation, Inspection, and Test

The Seller shall perform all evaluations, inspections, and tests required by this specification 
except those tests specified to be performed by the Buyer.

1.2.5 Document Submittal

The Seller shall prepare and submit documentation as specified in Section 5.0 of this 
specification. 

1.2.6 Shipment

The Seller shall prepare the various components and assemblies specified herein for shipment, 
and ship to a location designated by the Buyer.

1.3 WORK NOT INCLUDED

The following activities shall be performed by the Buyer and are not within the scope of this 
specification. 

1.3.1 Field Installation

The Buyer, at the Buyer’s facility, shall perform installation of the HIHTL and/or hose jumper 
assemblies.

1.3.2 Buyer-Performed Tests

The Buyer shall perform specific tests in order to classify certain parts of the HIHTL and hose 
jumper assemblies to perform safety functions at a nuclear facility.

2.0 APPLICABLE DOCUMENTS

The following documents, of the exact issue shown, form a part of the basis of design to the 
extent specified in the applicable sections of this document and establish the Code of Record. In 
the event of a conflict between documents referenced herein and the requirements of this 
specification, the requirements of this specification shall take precedence.
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2.1 GOVERNMENT DOCUMENTS

10 CFR 436, Title 10, “Energy,” Code of Federal Regulations, Part 436, “Federal Energy 
Management and Planning Programs,” as amended

10 CFR 830, “Nuclear Safety Management,” Code of Federal Regulations, as amended

10 CFR 835, “Occupational Radiation Protection,” Code of Federal Regulations, as amended

10 CFR 851, “Worker Safety and Health Program,” Code of Federal Regulations, as amended

42 U.S.C. 15801, Title 42, “The Public Health and Welfare,” United States Code, Chapter 149, 
“National Energy Policy and Programs,” Section 15801, “Definitions,” as amended

2.2 NON-GOVERNMENT DOCUMENTS

ASNT SNT-TC-1, Recommended Practice for Personal Qualification and Certification in 
Nondestructive Testing, American Society for Nondestructive Testing (ASNT), Columbia, Ohio

ASME B1.20.1, 1983, Pipe Threads, American Society of Mechanical Engineers, New York, 
New York

ASME B16.5, 1998, Pipe Flanges and Flanged Fittings, American Society of Mechanical 
Engineers, New York, New York

ASME B31.3, 2016, Process Piping, American Society of Mechanical Engineers, New York, 
New York

ASME BPVC, 2017, Boiler and Pressure Vessel Code (BPVC), American Society of Mechanical 
Engineers, New York, New York

ASME-NQA-1, 2008, with 2009 Addenda, Quality Assurance Requirements for Nuclear Facility 
Applications, American Society of Mechanical Engineers, New York, New York

ASTM D380, 1994, Standard Test Methods for Rubber Hose, ASTM International (ASTM), 
West Conshohocken, Pennsylvania

ASTM D991, 1989, Standard Test Method for Rubber Property – Volume Resistivity of 
Electrically Conductive and Anti-Static Products, ASTM International, West 
Conshohocken, Pennsylvania

AWS D1.6, 2017, Structural Welding Code – Stainless Steel, American Welding Society (AWS), 
Miami, Florida

NAHAD 500, 2005, Industrial Hose Assembly Specification Guidelines, The Association for 
Hose and Accessories Distribution, Annapolis, Maryland

NAHAD 600, 2005, Composite Hose Assembly Specification Guidelines, The Association for 
Hose and Accessories Distribution, Annapolis, Maryland

NFPA 70®2, 2014, National Electrical Code®2, National Fire Protection Association®2

(NFPA®2), Quincy, Massachusetts

                                                
2 NFPA 70, National Electrical Code, and National Fire Protection Association are registered trademarks of the 

RPP-14859 Rev.15 4/21/2020 - 11:28 AM 11 of 76



RPP-14859, Rev. 15

5

RMA IP-2, 2003, Hose Handbook, Rubber Manufacturers Association, Washington, D.C.

2.3 NON-GOVERNMENT NON-CODE OF RECORD DOCUMENTS

2.3.1 Documents

HNF-EP-0182, 2018 Waste Tank Summary Report for Month Ending February 28, 2018, 
Rev. 363, CH2M HILL Plateau Remediation Company, Richland, Washington

RPP-7756, 2001, Engineering Test Plan for Testing Hose-in-Hose Design, Rev. 0, CH2M HILL 
Hanford Corporation, Richland, Washington

RPP-14541, 2017, Jumper Fabrication and Testing Specification for Tank Farms, Rev. 8, 
Washington River Protection Solutions, LLC, Richland, Washington

RPP-19131, 2003, Ultrasonic Deagglomeration in the 200 Series Retrieval, Rev. 1, CH2M HILL 
Hanford Group, Inc., Richland, Washington

RPP-RPT-42153, 2017, Safety-Significant Hose-in-Hose Transfer Line (HIHTL) Systems 
Functions and Requirements Evaluation Document, Rev. 8, Washington River Protection 
Solutions, LLC, Richland, Washington

TFC-ENG-STD-21, 2017, “Hose-in-Hose Transfer Lines,” Rev. D-11, Washington River 
Protection Solutions, LLC, Richland, Washington

TFC-ENG-STD-22, 2017, “Piping Jumpers and Valves,” Rev. G-2, Washington River Protection 
Solutions, LLC, Richland, Washington

2.3.2 Sketches

The sketches identified in Table 2-1 are provided in Appendix A for information purposes to 
guide the vendor in fabrication, inspection, and test planning.  Section 3.0 of this specification 
lists required functional characteristics for finished transfer line assemblies.  The information 
depicted on these sketches does not necessarily reflect characteristics of the final design.

Table 2-1, Summary of Sketches for Safety-Related and General-Service Items

Sketch Title

A Typical HIHTL, Heat Trace on Primary
B Hose Jumper
C Primary Hose End Fittings
D Primary Hose End Fittings Continued
E 4” Secondary Hose End Fittings
F Typical Adjustable Union End Fittings
G Hose Numbering System
H Typical HIHTL Heat Trace Feed Through Assembly

                                                
National Fire Protection Association, Quincy, Massachusetts.
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3.0 TECHNICAL REQUIREMENTS

3.1 GENERAL REQUIREMENTS

3.1.1 Description of Typical Transfer Line Assemblies

Sketch A depicts the arrangement of typical HIHTL assemblies that will be utilized to transfer 
diluted waste between storage tanks and nearby pits.  Finished assemblies shall be of nominal 
lengths and diameters specified in procurement documentation.  The procurement documentation 
will contain a Buyer’s part number for the primary and secondary assemblies.  This Buyer’s part 
number shall be used in lieu of the Seller’s part number.  Sketch G consists of the part number 
break down for the transfer line assembly.  Sketches C and D and Section 3.3.5.1 depict the 
typical end fittings that shall be fitted to the ends of hoses on these assemblies.  

3.1.2 Description of Intermediate Transfer Line Assemblies

Some transfer lines require an overall finished length greater than what may be fabricated from a 
single, continuous length of raw material.  In this instance, multiple assemblies will be joined 
together at intermediate points.  Assemblies for these lines shall be as depicted on Sketch A.  
These assemblies shall incorporate end fittings as described in Section 3.3.5.1 which allow hoses 
to be connected in the field (by the Buyer per Section 1.3.1).  Assemblies shall be such that the 
end fittings of primary hoses can be pulled clear of secondary hose end fittings to allow 
make-up, then secondary hoses pulled together to allow make-up of the outer encasement joint, 
without damaging any components.

3.1.3 Description of Hose Jumper Assemblies

Hose jumpers are required to connect a transfer line to existing permanent transfer lines or other 
temporary transfer lines, pumps, and valve manifolds.  Normally these connections are made 
within a pit.  Hose jumpers utilize the flexibility, chemical, and physical resistance properties of 
the hoses used as primary hoses in transfer lines.  The hose jumpers will be located inside a 
structure making secondary encasement unnecessary.  However, heat trace and insulation may 
still be required for freeze protection or to minimize the chance of plugging.  Sketch B depicts 
the standard configuration for a hose jumper.  Sketch C and Section 3.3.5.3 depict typical end 
fittings attached to the ends of hose jumpers on these assemblies.

3.1.4 General Design Criteria

Transfer line and hose jumper assemblies shall be designed in accordance with the applicable 
general design criteria of RMA IP-2.  End fittings and connections shall be designed in 
accordance with the applicable general design criteria in ASME B31.3.

The Seller shall provide pedigree documentation with full traceability of all safety-related 
equipment.  This includes items purchased from evaluated suppliers as well as those commercial 
grade dedicated.

Table 3-1 identifies which items the Buyer has deemed safety related and general service: 
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Table 3-1, Safety-Related and General-Service Items

Safety Related General Service
Primary Hose End Fitting Set Screws
Secondary Hose Secondary Seals and Gaskets
Primary End Fittings Secondary Nuts and Bolts
Secondary End Fittings Insulation
Primary O-rings on End Fittings Heat Trace
HIHTL HTFT Assemblies

3.2 FUNCTIONAL CHARACTERISTICS

The following functional characteristics are required for the entire HIHTL and/or hose jumper 
assembly including the individual hoses, heat tracing, insulation, and end fittings.

3.2.1 Rated Working Pressures

The maximum rated working pressure for primary hose assemblies shall not be less than 
425 psig for a 2” hose, not less than 450 psig for a 1 1/2” hose, and not less than 500 psig for a 
1” hose.  The maximum rated working pressure for secondary hose assemblies shall not be less 
than 170 psig.  All primary and secondary hose assemblies shall withstand vacuum to -6” of 
water column without collapse.

3.2.2 Burst Pressure Ratings

The burst pressure for primary hose assemblies, as determined by the methods identified in 
Section 4.0 of this specification, shall be not less than four times the rated working pressure, or 
1,700 psig for 2” hose assemblies, 1,800 psig for 1 1/2” hose assemblies, or 2,000 psig for 1” 
hose assemblies.  The burst pressure for secondary hose assemblies shall be not less than five
times the maximum rated working pressure, or 850 psig.

The burst pressure for 1 1/2” hose assemblies in the Extended Reach Sluicer System (ERSS)
shall be at least 1,600 psig (four times the process hose design pressure of 400 psig).

3.2.3 Tensile Strength Requirements

Primary and secondary hose assemblies shall be capable of withstanding an axial load equal to 
the weight of the hose when filled with a fluid having a specific gravity of 1.5, times a load 
factor of 2.25, without rupturing the hose.  For worst-case scenario, lifting of the maximum 
length of a single piece of transfer line (380’, disconnected jointed line3), the requirements 
convert into 3,140 lbs for the 2” primary hose assembly, 2,130 lbs for the 1 1/2” primary hose 
assembly, 1,220 lbs for the 1” primary hose assembly, and 10,240 lbs for the 4” secondary hose 
assembly.

3.2.4 Process Temperature Rating

Primary and secondary hose assemblies shall be suitable for use at process fluid temperatures up 
to 180°F.  

                                                
3 See applicable design drawings for tensile strength requirements for HIHTL segments longer than 380’.
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3.2.5 Heat Trace Requirements

Transfer line and hose jumper assemblies shall incorporate heat trace as necessary for freeze 
protection or to prevent the process fluid from cooling significantly (specific heat tracing 
requirements are contained in Section 3.3.6 of this specification).  The exterior surface of either 
the primary or secondary hose (to be specified in the procurement documentation), and any 
appurtenant over-wrap required for dissipation of static charges, shall be suitable for direct 
continuous contact with specified heat tracing (155°F contact temperature).

3.2.6 Ambient Environment Conditions

Primary and secondary hoses, and any insulation or heat tracing, shall be suitable for installation 
in an outdoor environment, in direct contact with soil, shaded from direct sunlight, with an 
ambient temperature range of –25°F to 120°F, with temperatures up to 180°F inside structures. 

3.2.7 Static Dissipation

Both primary and secondary hoses shall be manufactured in such a manner as to prevent the 
buildup of static charge between the two during their assembly, installation, operation, and 
dismantling.  The use of anti-static rubber products meeting the definition included in ASTM 
D991 (resistance between 104 and 1011 ohms) or Buyer-approved equivalent is required for inner 
and outer surfaces of the secondary encasement hose, and for the outer surface of the primary 
hose.

3.2.8 Chemical Compatibility

Materials of construction shall be compatible with the specified waste and conditions in 
Appendix B.  Material selection, design, and fabrication shall maximize the useful service life of 
finished assemblies towards a service life goal of three years while complying with the detailed 
requirements of this specification.  

3.2.9 Service Life

The Seller shall specify the maximum shelf life, and submit technical justification to determine a 
service life, which can be expected for finished assemblies in the engineering evaluation data 
submitted per the requirements of Section 5.0.  The service life shall consider exposure to 
chemical constituents, radiation dosage, temperature, and pressure, while continuing to meet the 
technical requirements of Section 3.0.  The Seller shall not provide materials that have less than 
75% of total shelf life available at the time of shipment (Example:  If the shelf life of a product is 
seven years, then the Seller shall not provide materials with more than 21 months of shelf life 
used prior to shipment).

3.3 PHYSICAL CHARACTERISTICS

3.3.1 Length

The nominal length of finished assemblies shall be as specified in procurement documentation 
issued to acquire assemblies which conform to this specification.  Critical dimensions and 
tolerances required for interface connections on either end of each assembly shall be as noted on 
Sketches A and B.  Transfer lines, which span distances greater than 380’, shall be made up of 
multiple jointed HIHTL and hose jumper assemblies.  Each assembly shall be fitted with end 
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fittings as depicted in the arrangement on Sketch A.  For jointed assemblies, end fittings shall be 
as specified in procurement documents to allow interface of adjoining segments.

3.3.2 Diameter

Primary hoses shall have a nominal inside diameter of 2”, 1 1/2”, or 1”.  Secondary hoses shall 
have a nominal inside diameter of 4”.  Hoses shall accommodate the end fittings for primary and 
secondary end fittings depicted on Sketches C, D, E, and F.  

3.3.3 Bend Radius

Final assemblies, incorporating the insulation and heat tracing specified elsewhere in this 
document, shall be capable of being bent about a 16” radius without damage or buckling. 

3.3.4 Materials

Both primary and secondary hose tube material shall be ethylene propylene diene monomer 
(EPDM), or Buyer-approved alternative, meeting the chemical compatibility requirements of this 
specification.  Materials used in the construction of assemblies shall meet the functional 
characteristics defined in Section 3.2.  Braiding for reinforcement shall be provided as necessary 
to meet the pressure and tensile strength requirements identified for the hoses in Sections 3.2.1, 
3.2.2, and 3.2.3.  Reinforcement material shall be fully encapsulated.  If components and/or 
materials not specified in this document are to be used, the change shall be submitted to the 
Buyer for approval with the proposal.

3.3.5 End Fittings

All end fittings shall be fabricated from austenitic stainless steel conforming to an ASTM 
standard with a Certified Material Test Report (CMTR).  End fittings shall be attached to the raw 
hose via swaging, crimping, or internal expansion, as defined in Section 1.1.3.  Attachment 
methods between hoses and end fittings shall comply with the functional characteristics in 
Section 3.2.  Sketches for hose assemblies and end fittings are typical. 

3.3.5.1 End Fittings – Typical Transfer Lines

A typical HIHTL primary hose end shall be fitted with a ChemJoint™4 coupling by Campbell 
Fittings, Inc. of Boyertown, Pennsylvania, or other Buyer-approved fitting. 5  All threaded 
connections are as depicted in Sketch C, Detail 1 or 2.  To prevent buckling and wear of the 
primary hose as it extends past the secondary hose, the primary hose may be fitted with end 
fittings as depicted in Sketch D, Detail 1 or 2.  A locking mechanism to prevent the nuts from 
backing off shall be supplied for each primary hose end fitting.  

The secondary hose shall be fitted with a fitting assembly as described in Section 1.1.3 and one 
of the following end assemblies:

# A 4” x 6” concentric reducer and a Raised Face Weld Neck Flange per ASME B16.5, 
Class 150, Material Group 2.1 or 2.2 as depicted in Sketch E, Detail 1.

                                                
4 ChemJoint is a trademark of Campbell Fittings, Inc., Boyertown, Pennsylvania.
5 It should be noted that the Campbell fitting used for hose and fittings are not the standard fitting in Campbell’s 
catalog.  These fittings are specifically designed and built as a proprietary fitting by Campbell for one of the hose 
manufacturers to meet ASME B31.3 unlisted component qualifications.
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# A 4” NPT male thread as depicted in Sketch E, Detail 2.
# A 4” adjustable union such as the typical one depicted in Sketch F, Detail 1, allowing 

access to the inner hose to secure the connections.
# A 4” adjustable union such as the typical one depicted in Sketch F, Detail 2, allowing 

access to the inner hose to secure the connections.
Distance between primary and secondary hose end fittings shall conform to critical dimensions 
depicted on Sketch A (dimensions apply to the threaded union in the “closed” position).

3.3.5.2 Not Used

3.3.5.3 End Fittings – Hose Jumpers

Hose jumper assembly is depicted in Sketch B.  The hose jumper ends may be fitted with a male 
or female connector such as a threaded ChemJoint as depicted in Sketch C, Detail 1 or 2 or a 
Schedule 40 pipe stub for attachment to Buyer’s fitting.  If a ChemJoint, or other thread type of 
end connection is used, a locking mechanism to prevent the nuts from backing off shall be 
supplied for each hose jumper end fitting.

3.3.5.4 Not Used

3.3.5.5 End Connections – Heat Trace Feed Through Assembly

When jointed HIHTLs are connected where heat trace is applied to the primary hose, the HTFT 
assembly may be used to connect the heat trace to electrical power.  The HTFT (illustrated in 
Sketch H) has two 6” flanges that are used for connection of HIHTLs having a 2” primary hose 
and a 4” secondary hose that terminates with a 6” weld neck flange.  The 8” flange of the HTFT 
assembly is used for the routing of the heat trace through a power lead sealing gland (i.e.,
“feedthrough”) component.

3.3.6 Heat Trace

In order to protect the fluids from freezing or to minimize the heat loss from the fluids to be 
conveyed in HIHTLs and hose jumpers, they may be fitted with heat tracing as specified in 
procurement documentation.  One or more wraps of self-regulating electrical heat trace may be 
applied in a helical manner around the exterior of the specified hose.  Note:  A wrap ratio of 1.0 
(length of heat trace per lineal foot of hose) as indicated in the part number shall mean to apply 
the minimum amount of heat trace that still allows full flexibility of the hose.  If ratio greater 
than 1.0 is required to achieve full hose flexibility, submit actual ratio.  Each wrap shall be 
overlaid by a wrap of conductive copper tape at least 2 1/2” wide and a wrap of at least 4” 
EPDM tape with butyl-based adhesive (i.e., American Group part #36101).  All Heat tracing 
components shall be certified for use in hazardous locations per Class 1, Division 2, Group B, as 
defined by Article 500.5 (B)(2) of NFPA 70.  The heat trace shall be Raychem®6 BTV 
Self-Regulating Heating Cables.  

Install a Raychem Heat Trace End Seal Kit, Model PMK-HSE2, or Raychem End Seal Kit, 
Model E-150, on one end of the applied heat trace.  The other end shall be left accessible for 
future connection to a Buyer-supplied control box.  Heat tracing shall be applied and extend past 
each end of the hose as specified in Sketches A and B, to allow for field installation and 
                                                
6 Raychem is a registered trademark of Tyco Electronics Corporation, Berwyn, Pennsylvania.
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wrapping of end connections.  If required, Raychem splice kit S-150 or PMKG-LS may be used 
with Buyer’s approval. 

Apply Heat Trace Raychem warning labels on the outside of the HIHTL at each end and at 
intervals of no less than 10’ over the entire length of the HIHTL.  A minimum of three labels 
shall be installed around the circumference of the HIHTL, at each interval, to assure the warning 
labels are visible.

3.3.7 Insulation

Assemblies may require insulation in order to minimize heat loss during operation.  Where 
required, the secondary hose of each transfer line shall be fitted with insulation as specified in 
procurement documentation consisting of Armaflex®7 Type AP as manufactured by 
Armacell®7.  Hose jumpers shall be fitted with insulation consisting of either Armaflex Type AP 
as manufactured by Armacell or a ceramic fiber blanket covered and secured with fiberglass 
fabric impregnated with silicone rubber, as specified in procurement documentation.  Insulation 
shall be installed in accordance with the manufacturer’s instructions.  It shall terminate at the 
distances from each end indicated on Sketch A.  Insulation exterior shall be finished as is 
warranted to comply with the environmental requirements included in Section 3.2.6.

3.4 OTHER REQUIREMENTS

3.4.1 Workmanship

All sharp edges should be broken to ensure no hazard exists to field operators.  Machined 
surfaces on Buyer-supplied end connections and fittings shall be protected from damage during 
fabrication, assembly, test, and preparation for shipment.  All parts and assemblies shall be free 
of dirt, chips, scale, or other debris, and shall reflect good general workmanship.  Grinding or 
machining of stainless steel shall be done with tools that have never come in contact with 
materials other than stainless steel.  Wire brushing of stainless steel shall be done with stainless 
steel brushes that are new or have never been used on materials other than stainless steel.  Use of 
compounds containing chlorides is prohibited.  Fabricating tolerances, fits, and clearances shall 
conform to industry standard requirements for parallelness, flatness, and overall dimensions.  
Critical dimensions subject to inspection are noted on Sketches A and B.

3.4.2 Cleanliness

Before assembly, and prior to preparing for shipment, all components shall be clean to the extent 
that extraneous materials, such as those listed below, are not present:

# Metallic or other dusts (shop dust), chips, and turnings
# Abrasive particles
# Rust and other loose corrosion products
# Magnetic/liquid penetrant residues, dye check, etc.
# Foreign material, such as paper, plastic, and wood
# Cutting oils
# Excess lubrication grease and oil
# Marking dyes

                                                
7 Armaflex and Armacell are registered trademarks of Armacell Enterprise GmbH, LLC, Münster, Germany.

RPP-14859 Rev.15 4/21/2020 - 11:28 AM 18 of 76



RPP-14859, Rev. 15

12

3.4.3 Identification and Marking

Each end of a HIHTL assembly and its shipping spool shall be permanently marked using paint 
or a securely affixed metal tag with the following data shown: 

# Manufacturer
# Raw hose date of manufacture
# Buyer’s purchase order number
# Buyer’s specification number and revision
# Serial identification number
# Hose and spool weight
# Shelf life
# Hose length 
# Heat trace type and wattage
# Heat Trace End Seal Kit model number
# Heat Trace Splice Kit model number (if used)
# Seller’s date of assembly

Marking of the assemblies shall be visible without having to remove insulation or heat trace 
installed about assemblies. 

Marking on individual items, such as the end fitting components, shall be uniquely identified to 
include heat, batch, or lot number and component part number.

3.4.4 Welding Requirements

3.4.4.1 Welder and Welding Procedure Qualifications

Welders and weld procedures shall be qualified per ASME BPVC IX.  Welding for all pressure-
retaining welds shall conform to the fabrication requirements specified in ASME B31.3, 
Chapter V, for normal fluid service for the design pressure, temperature, and fluid properties 
specified elsewhere in this document.  The Seller is responsible for ensuring that any 
subcontractors they use meet the welding requirements of this specification.

3.4.4.2 Welding Inspection Requirements

Inspection and examination of all pressure-retaining welds associated with HIHTL assemblies 
shall be performed in accordance with the requirements of ASME B31.3 specified for normal 
fluid service.  Volumetric examination [radiographic test (RT) or ultrasonic test (UT)] of welds 
where specified by ASME B31.3 shall be performed where possible (i.e., in-process examination 
shall not be specified).  In those cases where volumetric examination is not possible (e.g., 
orientation of the weld), the subject welds shall have documented in-process examination in 
accordance with ASME B31.3, paragraph 344.7, with liquid penetrant or magnetic particle 
examination specified for the root pass [see paragraph 344.7.1(e)] and shall be identified as such 
on the fabrication drawings.  Fabrication drawings shall be approved by Tank Operations 
Contractor Engineering prior to fabrication.  The determination of whether a volumetric 
inspection is possible shall be made by an AWS Certified Welding Engineer (CWEng), a ASNT 
SNT-TC-1 Level III (RT and UT) nondestructive examination (NDE) examiner, or a SNT-TC-1 
Level II (RT and UT) NDE examiner.  Individual items described in paragraph 344.7.1 shall be 
documented (e.g., checklist format) for each in-process examination.  The in-process 
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examinations shall not be used to meet the required representation of the welder’s or the welding 
operator’s work unless necessary to meet the required representation of work.

The extent of examination specified in paragraph 341.4.1 b (1) of ASME B31.3 shall be 100% of 
circumferential butt and miter groove welds in primary hose assembly fittings.  Encasement hose 
fitting welds shall have 100% liquid penetrant examination of pressure-retaining welds in 
addition to examinations required by ASME B31.3. 

Weld records, weld inspection records, and weld maps shall be prepared and submitted.  
Radiographic film shall be traceable to the specific weld connection and included as a formal 
submittal.

4.0 INSPECTION, TEST, AND QUALITY ASSURANCE REQUIREMENTS 

4.1 GENERAL REQUIREMENTS

Hose-in-hose transfer lines, hose jumper assemblies, and the power lead sealing gland 
component of the HIHTL HTFT assembly are subject to verification of compliance with the 
requirements of this specification.  One or a combination of three methods–inspection, 
engineering evaluation, and test–shall verify compliance.  The Seller is responsible for 
performance of the requisite inspections, evaluations, and tests, and shall submit supporting 
documentation as required by Section 5.0.

4.1.1 Verification by Inspection

The inspection method of verification shall be defined as visual or other means of determining 
that the requirement was achieved.  It can include standard measurement or laboratory 
instruments to achieve the required accuracy of the inspection.

4.1.2 Verification by Engineering Evaluation

The engineering evaluation method of verification shall be defined as an evaluation of design 
approaches or comparison of requirements to the design that cannot be analyzed by established 
standards/assumptions.  The use of engineering evaluation requires the concurrence of the Buyer 
to establish if the requirement has been met. 

4.1.3 Verification by Test

Testing shall consist of qualification tests which verify the design and materials selected for use 
in transfer line and hose jumper assemblies and verify the pressure design of the HTFT’s power 
lead sealing gland component.  It shall also consist of individual acceptance testing to verify each 
assembly meets specific acceptance criteria.  Test plans and procedures, and their results shall be 
submitted and approved as indicated in the requirements of Section 5.0.  Tests not identified in 
this specification but are deemed necessary by the Seller, shall not be required to be reviewed by 
the Buyer.  Seller is not required to provide submittals for tests to be performed by the Buyer.  
Buyer-performed tests may happen before, during, or after manufacture and assembly.  Seller 
shall accommodate the Buyer to perform tests required in Section 4.4.

4.1.4 Nonconformance Reporting

The Seller shall develop and utilize a procedure for reporting results of inspection, test, or/and 
evaluations of assemblies that fail to conform to the requirements of this specification.  The 
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Seller shall advise the Buyer’s Quality Assurance and Procurement representatives as soon as 
practicable after the identification of any nonconformance.  Reporting shall be by means of a 
written report.  The report shall indicate one of four possible dispositions:

1. Reject – The item or component is to be replaced with an acceptable item or component 
that meets original requirements.

2. Rework – The item or component is made to conform to original requirements by 
completion or correction.

3. Repair – The characteristics of the item or component are restored to a condition such 
that the capability of the item or component to function reliably and safely is 
unimpaired, even though the item or component still does not conform to the original 
requirement.

4. Use-As-Is (Accept-As-Is) – The item or component is satisfactory for its intended use 
without rework or repair, even though the item or component still does not conform to 
the original requirement.

Dispositions of Use-As-Is or Repair proposed by the Seller shall be approved by the Buyer 
before the Seller implements the disposition.

4.1.5 Measuring and Test Equipment

Measuring and testing tools, gauges, portable or installed process instruments, and other 
measuring and testing devices used for process monitoring, data collection, inspection, and 
testing shall be calibrated and adjusted at specified intervals, as required, to maintain their 
accuracy within specified limits.  Calibration shall be performed using standards traceable to the 
National Institute of Standards and Technology or other nationally recognized standard.  If no 
standard applies, then a method that gives an acceptable basis for the calibration will be 
developed.  In addition to these basic requirements, procedures for control and calibration of 
measuring and test equipment (M&TE) shall include the following requirements.

# M&TE shall be accurate to within 2.5% of full scale.  Analog and digital equipment 
shall have overall test ranges of no more than 5 times and 15 times (respectively) of 
the desired result.  Accuracy and range shall be appropriate for each test.

# When M&TE is found to be out of tolerance during use or during the calibration 
process, a documented evaluation shall be conducted commensurate with the 
significance of the circumstances including a determination of the validity of 
measurements made with that instrument and any potential impact on resultant 
process data, scientific data, inspection/test results, and the acceptability of 
items/data.  Seller shall immediately notify the Buyer if any assemblies were 
manufactured with equipment found to be out of calibration.  Seller shall provide 
Buyer with documentation upon request regarding use of affected assemblies.

# M&TE calibration records, including manufacturer’s data, shall be maintained.
The above requirements do not apply to standard commercial devices such as rulers, tape 
measures, and levels as long as they provide the required accuracy in the environment in which 
they are used.
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4.2 INSPECTION REQUIREMENTS

The transfer line or hose jumper assembly and components are subject to inspection at the 
Seller’s facility or Seller’s subcontractor’s facility by a Buyer’s Quality Assurance or 
Engineering representative.  Seller shall notify Buyer at least three working days in advance of 
the time items will reach any Inspection Hold Point established by the Buyer in the procurement 
package.  

The Seller shall prepare a Buyer-approved inspection record that will formally document Seller 
inspection of the assembly per the requirements of this specification.  Inspection records shall 
require that the person performing the inspection initial and date the form at each inspection 
point.  The Seller’s designated representative shall sign and date the record of inspection when 
completed.  The Buyer may witness inspections at the Buyer’s discretion.

4.2.1 Dimensional Inspection

Inspection and verification of primary and secondary hose inside diameter, length, and critical 
dimensions noted on Sketches A and B are required.

4.2.2 Visual Inspection

Visual inspection shall be performed to verify the proper installation of insulation and heat 
tracing in conformance with the physical characteristics detailed in Section 3.3.  Visual 
inspection shall also verify compliance with cleanliness, workmanship, and marking 
requirements.

4.3 ENGINEERING EVALUATION REQUIREMENTS

The following characteristics shall be verified by engineering evaluation, with basis of 
compliance submitted for Buyer’s concurrence as indicated in Section 5.0.  Characteristics 
evaluated for compliance include:

# Resistance to ambient environmental conditions specified in Section 3.2.6;
# Static dissipative properties required in Section 3.2.7;
# Chemical compatibility requirements of Section 3.2.8;
# Design life requirements of Section 3.2.9; and
# Materials requirements of Section 3.3.4.

4.4 TEST REQUIREMENTS

Manufacture and design characteristics of the HIHTLs, the hose jumper assemblies, or the HTFT 
sealing gland components shall be verified by qualification or individual acceptance tests.  Tests 
shall be performed by the Seller’s qualified personnel in accordance with Buyer-approved 
procedures.  Tests may be witnessed by the Buyer’s Engineering or Quality Assurance 
representative at the Buyer’s discretion.  At least five days’ notice shall be provided prior to the 
performance of any test.  Test procedures and acceptance criteria shall be as specified, and test 
methods shall be in accordance with the general requirements of ASTM D380.  Procedures and 
results shall be submitted in accordance with the requirements of Section 5.0.
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Data sheets shall indicate if any test exceptions or comments were noted during testing.  
Unexpected results during testing or technical changes to the test procedure shall be recorded in 
the Test Exceptions area for each test.  Buyer shall be notified and approve of test exceptions 
prior to shipment.

4.4.1 Design Qualification Tests

Design Qualification tests shall be performed on each type of hose composition and construction 
(e.g., rubber liners and integrated wire wrap), the method of attaching end fittings (e.g., swaged), 
and on the minimum proof test pressure of the HTFT power lead sealing gland component’s 
installation method.  Design Qualification tests do not need to be re-performed, with Buyer 
approval, for hoses and sealing glands of composition and construction and methods of attaching 
end fittings and installing sealing glands identical to items previously accepted through these 
Design Qualifications tests.  Any change to the hose or sealing gland composition and 
construction or method, of attaching end fittings, or of installing sealing glands requires the 
Design Qualification tests to be re-performed unless Buyer waives this requirement.  The Seller 
shall notify the Buyer of the intent to change the composition, construction, the method of 
attaching end fittings, or the method of installing the sealing glands as soon as possible.  

The Seller shall prepare procedures and conduct tests to demonstrate the design of the transfer 
line or hose jumper or sealing gland, the materials, and techniques utilized in their fabrication 
and assembly or installation comply with specification requirements.  Design Qualification test 
requirements include verifying burst pressure, tensile strength of hose, performance at elevated 
temperature limits, ability to withstand vacuum, and tensile strength of hose and method of 
attaching end fittings as described in the sections below.

Coupons used for the following tests shall be fabricated from the same type of hose composition 
and construction.  The mechanical connection between the test hose and the end fittings shall be 
installed in the same manner as those on the final hose assembly, the same type of end fittings 
described in Section 3.3.5.1 shall be used unless tested separately per Sections 4.4.1.6 and 
4.4.1.7.  

Insulation and heat trace of the test assemblies is not required.  The Seller is responsible for 
procurement of the hose end connections and sealing of the ends as required to perform testing.  
Testing shall be performed in a fixture or configuration that ensures the safety of test personnel.  
The test hose and components shall not be used in any final hose assembly. End fittings may 
only be used if they have not been attached onto the test hose.

For jointed HIHTL designs, primary hose coupons shall contain a jointed connection and 
secondary coupons shall contain an adjustable union connection, described in Sketch F, unless 
the end connection is tested per Sections 4.4.1.6 and 4.4.1.7.  If used, the end connections shall 
be joined per manufacturer’s instruction.  

4.4.1.1 Cycle, High Pressure - High Temperature Test 

The Seller shall conduct a test on two coupons of the primary hose at varying pressures and 
varying temperatures, using water as a test media.  Testing shall be performed with Seller-
provided end fittings and joint installed.  The test shall consist of a minimum of 300 cycles.  
Each cycle shall contain two parts and be performed as follows:
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a) Run test media (170 to 180°F) through hose for five minutes.  Stop flow and maintain at 
least:

# 425 psig for 1 minute for a 2” primary hose.
# 450 psig for 1 minute for a 1 1/2” primary hose.
# 500 psig for 1 minute for a 1” primary hose.

b) Run test media (80°F or less) through hose for 5 minutes.  Stop flow and maintain at least:

# 425 psig for 1 minute for a 2” primary hose.
# 450 psig for 1 minute for a 1 1/2” primary hose.
# 500 psig for 1 minute for a 1” primary hose.

After performing at least 300 cycles, an internal pressure of at least 650-700 psig shall be 
established and maintained for no less than 12 hours while the internal temperature of the hose is 
maintained between 170°F to 180°F.  Acceptance criteria shall allow no detectable leakage or 
degradation in performance as a result of exposure to these process conditions.  One coupon shall 
be further used during the Burst Pressure Test (see Section 4.4.1.2), and the other coupon shall 
be further used during the tensile test (see Section 4.4.1.3).

4.4.1.2 Burst Pressure Test – Hose Coupons

The Seller shall conduct a burst test to destructively test primary and secondary hose coupons 
representative of the hose assembly described by this specification to verify that the minimum 
burst pressure criteria specified in Section 3.2.2 has been met.  A sample coupon of primary hose 
material from the Cycle High Pressure - High Temperature Test (Section 4.4.1.1) shall be tested.  
The test fluid is to be water at ambient temperature.  

4.4.1.3 Tensile Strength Test

The Seller shall conduct tests which characterize the tensile strength of the primary and 
secondary hoses (elongation vs. applied load).  Axial loads shall be applied in a controlled 
manner, accurately recorded along with the associated change in length.  A sample coupon of 
primary hose from the Cycle High Pressure - High Temperature Test (Section 4.4.1.1) shall be 
tested.  Acceptance criteria shall be based on the minimum strength requirements of 
Section 3.2.3.

4.4.1.4 Vacuum Testing

The Seller shall test both primary and encasement hoses to verify they can withstand a vacuum 
without collapse.  Each test shall consist of two sample coupons, with each coupon being from a 
different lot.  Each test coupon is then subjected to an internal vacuum equal to or greater than 
that specified in Section 3.2.1.  Hoses shall be deemed acceptable if they withstand such an 
internal vacuum without collapse.

4.4.1.5 Hose Growth Testing

The Seller shall conduct tests to measure primary hose growth due to expansion when the hose is 
pressurized.  These tests will be performed on assemblies with the primary hose inserted in the 
secondary hose.  These tests are for information purposes only and do not have results that must 
be met for acceptance purposes.  Unlike the other Design Qualification tests, this test is not 

RPP-14859 Rev.15 4/21/2020 - 11:28 AM 24 of 76



RPP-14859, Rev. 15

18

required to be re-performed if the end fittings change, only if composition or construction of the 
hose changes.

4.4.1.5.1 Straight Assembly

The first of these tests shall be performed on a single hose or one or more jointed hoses, no less 
than 300’ in length, which shall be laid as straight as possible without restraint.  The primary 
hose will then be filled with 100°F to 120°F water and pressurized to the working pressure for at 
least ten minutes measuring and recording the primary hose growth at each end, and any 
observations of hose growth effects. 

4.4.1.5.2 Assembly with One Bend at Each End

The second test shall be performed where the hose shall be laid straight except at points 
approximately 5’ from each end of the assembly where a 90° bend (without exceeding the 
minimum bend radius specified by the manufacturer) will be made in the assembly and 
maintained while the primary hose is pressurized, heated, and measured as described in the 
Straight Assembly Hose Growth Test.

4.4.1.5.3 Assembly with Two Bends at Each End

The third test shall be performed where the hose shall be laid straight except at points 
approximately 5’ and 10’ from each end of the assembly where 90° bends (without exceeding the 
minimum bend radius specified by the manufacturer) will be made in the assembly and 
maintained while the primary hose is pressurized, heated, and measured as described in the 
Straight Assembly Hose Growth Test.

4.4.1.6 Encasement End Fitting Burst Pressure Test

A hydrostatic pressure test at or above the minimum burst pressure, specified in Section 3.2.2,
shall be performed for at least ten minutes with no more than a ±2% change from the starting 
pressure.  This test requirement may be fulfilled by attaching the end fitting to the hose coupon
for the Hose Burst Pressure Test, Section 4.4.1.2.

4.4.1.7 Encasement End Fitting Tensile Strength Test

A tensile strength test to at least the minimum tensile load of the hose, per Section 3.2.3, shall be 
performed on an encasement end fitting design.  This test requirement may be fulfilled by 
attaching the end fitting to the hose coupon for the Hose Tensile Strength Test, Section 4.4.1.3.  
This test may be waived with the Buyer’s approval (e.g., if tensile stresses are bounded by 
stresses applied in other testing).

4.4.1.8 Crush, Rollover, and Impact Shear Testing

The hose assemblies shall be tested to verify that no credible crush loads or mechanical impacts 
can compromise the pressure integrity of the encasement hose.  Load testing shall be performed 
on a firm base as described in TFC-ENG-STD-21, Section 3.4.  After applying the load 
conditions, each test assembly primary hose and encasement hose shall be successfully tested to 
the rated working pressure of the hose.
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4.4.1.9 Water Hammer Test

The Seller shall conduct tests to measure the effects of water hammer on a selection of primary 
hose with attached end fittings.  The test shall consist of flowing water through a minimum 50’ 
length of primary hose assembly at a minimum flow rate of 15’ per second and inducing a water 
hammer by quickly closing an attached downstream valve and recording the maximum pressure 
and change in pressure.  These tests are for information purposes only and do not have results 
that must be met for acceptance purposes. 

4.4.1.10 Burst Pressure Test – Power Lead Sealing Gland Component

The Seller shall conduct a proof test of a representative installation of the power lead sealing 
gland (i.e., feedthrough) component (i.e., Conax®8 Technologies Model PL-12, 3/4” MNPT) in 
the HTFT assembly’s blind flange.  This test shall be performed in accordance with the bursting 
test procedure of the ASME BPVC VIII, Division 1, UG-101(m).  The alternative testing method 
in UG-101(m) shall be employed in which the test may be stopped at any pressure before rupture 
that will satisfy the requirements for the desired maximum allowable working pressure.  
UG-101’s “maximum allowable working pressure” is taken to be the “maximum rated working 
pressure” of this specification.  The minimum hydrostatic pressure at which point the testing may 
be discontinued is 985 psig to sufficiently substantiate the maximum rated working pressure of 
170 psig for the secondary hose assemblies (see Appendix D and Section 3.2.1).

Note:  Because the blind flange of the HIHTL HTFT assembly – as modified with the 3/4” 
FNPT hole – is manufactured and modified per ASME B16.5 Class 150 criteria (e.g., paragraphs 
6.12.2 and 6.12.6, and Table II-6), it is an ASME B31.3 listed component per ASME B31.3,
paragraph 303, and does not require substantiation of its pressure design per ASME B31.3, 
paragraph 304.7.2.  In view of this conclusion, this testing is focused on the installation of the 
gland in a representative threaded plate.  The gland is manufactured by Conax Technologies.  
However, in this qualification testing, requirements in UG-101 pertaining to “the Manufacturer” 
are to be understood to mean the testing facility organization that creates the test apparatus and 
performs the testing for this gland’s installation.  Given that neither the gland nor the HTFT 
assembly will be marked with an ASME certification mark or with a U or UM designator, 
associated ASME BPVC VIII requirements (general inspection and test requirements of UG-90, 
the quality control system requirements of Mandatory Appendix 10, etc.) should be considered to 
the extent appropriate using a graded approach.  

4.4.1.11 ERSS 1 1/2” Hose Jumper Testing

The 1 1/2” hose shall be burst tested by the hose manufacturer as specified in Section 4.4.1.2 
while applying the maximum tensile force at design temperature.  This high temperature 
burst/tensile strength qualification test needs to be performed a minimum of three times and 
submitted along with required submittals as per Section 5.5. 

# Sluicers with hoses qualified to 1,847 lbs of tensile force shall be tested at design 
temperature and a minimum of 1,847 lbs of tension.

# Sluicers with hoses qualified to 2,500 lbs of tensile force shall be tested at design 
temperature and a minimum of 2,500 lbs of tension.

                                                
8 Conax is a registered trademark of Conax Technologies, 2300 Walden Avenue, Buffalo, New York 14225.
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4.4.2 Hose Lot Qualification Tests 

The Seller shall prepare procedures and conduct tests to demonstrate the manufacture of the 
transfer line, the materials, and techniques utilized in the fabrication and assembly of hose 
assemblies complies with specification requirements.  Hose lot qualification test requirements 
include verifying burst pressure, tensile testing, and performance at elevated temperature limits 
of coupons from each production lot.

Coupons used in the test assemblies shall be fabricated from the same lot of hose and type of 
hose fittings used in the final hose assemblies.  The mechanical connection between the test hose 
and the end fittings shall be installed in the same manner as those on the final hose assembly.  
Insulation and heat trace of the test assemblies is not required.  The Seller is responsible for 
procurement of the hose fitting, and sealing of the ends as required, to perform testing.  Testing 
shall be performed in a fixture or configuration that ensures the safety of test personnel.  The test 
hose and components shall not be used in any final hose assembly.

For primary and secondary hose coupons: Coupons for the following tests shall contain end 
fittings as described in Section 3.3.5.1.

Test results for Hose Design Qualification testing may be used as evidence for Lot testing when 
the Design Qualification testing and Lot testing are the same test. 

4.4.2.1 Burst Pressure Test – Hose Coupons

The Seller shall conduct a burst test to destructively test primary and secondary hose coupons 
representative of the hose assembly described by this specification to verify that the minimum 
burst pressure criteria specified in Section 3.2.2 has been met.  The test fluid will be water at 
ambient temperature unless otherwise specified.

4.4.2.2 Steady State, High Pressure - High Temperature Test 

The Seller shall conduct a test of one coupon of the primary hose at elevated pressures and 
temperatures.  Testing shall be performed with Seller-provided end fittings.  An internal pressure 
of at least 600 psig shall be established and maintained for no less than 12 hours while the 
internal temperature of the hose is at a temperature of 170°F to 180°F using water as a test 
media.  Acceptance criteria shall allow no detectable leakage or degradation in performance as a 
result of exposure to these process conditions.

4.4.2.3 Tensile Strength Test

The Seller shall conduct tests that characterize the tensile strength of the primary and secondary 
hoses (elongation vs. applied load).  Axial loads shall be applied in a controlled manner, 
accurately recorded along with the associated change in length.  A sample coupon from each 
production lot of primary and secondary hose shall be tested.  Acceptance criteria shall be based 
on the minimum strength requirements of Section 3.2.3.

4.4.3 Lot Testing 1 1/2” ERSS Hose Jumper

4.4.3.1 ERSS 1 1/2” Hose Jumper Lot Testing

The 1 1/2” hose shall be burst tested by the hose manufacturer as specified in Section 4.4.2.1, 
while applying the maximum tensile force at design temperature.  This high temperature 
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burst/tensile strength test needs to be performed a minimum of one time per hose lot number and 
submitted along with required submittals as per Section 5.5. 

# Sluicers with hoses qualified to 1,847 lbs of tensile force shall be tested at design 
temperature and a minimum of 1,847 lbs of tension.

# Sluicers with hoses qualified to 2,500 lbs of tensile force shall be tested at design 
temperature and a minimum of 2,500 lbs of tension.

4.4.4 Individual Acceptance Tests

The Seller shall prepare procedures and conduct tests on each HIHTL and hose jumper assembly 
manufactured in accordance with this specification to verify functional requirements are 
complied with.  Final hose assembly shall be built in the same manner as the test coupons.

4.4.4.1 Proof Pressure Testing

4.4.4.1.1 Primary Hose

The Seller shall conduct a hydrostatic pressure test of the transfer line to verify the primary hose 
and end fittings are able to retain fluid up to and above the maximum operating pressure 
specified without leakage or damage.  The 2” primary hoses shall be pressurized to between 
800 psig and 850 psig, 1 1/2” primary hoses shall be pressurized to between 850 psig and 
900 psig, and 1” primary hoses shall be pressurized to between 950 psig and 1,000 psig.  These 
pressures shall be maintained for no less than 10 minutes.  Test media shall be water at ambient 
temperature:  record temperature of water.  The Seller shall provide a means for mating with 
primary hose end fittings in order to conduct pressure testing.

4.4.4.1.2 Secondary Hose

The Seller shall conduct a hydrostatic pressure test of the transfer line to verify the secondary 
hose and end fittings are able to retain fluid up to and above the maximum operating pressure 
specified without leakage or damage.  Secondary hoses shall be pressurized to between 400 psig 
and 425 psig.  These pressures shall be maintained for no less than 10 minutes.  Test media shall 
be water at ambient temperature, record temperature of water.  The Seller shall provide a means 
for mating with secondary hose end fittings in order to conduct pressure testing.

4.4.4.2 Heat Trace Testing

The Seller shall conduct a Megger test of the heat trace after assembly (after primary hose
inserted through the secondary or after heat trace is applied to the secondary and insulation is 
applied), at 500V, 1,000V, and 2,500V in accordance with heat trace manufacturer’s 
recommendations to ensure heat trace has been installed without damage.  Test is successful if 
the conductor insulation in the heat trace has a minimum of 1,000 MΩ resistance at each voltage.

4.4.4.3 End Fitting Testing

Seller shall conduct hydrostatic pressure tests of the end fittings to verify the ability to retain 
fluid up to the specified pressures without leakage or damage.  The 2” primary hose end 
connections shall be tested between 800 to 850 psig, 1 1/2” primary hose end connections shall 
be tested between 850 to 900 psig, and 1” primary hose end connections shall be tested between 
950 to 1,000 psig,  Secondary hose end connections shall be tested between 400 to 425 psig.  
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Test media shall be water at ambient temperature, record temperature of water.  Pressure shall be 
maintained for no less than ten minutes.

4.4.4.4 Hose Jumper Assembly Testing

All the tests listed in Section 4.4 apply to hose jumper assemblies excluding those for secondary 
hoses. 

5.0 DOCUMENT SUBMITTALS

5.1 SUBMITTAL REQUIREMENTS

The Seller shall submit the following documents (as a minimum) to the Buyer at the address 
specified in procurement documentation.  Each submittal should be marked with this 
specification number, the contract order number, hose serial number, and the Seller’s file 
number.  Three copies of each document submitted, along with a transmittal letter shall be 
forwarded to the Buyer.  All of this information shall become the property of the Buyer.

Required submittals are identified and listed on the procurement Master Submittal Register 
(MSR).  The MSR identifies the minimum submittals required by this specification and identifies 
when the submittals are required to be submitted in the procurement process.  The MSR included 
with the purchase order will constitute the governing MSR.  A generic MSR form is included in 
Appendix C.

Submittals shall be provided using the “Tank Operations Contractor Vendor Incoming Letter of 
Transmittal (ILOT)” (form A-6005-315).  All transmittal subject headings shall contain, at a 
minimum, the subcontract number, submittal number identified by the MSR, and submittal 
description.

Submittals shall be provided in electronic format unless available only as a hard copy.  
Electronic submittals may be sent to TOCVND@rl.gov or delivered via a WRPS designated File 
Transfer Protocol (FTP) site.  Electronic formats must be non-password protected in one of the 
following formats:

# Microsoft®9 Office Compatible # Moving Picture Expert Group 
(MPEG) 

# Portable Document Format (PDF) # Extensible Markup Language 
(XML) 

# Tagged Image File Format (TIFF) # HyperText Markup Language 
(HTML)

# Graphics Interchange Format (GIF) # Comma Separated Values (CSV)
# Joint Photographic Experts Group 

(JPEG)
# Text (TXT)

# Windows Media Video (WMV) 

All deliverable documentation shall be complete, accurate, legible, and reproducible.  Before 
delivery, design media and documents shall be reviewed by qualified Subcontractor personnel 
for technical adequacy and appropriate content in accordance with the Subcontractor’s Quality 
                                                
9 Microsoft is a registered trademark of Microsoft Corporation, Redmond, Washington.
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Assurance procedures.  The Subcontractor shall attest, in writing, to the accuracy and 
completeness of the information contained in the final deliverables. 

Deliverables shall be subject to approval by the Buyer’s Technical Representative.  Deliverables 
shall comply with this specification and technical basis documents and other requirements 
identified herein.

5.2 APPROVAL OF SUBMITTALS

Some Seller-supplied documents require approval by the Buyer.  A submittal requiring approval 
which is not approved is identified as: 1) “Not Approved, Revise and Resubmit.”  The submittal 
is considered technically deficient, or incomplete, and therefore unacceptable.  Resubmittal is 
required, and fabrication or procurement shall not proceed; or 2) “Approved with Exception.”  
Fabrication, assembly, or procurement may proceed and resubmittal is required to verify 
incorporation of the exception.

5.3 SUBMITTALS WITH PROPOSAL

The Seller shall submit qualifications and training, a planned fabrication, test, packaging, and 
shipping schedule, service life justification plan, and any specification deviation requests 
(including bases) with proposal.

5.4 SUBMITTALS PRIOR TO TESTING

The Seller shall submit the following documents to the Buyer for approval:

# Material of construction descriptions and certifications including documentation 
demonstrating qualification of hose material for use at the process, ambient, and heat 
trace contact temperatures specified in Section 3.0.  

# Sample shop traveler.
# Sample inspection reports.
# End fitting installation procedure.
# Design Qualification Test Procedures and sample data sheets (as applicable).
# Hose Lot Qualification Test Procedures and sample data sheets (as applicable).
# Heat Trace Lot Qualification Test Procedures and sample data sheets (as applicable).
# Individual Acceptance Test Procedures and sample data sheets, Secondary Hose 

Proof Pressure Test and Heat Trace Tests (as applicable).
# Individual Acceptance Test Procedures and sample data sheets, Primary Hose Proof 

Pressure Test (as applicable).
# End fitting details which include materials of construction.
# Material of construction description, vendor certification of conformance, and a 

CMTR for the metallic body of the power lead sealing gland (HTFT),
# ASME B31.3 qualification analysis for any unlisted components used in the 

assembly.
5.5 SUBMITTALS PRIOR TO SHIPMENT

The Seller shall submit the following documents to the Buyer for approval: 
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# Certificates of Conformance.  Seller shall provide Certificates of Conformance for 
each transfer line or hose jumper assembly supplied in accordance with this 
specification.  These certificates shall indicate the conformance of supplied material 
with the requirements of this specification and any other technical requirements 
included in procurement documentation.

# CMTRs for all safety-related metallic components.
# Commercial Grade Dedication packages for any dedicated materials used during 

fabrication.
# Traceability and Pedigree documentation for all safety-related components.
# Engineering Evaluations (See Section 4.3).
# Test Results.  Seller shall submit filled out data sheets recording results of required 

tests, including qualification tests and individual acceptance tests.  Qualification proof 
test results for the power lead sealing gland installation shall be documented in a 
Proof Test Report consistent with ASME BPVC VIII, Division 1, UG-101(b), for a 
vessel or vessel part that is not to be marked with an ASME certification mark or an 
ASME U or UM designator.

# All anomalies and defects (e.g., indication of de-lamination, ply separation, cutting, 
bulging, etc.) shall be evaluated, documented, and submitted for Buyer approval.

# Dimensional and Visual Inspection Reports.  Reports are to include total weight of 
finished assemblies.

# Weld record, weld maps, NDE and inspection reports including Radiographic film.
# Packaging, Handling, and Shipping Procedure/Instruction.
# Manufacturer’s instructions for joining the threaded connections, and adjustable 

unions. 
Note: Instructions for installing adjustable unions shall give the necessary directions to 

ensure the position of the sliding union makes a sufficient seal.

If any revision has been made to previously submitted items, the Seller shall resubmit updated 
versions of said items for approval, in addition to the items listed above.  Shipment shall not be 
effected until all required documentation is submitted and approved, and the Buyer’s Quality 
Assurance personnel have granted authorization to ship.

6.0 HANDLING, PACKAGING, AND DELIVERY

6.1 PREPARATION FOR SHIPMENT

Prior to preparing the assembly for shipment, both primary and secondary hoses shall be blown 
dry with oil free compressed air until no moisture is evident at the exit.  Primary and secondary 
hose ends shall be covered to prevent the intrusion of moisture, contaminants, insects, rodents, 
dust, and dirt during shipment and storage.  Primary hose ends shall be fitted with a device, 
which can be removed and replaced, to prevent the primary hose from slipping into the 
secondary hose during installation on the spool. 
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6.2 STORAGE REEL REQUIREMENTS

The transfer line assembly shall be wrapped about a spool in preparation for shipment and to 
facilitate field deployment or long-term storage.  Spools shall incorporate a hole through the 
center to allow for insertion of a spindle used for handling the spool with a crane.  Lift points 
shall be identified on the spool to prevent damage during shipping.  If the assembly consists of a 
single sliding union or flanged end fitting or connection, the sliding union or flanged fitting 
should be placed on storage reels with the union or flanged end on the outermost portion of the 
spool.  Assemblies shall be secured to prevent unraveling during shipment.  All braces and 
fasteners used shall be identified.  The exposed surface of the transfer line shall be protected 
from damage during shipping and handling.  Care should be taken to ensure the transfer line end 
fittings are not damaged when placing the transfer line on storage reels.  Seller shall be advised 
that the components will be stored outside for an extended period of time and will be exposed to 
all inclement weather found at Hanford including rain, snow, wind, and blowing sand.  
Packaging shall account for all weather conditions.

6.3 SELLER’S PACKAGING AND SHIPPING STANDARDS

Upon review and concurrence of the Buyer, handling, packaging, and delivery procedures may 
be the Seller’s standard operating procedures.  The Seller shall submit to the Buyer for review 
and approval a packaging, shipment, and extended storage plan presenting the practices, 
procedures, and instructions in accordance with the requirements of Section 5.0. 

6.4 HOSE JUMPER ASSEMBLY SHIPMENT

All requirements in Section 6.0 apply to hose jumpers except the hose jumpers may be shipped 
in a suitable box and packaged such that the minimum bend radius (as specified by the 
manufacturer) is not exceeded.
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Sketch A ∃∃ Typical HIHTL Arrangement.
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Sketch B ∃∃ Hose Jumper.
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Sketch C – Primary Hose End Fittings.
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Sketch D – Primary Hose End Fittings Continued.
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Sketch E – 4” Secondary Hose End Fittings.
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Sketch F – Typical Adjustable Union End Fitting.
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Sketch G ∃∃ Hose Numbering System.
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Sketch H ∃∃ Typical HIHTL Heat Trace Feed Through Assembly.

Conax Technologies 
power lead sealing 
gland (“feed through”). 
Model PL-12, 
¾” MNPT
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B1.0 TANK WASTE PROPERTIES INTRODUCTION
Hose-in-hose transfer lines and non-metallic flexible hose jumpers are required for tank waste 
retrieval in tank farms.  The tank waste properties of various single-shell and double-shell tanks 
(that will be or have been used as a part of retrieval efforts) are contained herein.

B2.0 PHYSCIAL CHARACTERISTICS
Exact tank waste composition and properties from tanks that are a part of waste retrieval efforts 
are described in waste compatibility assessments for specific waste retrieval campaigns.  
However, for the purposes of this document, the expected worst case predictions for future 
retrieval efforts are described below.  Worst case predictions listed in Table B2-1 and Table B2-2
are based on information used to procure pumps used for retrieval derived from 
HNF-SD-WM-SP-012, Tank Farm Contractor Operation and Utilization Plan, and RPP-5346, 
Waste Feed Delivery Transfer System Analysis.

Expected chemical constituents for individual retrieval efforts are described in the following 
sections.

Table B2-1, Waste Properties as Fed from Pump

WASTE PROPERTIES

Liquid Density 1.05 to 1.5 kg/L

Liquid Viscosity 0.005 to 0.3 g/cm-s (0.5 to 30 cP)

Solids Density 3.0 kg/L maximum

Solids Diameter 4,000 ∀m maximum*
Solids Volume Percent 0 - 30%, Average ~ 5 – 10% as fed to the pump
Abrasiveness, Miller Number 
(ASTM G75-82) Less than 100

Waste Temperature 82!C (180!F) maximum
* Although 50 micron particle size is the nominal design point, the hose must be fully capable of operating with the full range

of particle sizes.  The number of larger (500 to 4,000 micron) will be relatively small (less than 1% of the total particles).  
Particles in the range of 50 to 500 micron will constitute less than 5% of the total particles.  Particles ranging in size from 
0.5 to 50 micron will constitute approximately 95% of the total particles.

Table B2-2, Waste Properties as Fed from Pump – Single-Shell Tank Retrieval

WASTE PROPERTIES
Liquid Density 1.05 to 1.5 kg/L
Liquid Viscosity 0.005 to 0.3 g/cm-s (0.5 to 30 cP)
Solids Density 3.0 kg/L maximum
Solids Diameter 9,525 μm maximum
Solids Volume Percent 0 – 30%, Average ~5 – 10% as fed to the pump
Abrasiveness, Miller Number (ASTM G75-82) Less than 100
Waste Temperature 82°C (180°F) maximum
Data from HNF-SD-WM-SP-012.
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TSCR FEED WASTE PROPERTIES
The TSCR system is a demonstration project associated with 241-AP Tank Farm.  The estimated 
chemical constituent concentrations associated with the project was obtained from 
RPP-SPEC-61910, Specification for the Tank Side Cesium Removal Demonstration Project 
(Project TD101).  The total inventory of the constituents was calculated based on the anticipated 
total volume of 5,000,000 gallons of waste feed processing.  All other waste properties specified 
in RPP-SPEC-61910 fall within the ranges for HIHTL in tank farms provided in Table B2-1.

Table B2-3 contains specific chemical constituent properties.

Table B2-3, Chemical Constituents of Waste Feed for 
Tank-Side Cesium Removal.

Chemical Constituent Concentration1

(mol/L)
Concentration2

(kg/L)
Inventory3

(kg)
Inorganic 

Al 4.34E-01 1.17E-02 5.85E+04
Bi 5.66E-05 1.18E-05 5.91E+01
Ca 6.67E-04 2.67E-05 1.34E+02
Cl 7.94E-02 2.81E-03 1.41E+04

TIC as CO3 4.66E-01 2.80E-02 1.40E+05
Cr 7.46E-03 3.88E-04 1.94E+03
F 5.29E-02 1.01E-03 5.03E+03
Fe 3.65E-04 2.04E-05 1.02E+02
Hg 8.58E-07 1.72E-07 8.61E-01
K 1.50E-01 5.86E-03 2.93E+04
La 7.14E-06 9.92E-07 4.96E+00
Mn 2.74E-05 1.51E-06 7.53E+00
Na 5.61E+00 1.29E-01 6.45E+05
Ni 2.49E-04 1.46E-05 7.31E+01

NO2 1.12E+00 5.15E-02 2.58E+05
NO3 1.64E+00 1.02E-01 5.08E+05
Pb 1.31E-04 2.71E-05 1.36E+02

PO4 3.53E-02 3.35E-03 1.68E+04
Si 2.32E-03 6.52E-05 3.26E+02

SO4 4.63E-02 4.45E-03 2.22E+04
Sr 7.76E-06 6.80E-07 3.40E+00

UTOTAL N/A N/A N/A
Zr 1.98E-05 1.81E-06 9.03E+00

Organic 
Oxalate N/A N/A N/A

TOC 1.66E-01 1.99E-03 9.97E+03
TIC = Total Inorganic Carbon
TOC = Total Organic Carbon
Notes:
1. RPP-SPEC-61910.
2. Conversion of mol/L to kg/L calculated with analyte molecular weight.
3. Total Inventory based on 5,000,000 gallon maximum feed waste (RPP-SPEC-61910).
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241-A FARM TANK WASTE PROPERTIES

The conservative worst-case chemical constituent inventory listed for the six tanks in 241-A
Tank Farm were calculated by summing the inventory for each chemical constituent for each for 
the six tanks to form the A-Farm Supertank table (Table B2-4).  The chemical constituents were 
obtained from Tank Waste Information Network System (TWINS), queried 3/28/2018 [241-A 
Farm Tanks, Best Basis Information (BBI)], Uhttp://twins.pnl.gov/twinsdata/forms
[TWINS 3/28/2018]).

Table B2-4, Chemical Constituents of A-Farm Tanks (A-Farm Supertank)1

Chemical 
Constituent

Inventory2

(kg)
Concentration3

(mg/kg)

Liquid 
Inventory4

(kg)

Solution Concentration5,6

(mg/L)

Inorganic 
Al 119,190 43,153 26,122 40,816
Bi 399 145 21 33
Ca 9,511 3,443 68 106
Cl 21,626 7,830 5,832 9,112

TIC as CO3 303,170 109,764 10,175 15,898
Cr 11,754 4,256 121 189
F 2,298 832 176 275
Fe 70,772 25,623 13 20
Hg 240 87 0 0
K 13,627 4,934 3,862 6,035
La 390 141 0 0
Mn 6,590 2,386 4 6
Na 969,500 351,010 155,400 242,813
Ni 4,634 1,678 39 62

NO2 368,253 133,327 88,930 138,953
NO3 559,732 202,653 147,250 230,078
Pb 3,425 1,240 42 66

PO4 51,347 18,590 2,810 4,391
Si 46,620 16,879 179 280

SO4 99,310 35,955 1,822 2,847
Sr 221 80 0 0

UTOTAL 12,540 4,540 2 3
Zr 1,999 724 4 7

Organic 
Oxalate 52,580 19,037 508 794

TOC 32,300 11,694 4,009 6,265
TIC = Total Inorganic Carbon
TOC = Total Organic Carbon
Notes:
1. TWINS 3/28/2018.
2. Total Best Basis Inventory of 241-A Farm saltcake, sludge, and liquids, excluding free hydroxide and 

supplemental analytes.
3. Concentrations based upon analyte total inventory divided by total 241-A waste inventory (2.76E06 

kg) excluding free hydroxide and supplemental analytes 
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Table B2-4, Chemical Constituents of A-Farm Tanks (A-Farm Supertank)1

Chemical 
Constituent

Inventory2

(kg)
Concentration3

(mg/kg)

Liquid 
Inventory4

(kg)

Solution Concentration5,6

(mg/L)

4. Best Basis Inventory of 241-A Farm analyte from liquid sources only; e.g., saltcake interstitial liquid 
and supernatant.

5. Maximum concentration considering liquids only.  The mass of the analyte sum (from all tanks) is 
divided by the total liquid (supernatant +saltcake interstitial liquid).  Example for Aluminum:26,122�� ∗ �,���,�������� ∗ ����� ∗ ����,���� = 40,816 ���

6. Concentrations are in addition to potential 19 M NaOH.

241-AX FARM TANK WASTE PROPERTIES

The conservative worst-case chemical constituents listed for the four tanks in 241-AX Tank 
Farm were collected to form the AX-Farm Supertank table (Table B2-5).  The chemical 
constituents were obtained from TWINS, queried 5/20/2014 [241-AX Farm Tanks, Best Basis 
Information (BBI)], Uhttp://twins.pnl.gov/twinsdata/forms [TWINS 5/20/2014]). 

Table B2-5, Chemical Constituents of AX-Farm Tanks (AX-Farm Supertank)1

Chemical 
Constituent

Inventory2

(kg)
Concentration3

(mg/kg)

Liquid 
Inventory4

(kg)

Solution 
Concentration5,6

(mg/L))
Inorganic

Al 68,180 42,839 11,860 47,063
Bi 50 32 9 37
Ca 1,661 1,044 18 71
Cl 11,709 7,357 2,289 9,083

TIC as CO3 202,000 126,920 3,160 12,540
Cr 6,331 3,978 171 680
F 1,763 1,108 97 386
Fe 20,622 12,957 7 29
Hg 27 17 0 0
K 9,237 5,804 1,850 7,341
La 110 69 0 0
Mn 1,336 839 2 7
Na 539,690 339,097 67,800 269,048
Ni 1,033 649 8 33

NO2 220,743 138,697 40,350 160,119
NO3 396,780 249,304 61,500 244,048
Pb 1,303 819 30 119

PO4 12,391 7,786 1,355 5,377
Si 3,071 1,930 39 154

SO4 48,286 30,339 625 2,480
Sr 195 123 0 0
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Table B2-5, Chemical Constituents of AX-Farm Tanks (AX-Farm Supertank)1

Chemical 
Constituent

Inventory2

(kg)
Concentration3

(mg/kg)

Liquid 
Inventory4

(kg)

Solution 
Concentration5,6

(mg/L))
UTOTAL 1,993 1,252 1 2

Zr 344 216 2 7
Organic
Oxalate 25,444 15,987 597 2,368

TOC 17,249 10,838 990 3,929
Notes:
1. TWINS 5/20/2014.
2. Total Best Basis Inventory of AX Farm saltcake, sludge, and liquids, excluding free hydroxide and supplemental analytes.
3. Concentrations based upon analyte total inventory divided by total 241-AX waste inventory (1.59E06 kg) excluding free 

hydroxide and supplemental analytes.
4. Best Basis Inventory of 241-A Farm analyte from liquid sources only, e.g. saltcake interstitial liquid and supernatant.
5. Maximum concentration considering liquids only.  The mass of the analyte sum (from all tanks) is divided by the total liquid

(supernatant +saltcake interstitial liquid).  Example for Aluminum:11,860�� ∗ �,���,�������� ∗ ����� ∗ ����,���� = 47,063 ���
6. Concentrations are in addition to potential 1 M oxalic acid and 19 M NaOH.

B2.4 241-AY-102 RETRIEVAL

B2.4.1 241-AY-102 Tank Waste Properties

The conservative estimated chemical concentration for 241-AY-102 tank waste is listed in Table 
B2-6.  These values are based on current tank BBI information and do not reflect estimated waste 
streams during transfer times. The chemical constituents were obtained from TWINS, queried 
6/4/2014 [Tanks 241-AY-102 and 241-AP-102, Best Basis Information], 
http://twins.pnl.gov/twinsdata/forms [TWINS 6/4/2014]).
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Table B2-6, Estimated Chemical Concentrations in 241-AY-102 Retrieval Solution1

Chemical 
Constituent 

Inventory2

(kg)
Concentration3

(mg/kg)

Solution 
Concentration4,5

(mg/L)
Inorganic

Al 73,621 50,467 70,149
Bi 83 57 79
Ca 3,154 2,162 3,005
Cl 4,791 3,284 4,565

TIC as CO3 169,890 116,460 161,879
Cr 2,025 1,388 1,930
F 5,643 3,868 5,377
Fe 83,712 57,384 79,764
Hg 156 107 149
K 101,599 69,646 96,808
La 637 437 607
Mn 13,804 9,463 13,153
Na 459,090 314,706 437,441
Ni 2,333 1,599 2,223

NO2 132,425 90,777 126,180
NO3 351,216 240,758 334,654
Pb 4,295 2,944 4,093

PO4 12,593 8,632 11,999
Si 8,876 6,084 8,457

SO4 13,554 9,291 12,915
Sr 176 121 168
Zr 78 53 74

Organic 
Oxalate 4,870 3,338 4,640

TOC 10,169 116,460 161,879
Notes:
1.TWINS 6/4/2014.
2.Total Best-Basis Inventory of saltcake, sludge, and liquids, excluding free hydroxide and 

supplemental analytes.
3.Calculated by dividing the total amount of constituent by the total amount of listed 

constituents (solids and liquids, 1.46E6 kg).
4.Calculated using supernatant density of 1.39 g/mL (e-mail from J.R. Follett to P. Dorsh, 

“RE: AY-102 Specific Gravity Assumptions” [Follett, J.R., 2014-06-30]).
5.Concentrations are in addition to potential 1 M oxalic acid and 19 M NaOH.

B2.4.2 241-AP-102 Receiver Tank Waste Properties
The chemical constituents for Tank 241-AP-102 (Table B2-7) were obtained from TWINS on June 
4, 2014 [TWINS 6/4/2014].  
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These values are based on current tank BBI information for the supernatant in the listed tanks 
only, and do not reflect estimated waste streams during transfer times.  Refer to applicable waste 
compatibility assessments for specific chemical constituents during retrieval operations.

Table B2-7, Estimated Chemical Constituents of 241-AP-102 Supernatant1

Chemical Constituent Inventory2

(kg)
Concentration3

(mg/kg)
Solution Concentration4

(mg/L)

Inorganic
Al 101,000 48,669 60,836
Bi 96 46 58
Ca 113 54 68
Cl 23,000 11,083 13,854

TIC as CO3
5 - 35,440 44,300

Cr 2,650 1,277 1,596
F 0 2,760
Fe 20 10 12
Hg 0 0.00 0.00
K 19,800 9,541 11,926
La 11 5 7
Mn 11 5.06 6
Na 786,000 378,750 473,437
Ni 44 21 26

NO2 398,000 191,784 239,730
NO3 721,000 347,428 434,285
Pb 277 133 167

PO4
5 - 6,352 7,940

Si 214 103 129
SO4 12,500 6,023 7,529
Sr 5 2.35 2.94
Zr 9 4.15 5

Organic 
Oxalate5 - 1,152 1,440

TOC - 5,060 6,325
Notes:
1. TWINS 6/4/2014.
2. Total BBI inventory of supernatant, excluding free hydroxide and supplemental analytes.
3. Calculated by dividing the supernatant constituent by the total amount of constituents in the 

supernatant (2.17E6 kg).
4. Calculated using density of 1.25 g/mL (Follet, J.R., 2014-06-30).
5. Concentration values from Follet, J.R., 2014-06-30.

TANK WASTE PROPERTIES FROM PAST RETRIEVALS
Refer to Appendix C in Revision 10 of this document for e-mail attachments regarding the 
estimate of 241-AN-101 supernatant composition prior to 241-C-104 retrievals, best basis 
inventory information for Tank 241-AN-101 at this same time, and the best basis inventory for 
241-AN-106.

Table B2-8 through Table B2-18 provide chemical composition data for tank waste that has been 
successfully transferred through HIHTLs and hose jumpers in previous retrieval campaigns.  As 

RPP-14859 Rev.15 4/21/2020 - 11:28 AM 49 of 76



RPP-14859, Rev. 15
Appendix B – Chemical Constituents and Fluid Properties (cont.)

B-9

such, HIHTLs and hose jumpers may continue to be used in future waste retrievals if the 
chemical constituents have concentrations equal to or lower than the concentrations listed in the 
tables.

Note:  The addition of 1M Oxalic acid is being used as method to dissolve the solids for 
retrieval.  In addition to the contents of the tank, HIHTLs and hose jumpers shall be sufficiently 
resistant to Oxalic Acid so that exposure will not reduce the service life of the hose

B2.5.1 C-Farm Tank Waste Properties
The conservative worst-case chemical constituents listed for the 100-series tanks in 241-C Farm 
were collected to form the C-Farm Supertank table (Table B2-8)10.  The chemical constituents 
were obtained from the TWINS, queried 12/6/2006 [241-C Farm Tanks Best Basis Information], 
Uhttp://twins.pnl.gov/twinsdata/forms [TWINS 12/6/2006]).  TWINS chemical data for C-Farm 
from 1998 were also reviewed and no additional chemical constituents were found.

Table B2-8, Chemical Constituents of C-Farm Tanks (C-Farm Supertank)

Chemical Constituent1 Inventory
kg2

Concentration 
mg/kg

Concentration 
mg/L

Inorganic
Al 278,096 200,576 310,893
Bi 14,823 16,430 22,000
Ca 11,696 18,568 29,709
Cl 1,792 1,098 1,780
Cr 1,452 881 1,481
F 34,389 20,879 35,076
Fe 102,000 70,382 109,092
Hg 67 142 220
K 1,324 1,111 1,722
La 269 344 532
Mn 6,973 4,233 7,112
Na 176,988 107,454 180,523
Ni 7,785 16,078 24,857

NO2 36,295 44,151 70,641
NO3 97,985 111,896 199,175
Pb 10,100 6,969 10,802

PO4 58,400 82,216 121,680
Si 35,160 39,926 61,885

SO4 11,104 12,307 20,672
Sr 270 455 810

TIC as CO3 75,536 37,565 63,147
Zr 64,498 39,158 65,786

Organic
Oxalate 5,578 3,387 5,690

TOC 14,081 8,549 14,362
Notes:
1. Excludes C-Farm Tanks 103, 106 and C-200 Series Tanks.

                                                
10 The tables containing the chemical constituents for individual 100-series C-Farm tanks are presented in Revision 10.
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2. TWINS Data obtained on December 5, 2006.

B2.5.2 Various Tank Farm Tank Waste Properties
The conservative worst-case chemical constituents listed for the 100-series single-shell tanks in 
the 241-S, -SX, -U, -BY tanks farms; the 200-series tanks in the 241-C, -C, -T, -U tank farms;
and double-shell tanks 241-AN-101 and 241-AN-106 are listed below in Table B2-9 through Table 
B2-18.

Table B2-9, Chemical Constituents of Undiluted Waste for S/SX Tank Farms

Constituent Concentration,
mg/g1

Concentration,
mg/kg1

Concentration,
mg/L

Sodium Hydroxide2 156 156,000 211,000
Ammonia 1.33 1,330 1,800

Total Organic Carbon 4.75 4,750 6,410

Organic
Acetate 2.03 2,030 2,740
Formate 2.17 2,170 2,930

Glycolate 0.739 739 998
Oxalate 7.93 7,930 10,700

Notes:
1. Calculated assuming a specific gravity of 1.35.
2. Based on hydroxide analysis, with a conversion factor of 2.35.
Reference: CH2M HILL Interoffice Memo, File No. 74B20-00-048, Chemical Characteristics for Liquid Waste in S and SX Tank Farms.

Table B2-10, Chemical Constituents of Undiluted Waste for U Tank Farm

Constituent Concentration,
mg/g1

Concentration,
mg/kg1

Concentration,
mg/L

Sodium Hydroxide2 83.0 83,000 116,000
Ammonia 1.29 1,290 1,800

Total Organic Carbon 34.6 34,600 48,400

Organic
Acetate 1.10 1,100 1,540
Formate 9.57 9,570 13,400

Glycolate 8.71 8,710 12,200
Iminodiacetate 2.20 2,200 3,080
Nitrilotriacetate 0.957 957 1,340

Oxalate 7.36 7,360 10,300
Notes:
1. Calculated assuming a specific gravity of 1.4.
2. Based on hydroxide analysis, with a conversion factor of 2.35
Reference: CH2M HILL Interoffice Memo, File No. 74B20-00-047, Chemical Characteristics for Liquid Waste 

in U Tank Farm.
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Table B2-11, Chemical Constituents of Undiluted Waste for BY Tank Farm

Constituent Concentration
mg/g1

Concentration
mg/kg1

Concentration
mg/L

Sodium Hydroxide2 102.0 102,000 144,000

Ammonia 0.74 740 1,030

Total Organic Carbon 3.0 2,970 4,160

Organic
Acetate 2.59 2,590 3,625

Formate 1.26 1,260 1,770

Glycolate 0.21 206 288

Oxalate 0.4 400 560
1 Calculated assuming a specific gravity of 1.4
2 Based on hydroxide analysis, with a conversion factor 2.35
Reference: CH2M HILL Interoffice Memo, File No. 7M100-00-001, Chemical Characteristics for Liquid 

Waste in BY Tank Farm.

Table B2-12, Chemical Composition of the Liquid Phase of Tank 241-C-103

Constituent
Concentration

mg/g
Concentration

mg/kg
Concentration

mg/L
Sodium ion 35.4 35,400 38,200
Ammonia 1.20 1,200 1,280

Total Organic Carbon 6.56 6,560 7,080
Organics
Oxalate 3.00 3,000 3,340

Notes:
1. Calculated assuming a specific gravity of 1.08.
2. Cs-137 is 43.7 ∀Ci/mL.
Reference: CH2M HILL Interoffice Memo, File No. 7M100-00-001, Chemical Characteristics for Liquid Waste in BY 

Tank Farm.

Table B2-13, Chemical Composition of Organic Layer in Tank 241-C-103

Component2 Weight
% CAS1 Number

Dodecane 2.8 124-18-5
Alkane 0.2
Alkane 1.1

Tridecane 11.4 629-50-5
Alkane 0.5
Alkane 1.0

Tetradecane 6.0 629-59-4
Alkane 0.7

Pentadecane 0.9 629-62-9
Dibutyl butyl phosphonate (DBBP) 1.9

Tri-butyl phosphate (TBP) 47.2 126-73-8
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Note:
1. Chemical Abstract Service
2. The rows listed as alkanes were unidentified peaks on a mass spectroscopy instrument.  DBBP 

is a degradation product of TBP.  The other identified components are part of the normal 
paraffin hydrocarbon used as a diluent for the TBP.  

Reference: CH2M HILL Interoffice Memo, File No. 7M100-00-001, Chemical Characteristics 
for Liquid Waste in BY Tank Farm.

Table B2-14, Chemical Composition of Supernatant of Tank 241-C-106

Constituent Average Concentration
∀∀g/mL

Maximum Reported 
Concentration

∀g/mL

Bromide 352 352
Chloride 264 276

Hydroxide 2,884 3,800
Nitrate 362 364
Nitrite 13,748 14,160
Sulfate 4,282 4,372

Ammonia 22 40
Carbonate 21,500 22,000
Organic
Acetate 658 670
Oxalate 4,746 4,826

Total Organic Carbon 3,230 3,260
Reference: CH2M HILL Interoffice Memo, File No. 7G300-02-MAK-015, 

Chemical Composition in the Tank 241-C-103 Waste that will be Seen 
by the Rubber Hose.

Table B2-15, Chemical Composition of Solids of Tank 241-C-106

Constituent Average Concentration
∀g/mL

Maximum Reported 
Concentration

∀g/mL
Chemical
Chloride 343.26 588.00
Flouride 224.12 347.00
Nitrate 1,157.72 2,044.00
Nitrite 27,695.00 30,500.00

Phosphate 680.82 1,213.00
Sulfate 7,306.79 7,980.00

Carbonate 22,275.00 24,600.00
Organic

Total Organic Carbon 5,437.81 34,800.00
Dodecane 18.55 27.00
Oxalate 3,152.79 3,700.00

Pentadecane 4.32 6.27
Tetradecane 52.30 77.00

Tributyl phosphate 40.35 48.80
Tridecane 82.30 119.00
Undecane 2.83 4.07
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Note: Average Specific Gravity was 1.18, Maximum Reported was 1.25.
Reference: CH2M HILL Interoffice Memo, File No. 7G300-02-MAK-044, 

Chemical Characteristics for Waste in Tank 241-C-106.

Table B2-16, Chemical and Physical Properties of the Waste in the 200 Series Tanks

Species B-201 B-202 B-203 B-204 C-201 C-202 C-203 C-204
Sludge, gallons 30,400 29,300 51,000 50,000 1,000 800 2,600 2,400

Supernatant, gallons -- -- 500 800 -- -- -- --

Total Waste, gallons 30,400 29,300 51,500 50,800 1,000 800 2,600 2,400

pH, minimum -- 12.02 10.52 -- 9.74 9.57 10.25 --

Density, sludge, g/mL 1.26 1.22 1.19 1.19 1.44 1.44 1.62 1.59

Density, supernatant, 
g/mL -- -- 1.05 1.05 -- -- -- --

%H2O, sludge 64.2 75.8 75.75 77.3 8.65 4.65 41.7 41.7

%H2O, supernatant -- -- 89.4 91.4 -- -- -- --

Bismuth, Bi, kg 13,400 4,620 9,500 10,900 -- -- -- --

Nitrate, NO3, kg 7,320 8,320 14,400 11,200 219 429 2,400 2,220

Sodium, Na, kg 4,960 5,320 6,700 5,990 644 693 2,280 2,050

Iron, Fe, kg 1,660 1,610 757 836 1,450 426 510 459

Total U, kg 22.6 43.7 2.25 36.9 81.4 594 2,500 2,300

Carbonate, CO3
=, kg 2,300 1,330 790 2,540 536 630 1,420 1,280

Species T-201 T-202 T-203 T-204 U-201 U-202 U-203 U-204
Sludge, gallons 29,100 21,400 36,200 37,300 2,900 2,600 2,400 1,800

Supernatant, gallons 2,100 -- -- -- 1,000 1,000 1,000 1,000

Total Waste, gallons 31,200 21,400 36,200 37,300 3,900 3,600 3,400 2,800

pH, minimum -- -- 10.9 9.84 11.83 11.82 12.24 9.83

Density, sludge,
g/mL 1.31 1.18 1.22 1.18 1.63 1.51 1.59 1.47

Density, supernatant, 
g/mL 1.06 -- -- -- 1.26 1.28 1.28 1.11

%H2O, sludge 67.5 75.8 76.2 75 27.1 27.8 40.2 26.1

%H2O, supernatant 91.2 -- -- -- 69.3 69.1 68.7 86.7

Bismuth, Bi, kg 13,100 3,430 6,580 8,910 14.8 10.5 6.61 10.1

Nitrate, NO3, kg 6,670 5,890 10,000 9,540 879 843 808 354

Sodium, Na, kg 4,190 3,300 5,890 5,500 1,610 1,420 2,080 291

Aluminum, Al, kg 11.8 7.02 9.69 9.27 3,520 3,040 1,370 2,270

Phosphate, PO4
-3,kg 1,190 634 1,230 1,400 950 750 1,760 27.1

Total U, kg 19.2 10.2 0.551 0.19 0.256 0.224 0.108 10.5

Reference:  RPP-5346
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Table B2-17, Estimated Chemical Constituents of AN-101 Supernatant

Chemical
Constituent

Bounding
Composition 

Concentration
mg/L

Inorganic
Al 19,100
Bi 26
Ca 90
Cl 7,710
Cr 674
F 205
Fe 16
Hg 0
K 4,040
La 2
Mn 1
Na 209,000
Ni 98

NO2 110,000
NO3 162,000
Pb 28

PO4 4,590
Si 103

SO4 6,070
Sr 1

TIC as CO3 25,900
Zr 2

Organic
Oxalate 1,770

TOC 5,370
Reference:  TWINS), queried 7/23/2007 
[241-AN-101 Best Basis Information], 
http://twins.pnl.gov/twinsdata/forms 
[TWINS 7/23/2007]
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Table B2-18, Chemical Constituents of AN-106 Supernatant

Chemical Constituent
AN-106 Final Weighted

Average
mole/L1

Inventory
kg

Concentration
mg/kg2,3

Concentration
mg/L

Inorganic

Al 0.045 3,970 1,071 1,220

OH 0.370 20,463 5,518 6,290

Na 2.230 166,862 44,991 51,290

NO2 0.567 84,852 22,879 26,082

NO3 0.029 5,890 1,588 1,810

PO4 0.024 7,387 1,992 2,271

Organic

TOC 0.068 2,639 712 811
Notes:
1. Final weighted averages for Tank 241-AN-106 obtained from RPP-RPT-31789, Waste Compatibility Assessment of Tank 241-AY-102 

Waste with Tank 241-AN-106 Waste.
2. Calculated using a specific gravity of 1.14 per (Reference RPP-RPT-31789).
3. Calculated using a 241-AN-106 tank waste volume of 859 Kgal (Reference RPP-RPT-31789).
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APPENDIX C

GENERIC “TANK OPERATIONS CONTRACTOR (TOC) MASTER SUBMITTAL
REGISTER (MSR)” FORM (A-6005-317)
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APPENDIX D

MINIMUM PROOF TEST PRESSURE FOR CONAX FEEDTHROUGH TO 
SUBSTANTIATE WORKING PRESSURE RATING
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   1. Purpose of calculation is completely defined. 
   2. All required sections are included and properly developed. 

   3. Traceability has been established to associated drawings, components, 
systems, and structures. 

   4. Applicable design code and other project requirements have been properly 
identified and satisfied. 

   5. Appropriate modeling and calculation methodologies have been used. 

   6. Any assumptions have been adequately described and, when necessary, 
justified. 

   
7. Any assumptions in need of verification have been identified and wherever 
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Excel®, MathCAD®) and was verified by either a line-by-line check or an 
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Terms 

AFT Applied Flow Technology 
DOE U.S. Department of Energy 
ERDF Environmental Restoration Disposal Facility 
ETF Effluent Treatment Facility 
GSP Galvanized Steel Pipe 
HDPE high density polyethylene 
IDF Interim Disposal Facility 
LERF Liquid Effluent Retention Facility 
NPSHa net positive suction head available 
NPSHr net positive suction head required 
PNNL Pacific Northwest National Laboratory 
psia pounds per square inch absolute 
psid pounds per square in differential 
psig pounds per square inch gauge 
PVC polyvinyl chloride 
SDR Standard Dimension Ratio 
WTP Waste Treatment Immobilization Plant 
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1.0 Objective/Purpose 
The objective of this calculation is to determine the anticipated line pressure(s) and flow rate(s) of the 
Effluent Treatment Facility (ETF) Load-in Facility after it is modified to operate at increased capacity. 

2.0 Summary of Results and Conclusions 
The modifications to the Load-in Facility will enable operators to transfer wastewater at a minimum flow 
rate of 96.5 gal/min from the tanker trucks and tank 59A-TK-1 and 32 gpm from the totes. 

The maximum theoretical pressure in a pump deadhead scenario is 138.7 psig (below the piping pressure 
rating of 150 psig) for the primary transfer pumps, P-103A and P-103B. A pressure safety valve is 
required for the tote pump, P-103C. Therefore, the design is compliant with WAC 173-303-640. 

Determining the pump arrangement and piping layout was a balance between hydraulic design, 
operational consideration, and worker access and safety. An ideal arrangement was not achievable (see 
Section 12.0 for further discussion). The current arrangement eliminates potential tripping hazards and 
maximizes space for the safe conduct of operations but increases operational complexity. The suction 
piping contains high points between the piping inlet and the pump. These high points may act as air traps 
that can contribute to suction cavitation during pump operation. To ensure operability, the design has 
incorporated provisions to prime (i.e., fill) the suction line with water. It should be noted the current pumps 
and piping at the ETF Load In facility are arranged in a similar manner (but are without a fixed water 
source to prime the suction lines). The addition of the ability to prime the pumps should improve the 
overall operability of the system.  

3.0 Introduction/Background 
The ETF is a less than Hazard Category 3 facility that treats and disposes liquid effluents from Hanford 
programs and projects. ETF removes chemical and low levels of radioactive contaminants from waste 
feed streams. 

The ETF receives wastewater shipments via tanker trucks and totes from the AY and AZ farms, PNNL, 
mixed waste trenches, and other miscellaneous sources. The number of tanker shipments is projected to 
increase with the commissioning of the Waste Treatment Immobilization Plant (WTP) and the Interim 
Disposal Facility (IDF). Additional tanker shipments will also be received from the K-basins when they are 
drained. The wastewater received contains potentially radioactive contamination. 

The ETF Load-In Facility, 2025ED, receives liquid waste streams via tankers and totes. These waste 
streams are loaded into either the Liquid Effluent Retention Facility (LERF) or to the Surge tank (60A-TK-
1). 

The primary objective of the ETF Load In Facility Expansion Project (T1P227) is to increase the efficiency 
and capacity of the tanker unloading operations. 

4.0 Input Data 
By inspection, transfers to Basin 41 are the longest leg, and, therefore, will present the controlling system 
curves for pump sizing (slowest flow and highest pressures). The two valve lineups presented in ETF-
59A-001, Data Sheet 3 for transferring fluid from the Load-In Station to Basin 42 were traced along the 
P&IDs and piping drawings, and the anticipated pathways to the new Basin 41 design were also added 
based on information provided in 67248-010-RFI-001-R00. The pipe geometries, elevations, and 
configurations were taken from the following documents: 

RPP-CALC-63837 Rev.00 9/28/2020 - 1:10 PM 9 of 328



ETF Load-In Facility Expansion Hydraulic Calculation 

RPP-CALC-63837, Rev. 0 Page 8 of 326 

 P&IDs 

o H-2-88766, Sh. 2-4 

 Tanker Truck Piping and Connections 

o MT-50536 (Beall and Tremcar Tankers) 

o H-9-203, Sh. 1-2 (Polar Tanker) 

 Tote Connections 

o H-2-838975 

 Facility Expansion Piping, Elevation, and Layout 

o H-2-838968 

o H-2-838975 

o H-2-838979 

 Underground 3” M-17 line from load-in station to valve pit near ETF (2025E) 

o H-2-817969, Sh. 2 

 Valve Pit near ETF (2025E) 

o HNF-FMP-05-26636-R0A (Drawings H-2-88779, Sh. 1 & 4) 

 3”-60M-001-M17, Transfer Line from Valve Pit near ETF (2025E) to Catch Basin 242AL-43 

o H-2-88768 

 4”-60M-002-M17, Transfer Line from Valve Pit near ETF (2025E) to Catch Basin 242AL-44 

o H-2-88768 

 Catch Basin 242AL-43 Piping 

o H-2-79614, H-2-88772, H-2-79617, H-2-830100, Sh. 1-2 

 Catch Basin 242AL-44 Piping 

o H-2-79615, H-2-88772, H-2-79617 

 8”-EVAP COND-PC5005-M17, Transfer Line from Catch Basin 242AL-44 to 242AL-43 

o H-2-79610 

 8”-EVAP COND-PC5010-M17, Transfer Line from Catch Basin 242AL-43 to 242AL-42 

o H-2-79610 and H-2-79623 

 4”-80W-003-M17, Transfer Line from Catch Basin 242AL-43 to 242AL-42 

o H-2-830098 

 Catch Basin 242A-42 Piping 

o H-2-79613, H-2-79616, H-2-830099, Sh. 1-2, H-2-79591, ECN-715509 

 Piping from Catch Basin to Cell Basin (14” RB-R and 16” RB-R) 

o H-2-79591; HNF-27957 Pipe Code M-35 (Historical) 

 242AL-41-WT-WTL-SN-001, Transfer Line from Catch Basin 242AL-42 to Planned 242AL-41 
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o ECN-715509, H-2-838765 

 242AL-41-WT-WTL-SN-002, Transfer Line from Catch Basin 242AL-42 to Planned 242AL-41 

o ECN-715509, H-2-838765 

 Catch Basin 41 Piping 

o H-2-838771, Sh. 1, 3, 5, and 6 

The following information was used as inputs to the calculation: 

Table 1.  Calculation Inputs (see Appendix B) 

Parameter Value Source(s) 

New Piping and Fittings comply with class M-9 3” SCH 40S 
Stainless Steel 

MT-50536, Sh. 8 

Pipe Code M-17  ID = 3.0” (for 3”) 
ID = 4.0” (for 4”) 
ID = 8.0” (for 8”) 

HNF-27957, Pipe Code M-17 (ASTM D2996 
and Assumption 7) 

Pipe Code M-35 ID = 12.858 (for 14”) 
ID = 14.495 (for 16”) 

HNF-27957, Pipe Code M-35 (Historical) 

Pipe Code 153S 3” SCH 10S 
Stainless Steel 

AFT Fathom Library; HNF-27957 

Pipe Code M-9 SCH 40S Stainless 
Steel (Variable 
Sizes) 

AFT Fathom Library; HNF-27957 

Tote Pump Hose ID = 2.0” Continental Plicord, Extremeflex (Appendix 
B and H-2-838979) 

Tanker Truck Hose ID = 3.0” Continental Plicord, Extremeflex (Appendix 
B and H-2-838979) 

New Catch Basin 41 Piping 4” SCH 40S 
Stainless Steel 

AFT Fathom Library; H-2-838771 

2” Ball Valves (59A, M-9) K = 0.07 Vendor Data (see Appendices B and C, 
Flow-Tek Model F15 Full Port Ball Valves) 

3” Ball Valves (59A, M-9) K = 0.06 Vendor Data (see Appendices B and C, 
Flow-Tek Model F15 Full Port Ball Valves) 

3” Swing Check Valves (59A, M-9) K = 1.63 Vendor Data (see Appendices B and C, 
Aloyco Crane Fig 377 Check Valve) 

3” Plug Valves (60M-16A and 60M-16B) K = 0.31932 AFT Fathom Library; Smart Plant 
Foundation 

3” Butterfly Valves (60M-43H, 60M-43Q, 60M-
43B) 

K = 0.81 AFT Fathom Library; Smart Plant 
Foundation 

4” Butterfly Valves (80W-014, 80W-012, 80W-
007, 80W-006) 

K = 0.765 AFT Fathom Library; Smart Plant 
Foundation 

4” Ball Valves (Catch Basin 41) K = 0.05 AFT Fathom Library; H-2-838771 
8” Butterfly Valves (60M-04B, 60M-05, 60M-
43G, 60M-43D, HV-42-8, HV-42-9) 

K = 0.63 AFT Fathom Library; Smart Plant 
Foundation 

3” Hose Absolute Roughness 0.00016 feet See Appendix B for Vendor Information and 
Appendix C for equivalent roughness calc 

Stainless Steel Pipe Absolute Roughness 
(153S and New Catch Basin 41 Piping) 

0.00015 feet Absolute Roughness for Clean Commercial 
Steel (Crane Technical Paper No. 410, p A-
24) 
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Table 1.  Calculation Inputs (see Appendix B) 

Parameter Value Source(s) 

2” Hose Absolute Roughness 0.00012 feet See Appendix B for Vendor Information and 
Appendix C for equivalent roughness calc 

Fiberglass Reinforced Piping (FRP) Absolute 
Roughness (M-17) 

1.7 × 10-5 feet RPP-CALC-63650, p 173 (Vendor 
Information for Fiberglass Piping) 

HDPE Pipe Absolute Roughness (M-35 
Piping) 

6 × 10-5 inches Absolute Roughness for HDPE (AFT 
Fathom Library) 

Pipe Size Transitions Variable Based on transition angle using AFT 
Fathom default settings or abrupt 
assumption (see Appendix C and 
Assumption 3) 

Fluid Density 62.406 lbm/ft3 See assumption 1 (Crane Technical Paper 
No. 410, p A-7) 

Fluid Viscosity 1.317 centipoise See assumption 1 (Crane Technical Paper 
No. 410, p A-3) 

Fluid Vapor Pressure 0.69899 psia See assumption 2 (Crane Technical Paper 
No. 410, p A-7) 

Elbows Variable AFT Fathom Library (input based on 
appropriate r/D ratio) 

Tees Variable When input in the model as a junction, the 
tees are modeled as detailed with rounded 
corners. Otherwise, the K-factors available 
in the AFT Fathom library for branch flow 
(K=1.10) and straight-through flow (K=0.04) 
are used. 

Filters 0.5 or 30 psid Based on Vendor O&M data for filters and 
filter changeout criteria, Appendix B 

Existing Pump Curve for P-103A and P-103B See Appendix D and 
Figure 4-1 

0100N-CA-M0033, 5 HP Pump 

New Pump Curve for P-103A and P-103B See Appendix D and  
Figure 4-2 through 
Figure 4-5 

CP Pump MKP-S 80-50-160 Self-Priming 
Magnetic Drive Pumps Vendor Data 

Highest Point (FRP Piping) 611.1 feet H-2-830099; Slope Break in Basin 42 
Highest Point (inside Facility) 608.5 feet H-2-838975 
Basin Elevation (Full) 598.75 ft H-2-79591 
Basin Elevation (Empty) 576.60 ft H-2-79591 
Pump Inlet Elevation 594.3 ft H-2-838975 
Pump Outlet Elevation 594.4 ft H-2-838975 
Tanker Truck Elevation (Empty) 593.7 ft Beall Tanker Truck, MT-50536 
Tanker Truck Elevation (Full) 603.6 ft Beall Tanker Truck, MT-50536 
59A-TK-1 Elevation (Empty) 592.0 ft Assumed equal to low point floor elevation 
59A-TK-1 Elevation (Full) 604.7 ft HNF-17831 
Tote Elevation (Empty) 592.0 ft Assumed equal to low point floor elevation 
Differential Pressure Flow Element K = 3.31 See Appendix B and C 
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Figure 4-1. Existing Pump Performance Curve AFT Fathom Input 

 
Figure 4-2. CP MKP-S 80-50-160 Self-Priming Pump Performance (3100 rpm) 
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Figure 4-3. CP MKP-S 80-50-160 Self-Priming Pump Performance (2975 rpm) 

 
Figure 4-4. CP MKP-S 80-50-160 Self-Priming Pump Performance (1825 rpm) 
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5.0 Assumptions 
The following assumptions were used to perform this calculation. These assumptions are intended to 
provide a level of conservatism and no further verification is required: 

1. The fluid is assumed to have the equivalent properties of water. This assumption is valid since 
the waste streams to ETF consists largely of condensed water from the 242-A Evaporator and 
rainwater runoff from the leachate collection system(s) at IDF and ERDF. Water has a higher 
density and viscosity at lower temperatures, therefore the minimum anticipated temperature of 
50°F is used as a basis for the viscosity and density of the fluid. 

2. The fluid is assumed to have a maximum temperature of 90.0°F based on the maximum 
operating pressure of pipe code M-17 (see W-291H-C2, 15493-16). Therefore, it is assumed that 
fluid transfers are below 90°F. 

3. All FRP pipe size transitions are assumed to be abrupt. For those transitions that are not abrupt, 
the abrupt assumption will result in a higher pressure drop and lower flow rate. 

4. Piping from Catch Basin 41 to Cell Basin 41 is assumed to be identical to Cell Basins 42, 43, and 
44. This assumption is reasonable since the new Cell Basin is depicted as identical to the existing 
Cell Basins. 

5. The Piping elevations for Catch Basin 41 are assumed to be identical to Catch Basin 42. Since 
the terminal elevation of the model (i.e., the liquid level of Cell Basin 41) is the most relevant 
elevation when determining the total head, this assumption will only affect the anticipated 
pressures in the Catch Basin 41 piping. It will not have a significant effect on the system curve 
determination. 

6. The fluid level in the tanker truck is assumed to be 20 inches above the finished floor elevation of 
the building. This assumption corresponds to the lowest sump level the fluid will reach while 
emptying a tanker truck. For each foot of added fluid level in the tanker truck, the NPSHa will also 
increase by approximately one foot. Therefore, this assumption is conservative. 

 
Figure 4-5. CP MKP-S 80-50-160 Self-Priming Pump Performance (1575 rpm) 
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7. FRP pipe inner diameters are conservatively modeled using the ASTM D2996, Table 4 values for
Inside Diameter Series Pipe. Although the specification for M17 (60M) pipe states that the pipe is
based on Iron Pipe Size (IPS), the specification for M17 (80W) does not specify the pipe size to
be used. In either case, IPS pipe would have a larger inner diameter based on the specified
thicknesses. Therefore, use of the Inside Diameter values results in the smallest inside diameter
of FRP piping, the highest velocity, and largest pressure drop.

8. Each of the 360° swivels present on the load-in tanker truck arms are assumed to have a
pressure drop equivalent to two 90° elbows (r/d=1.0). The vendor data indicate that the swivels
do not have any significant restrictions that would generate a pressure drop regarding the fluid
flow path (see swivel cross-section in Appendix B).

9. It is assumed that the suction inlet line is fully flooded. This assumption is valid since a
pressurized water line and combination air valve are provided at the suction inlet to enable
operators to flood the inlet suction line prior to pump startup. Operators are also permitted to
allow small quantities of the priming water to backflow into the tanker truck dip tubes to flood the
dip tube line. However, the “inverted U” configuration being utilized on the suction line is
undesirable since it does not comply with the pump manufacturer’s installation recommendations
and could still result in air pockets despite careful operational preparation, see Section 12.0 for
further discussion.

6.0 Method of Analysis 
A model of the existing facility transfer piping is input into AFT Fathom using geometry from a
combination of sources, including a walkdown of the facility, drawings, relevant vendor information 
submitted to the contractor during construction, and design drawings of the ETF Load-in Facility 
upgrades.

The new facility load-in station piping was modeled for the worst-case suction and discharge line lengths 
and fittings for the primary transfer pumps. The new discharge line connects to the existing facility piping 
in the sump. The piping then flows to the basins where a new transfer line was added to the model using 
the data provided in 67248-010-RFI-001-R00 for the planned Basin 41 addition. The AFT Fathom model 
then calculates flows and pressures based on the pump curve and system resistance.

The following scenarios were chosen to determine the most appropriate transfer pump size and flow:

1. The base scenario utilizes the existing pump curve. This scenario tracks two routes of piping to
reach the new Basin 41 piping since it is not immediately obvious by inspection which route is the
most controlling due to the different pipe lengths and diameters. The two routes selected were
based on existing valve lineups provided in the operating procedure for the load-in station (ETF-
59A-001). The route with the lowest flow rate is determined to be the controlling scenario. In this
scenario, the tanker truck level is modeled as empty with the Basin 41 level full.

2. Second, the new primary transfer pump curve is entered to determine the appropriate minimum
flow rate to ensure that there is adequate NPSHa for worst case suction and discharge conditions
for the controlling leg to Basin 41. Although the primary transfer pumps can transfer fluid from the
tanker trucks to 59A-TK-1, this scenario is bounded by the Tanker Truck to Basin 41 Scenario by
inspection. In this scenario, the tanker truck level is empty and the Basin 41 level is full.

3. Third, a low resistance system with a low filter differential pressure of 0.5 psid and a 4 inch
transfer route to Basin 44 is used to determine the expected upper end of the new transfer pump
flow rate. 59A-TK-1 is modeled as full, and the Basin 44 level is modeled as empty.

4. Fourth, the new primary transfer pump curve is used to determine the expected flow rate when
the suction line is redirected to transfer fluid from tank 59A-TK-1 to Basin 41. In this scenario,
Basin 41 is modeled as full and tank 59A-TK-1 is modeled as empty.
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5. Fifth, the tote pump flow is set to determine the NPSHa and the total head necessary to confirm
that the Bredel-50 tote pump selected is appropriate.

6. Sixth, the high resistance scenario is adjusted by assigning static atmospheric pressure at the
outlet of Basin 41 and re-assigning an elevation to Basin 41 of 615 feet to demonstrate that the
pump can overcome any intermediate elevations below 615 feet (the highest intermediate
elevation identified was 611.1 feet in Basin 42 at J677).

7.0 Use of Computer–Type and Software
The software used to generate these results is AFT Fathom1, version 11 (2020.03.19), which is used to 
conduct fluid flow analysis. This software will be validated and verified as documented in report VFS-
ENG-SQAP-033. Results for this calculation were generated on computer S/N PF0YJ9KY. SCC No. VFS-
WRPS-310-SCC-001 documents the software grade of Commercial-Enhanced for AFT Fathom as 
determined for use on the ETF project. The range of parameters used in this calculation fall within the 
bounds of VFS-ENG-SQAP-033. See ‘RPP-CALC-63837, Appendix A.fth’.

Mathcad 15.02 was also utilized to conduct calculations. These calculations are verified by a line-by-line 
check using a handheld calculator. See ‘RPP-CALC-63997, Appendix C.xmcd’.

8.0 Acceptance Criteria
The following parameters shall be considered:

Determine if existing load in pumps can be re-used (MT-50536, Sh. 8)

Determine if transfer lines are capable of offloading two tankers concurrently (MT-50536, Sh. 8)

System shall be capable of unloading an 8000-gallon tanker in 2 hours (MT-50536, Sh. 8).

This equates to a minimum flow of 67 gpm.

Pumps P-103A and P-103B shall be capable of transferring contents of tanker to Tank 59A-TK-1
or LERF. Pumps P-103A and P-103B shall also be capable of transferring contents of Tank 59A-
TK-1 to LERF (MT-50536, Sh. 7 and 8).

The tote pump, P-103C, shall be capable of transferring the contents of a tote to Tank 59A-TK-1.

Ensure that the pressure in the line is above the maximum anticipated vapor pressure of the fluid
to avoid cavitation (the vapor pressure of water at 90 °F is 0.69899 psia, Crane Technical Paper
No. 410, p A-7).

Ensure that the pressure in the line is below the maximum operating pressure of the piping of
74.7 psia (60 psig) for the existing transfer pipe (see HNF-27957, Historical Information for Pipe
Code M-17) and below the maximum design pressure of 164.7 psia (150 psig) for the new load-in
station piping.

Pump must provide adequate head to pump to highest point in each transfer scenario.

9.0 Calculation
See Appendix A for computer input and output files. The following figures depict the AFT Fathom models 
used to calculate flow rate(s) and pressure(s).

1 AFT Fathom is a trademark of Applied Flow Technology Corporation, Colorado Springs, CO.
2 Mathcad is a registered trademark of PTC Inc., Needham, MA
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The maximum line pressure from the new primary transfer pumps is determined below:

Pump Deadhead at maximum rpm:  62 m (203.4 ft, see Appendix B)

Additional pressure from pressurized water source: 40 psig (H-2-83898 , Sh. 2, Detail 2, PRV
set at 40 psi)

Highest Piping elevation (inside facility prior to pressure safety valve):  608.5 ft

Pump Discharge elevation: 594.4 ft

Lowest Point in piping system:  584.11 ft

Maximum head: 203.4 ft + 608.5 ft – 584.11 ft = 227.8 ft

Maximum pressure:  (227.8 ft) × (62.4 lbm/ft3) × (32.2 ft/s2) / (32.2 lbm·ft/lbf·s2) = 14,214 lbf/ft2 =
98.7 psig + 40 psig = 138.7 psig.

The maximum pressure from a maximum static and dynamic head condition is less than the
piping design pressure of 150 psig. Therefore, no pressure safety valves are required to protect
the stainless steel pipe.
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Figure 9-1. Scenario 1 – Input Fathom Model to Determine Controlling Leg and Existing Pump Capacity 
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Figure 9-2. Scenario 2 – Determine Transfer Rate from Tanker Truck with New Transfer Pump for Controlling Leg 
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Figure 9-3. Scenario 3 – Determine Maximum Transfer Rate from Tank 59A-TK-1 to Basin 44 for Low Resistance System 
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Figure 9-4. Scenario 4 – Determine Maximum Transfer Rate from Tank 59A-TK-1 to Basin 41 
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Figure 9-5. Scenario 5 – Tote Pump Transfer to 59A-TK-1 
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Figure 9-6. Scenario 6 – Intermediate High Point 
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10.0 Results
In Scenario 1, the flow through the 3 inch transfer line was determined to control (flow through the 3”-
60M-001-M17 line was at 24.4 gpm whereas flow through the 4”-60M-002-M17 line was 36.9 gpm). Since 
the existing pump resulted in a combined flow of only 61.3 gpm, it is not adequate to unload an 8000-
gallon tanker truck in the required 2 hours. Therefore, the existing pumps cannot be re-used.

The AFT Fathom model results for Scenario 2 through 6 are summarized below:

Table 2.  Calculation Results (see Appendix A)

Scenario Flow Rate3
Maximum 

Static 
Pressure

Minimum 
Static 

Pressure
Pump NPSHa 

(NPSHr)
NPSHr 
Margin

Scenario 2:  New Transfer Pump 
(Worst Case)

96.5 gpm 67.11 psia 
(P120)

2.506 psia 
(P112)

16.52 ft (6.887 ft) 2.4

Scenario 3:  New Transfer Pump 
(Low Resistance Case)

220.0 gpm 56.69 psia 
(P120)

2.481 psia 
(P610)

22.47 ft (9.412 ft) 2.4

Scenario 4:  New Transfer Pump 
(from 59A-TK-1 to Basin 41)

103.8 gpm 70.04 psia 
(P120)

11.250 psia 
(P115)

24.66 ft (6.980 ft) 3.5

Scenario 5:  Tote Pump Transfer 
to 59A-TK-1

32.0 gpm 50.23 psia 
(P165)

11.049 psia 
(P157)

28.65 ft (3.93 ft) 7.3

Scenario 6:  Intermediate High 
Point

84.0 gpm 69.56 psia 
(P120)

3.809 psia 
(P112)

19.96 ft (6.744 ft) 3.0

The maximum theoretical pressure in a pump deadhead scenario is 138.7 psig (below the piping design 
pressure of 150 psig) for the primary transfer pumps, P-103A and P-103B. For the tote pump, P-103C, a 
pressure safety valve is required (set at 50 psig). A pressure safety valve (setting of 55 psig) is also
placed before the interface with the existing FRP piping to protect it from damage (note that the maximum
static pressure in all operating scenarios is below the FRP rating of 60 psig in all scenarios).

3 Flow rates were selected based on 100% pump speed or 1.3 NPSHr margin, whichever controlled.
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Figure 10-1. Scenario 1 Results – Controlling Leg and Existing Pump Capacity  
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Figure 10-2. Scenario 2 Results –Transfer Rate from Tanker Truck with New Transfer Pump for Worst Case Conditions 
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Figure 10-3. Scenario 3 Results – Maximum Transfer Rate from Tank 59A-TK-1 to Basin 44  
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Figure 10-4. Scenario 4 Results – Transfer Rate with New Pump from 59A-TK-1 to Basin 41
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Figure 10-5. Scenario 5 Results – Tote Pump Transfer to 59A-TK-1
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Figure 10-6. Scenario 6 Results – Intermediate High Point
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11.0 Conclusion
The predicted flow rate for the existing pumps to the planned Basin 41 expansion from the new load-in 
station is less than the 67 gpm required to empty an 8000-gallon tanker in 2 hours. Therefore, the existing 
load in pumps are not adequately sized and may not be re-used.

Appropriately sized new pumps are capable of transfer rates of 96.5-220.0 gpm depending on the source 
of the fluid, system configuration, and destination. The maximum possible pressure produced by the new 
transfer pumps is below 150 psig. A Pressure Safety Valve set at 55 psig prior to the M9 to M17 pipe
transition will protect the M17 pipe from any potential damage.

The new pumps will be able to drain a full 8000-gallon tanker in 2 hours or less.

The new tote pump will be able to flow at 32 gpm for up to two hours. Since it has a maximum discharge 
pressure greater than 150 psig, a pressure safety valve set at 50 psig will be installed at its outlet.

The new load in station piping is arranged to enable pumping from one tanker (while simultaneously
staging a second tanker) to Tank 59A-TK-1 or LERF or from Tank 59A-TK-1 to LERF without exceeding 
the maximum operating pressure in the pipe or causing cavitation. Although it is possible to configure the 
piping to empty two tankers at the same time, this is not recommended since it is unlikely that both 
tankers would empty at the same rate, and the resulting flow from each tanker truck would be reduced 
proportionally such that there would be no time savings from unloading two tanker trucks simultaneously.

12.0 Recommendations
The “inverted U” configuration of the suction piping is a less than ideal hydraulic configuration. The 
configuration creates the potential for air pockets and could lead to reduced flow, suction cavitation, and 
challenges priming the pumps. Therefore, provisions for the purging of air and flooding of the suction lines 
were added to the design. 

According to discussions with the pump manufacturer, the air pockets can be removed by flooding the 
entire suction line prior to operation as is recommended here. To enable flooding of the suction line, a 
pressurized water line, sight glass, combination air valve, and isolation valve for the air vent are provided 
at each of the loading arms for the tanker trucks. Operators should follow the following steps to flood the 
suction lines:

1. Close the pump discharge valve to ensure that the added water does not simply flow out of the 
pump discharge.

2. Attach the loading arm to the tanker truck. Leave the loading arm valve closed.

3. Add water to the suction line with the loading arm valve remaining closed until water is visible in 
the site glass (indicating that the suction arm has been flooded). 

4. Cycle the loading arm valve open-close quickly (on the order of 0.5-1 second) to allow water to 
displace the air in the tanker truck dip tube. The intended result is that air in the dip tube will rise 
to the top of the “inverted U,” and the closed tanker truck connection valve should prevent the 
water in the dip tube from draining into the tanker truck.

5. Add more water to evacuate the air from the line. This process (steps 4 and 5) may need to be 
repeated until little or no air appears in the sight glass below the combination air valve. 

6. Isolate the air valve to prevent introduction of air into the line (since the suction line operates 
under vacuum).

7. Open the pump discharge valve.

8. Open the tanker truck valve.
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9. Start the pump.

Operators may try variations on this theme (opening valves simultaneously with the pump start, starting 
the pumps at slower or faster speeds, isolating the air valve on the pump discharge side, etc.). This 
operation could still result in small air bubbles in the suction line since the challenges associated with 
flooding the tanker truck dip tube and removing air bubbles in the suction line could be difficult to execute.
It should also be noted that the suction configuration may be able to tolerate small quantities of air, but 
this simply cannot be determined until installation and operation is underway.

Due to potential issues establishing a flooded suction line, a pressure sensor on the suction line of the 
pumps will be provided for operators to monitor the NPSHa during transfer and make appropriate 
adjustments based on the NPSHr of the pumps. Reductions in the pump speed will reduce the NPSHr 
and increase the NPSHa simultaneously.

Additionally, per the manufacturer’s recommendation, a temperature probe will be connected to the VFD 
to turn off the pumps if they become overheated due to excessive amounts of entrained air or cavitation. 
This will protect the pumps from damage. Please refer to Appendix E for the pump manufacturer’s 
concurrence and recommendations for installation of an “inverted U” with priming water.
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Appendix A
AFT Fathom Inputs and Outputs
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Item # 44000230V, MDA Maxi-Dry Adapter (Adapter x Female NPT Thread)
List Price QUOTE

Part Name MD20A
Type Adapter x Female NPT Thread
Material Stainless Steel/Viton®
Size 2 in.
Overall Length (O) 5.2 in.
Width (P) 3.7 in.
Thread Size (Q) 2" NPT
Coupler Size (R) 2.5 in.

Specifications

Made in the U.S.A.

All registered trademarks are the property of their respective owners.

Note: Prices subject to change without notice. 

 
 

P-T Coupling Co., Inc.
 1414 E. Willow

 Enid,
 Phone:580-237-4060

 Website: http://www.ptcoupling.com

4/20/2020 | Page 1 of 1

MD20A

A Maxi-Dry Adapter 
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Parts List
Item Qty Description

1 1 Body
2 1 Insert
3 2 Swivel Flange
4 1 Ball Plug
5 45 Ball Bearing
6 2 Bolt, Grade 5
7 1 Bearing O-Ring, Outer
8 1 Bearing O-Ring, Inner
9 1 Ball Plug O-Ring
10 1 Seal Block
11 2 Seal Block O-Ring

 Module Assembly Seal Block Assembly
Size Standard High Temp Buna Viton GFLT FEP

2” XL1.02SMA XL1.02HMA XL1.02SBA-01 XL1.02SBA-02 XL1.02SBA-03
3” XL1.03SMA XL1.03HMA XL1.03SBA-01 XL1.03SBA-02 XL1.03SBA-03
4” XL1.04SMA XL1.04HMA XL1.04SBA-01 XL1.04SBA-02 XL1.04SBA-03

Dimensions
Size A B C D E F

2” 4 6.25 1.25 2 3.75 2
3” 4 7.25 1.25 2 4.75 3
4” 4 8.25 1.25 2 5.75 4

Product Seal O-Rings
Size Buna Viton GFLT FEP

2” XL1.02SBA-01 XL1.02SBA-02 XL1.02SBA-03
3” XL1.03SBA-01 XL1.03SBA-02 XL1.03SBA-03 
4” XL1.04SBA-01 XL1.04SBA-02 XL1.04SBA-03 

 Flange Bearings
Size A 105 Carbon Steel 316L Stainless Steel Insert Body Seal Block Ball Bearing (Qty) Ball Plug

2” XL1.02F-200 XL1.02F-201 XL1.02I-200 XL1.02B-200 XL1.02SB-200 BB0500 (32) BP01
3” XL1.03F-200 XL1.03F-201 XL1.03I-200 XL1.03B-200 XL1.03SB-200 BB0500 (39) BP01
4” XL1.04F-200 XL1.04F-201 XL1.04I-200 XL1.04B-200 XL1.04SB-200 BB0500 (45) BP01

 Bearing Seals High Temp Bearing Seals
Size Inner Outer Ball Plug Inner Outer Ball Plug

2” XL1.02IBS-04 XL1.02OBS-04 XL1.02BPS-04 XL1.02IBS-05 XL1.02OBS-05 XL1.02BPS-05
3” XL1.03IBS-04 XL1.03OBS-04 XL1.03BPS-04 XL1.03IBS-05 XL1.03OBS-05 XL1.03BPS-05
4” XL1.04IBS-04 XL1.04OBS-04 XL1.04BPS-04 XL1.05IBS-05 XL1.05OBS-05 XL1.05BPS-05

A

B

CD

E F

1

4

2

7

8

10

11

3

5

6

9

Swivel Breakdown
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6 | FLANGED SERIES – F15/F30

Model F15 – Class 150

Size A øB C C1 D E øF øS N / øT Cv Torque* Weight

IN
C

H
ES

1/2 4.25 0.59 2.88 1.54 6.50 1.79 3.50 2.38 4 x 0.62 32

LB
S-

IN

36

LB
S

4
3/4 4.62 0.79 2.97 1.67 6.50 2.01 3.88 2.75 4 x 0.62 60 65 5
1 5.00 0.98 3.41 2.05 7.87 2.13 4.25 3.12 4 x 0.62 105 95 10

1-1/2 6.50 1.49 4.20 2.60 9.84 2.76 5.00 3.88 4 x 0.62 275 230 14
2 7.00 1.97 4.53 2.95 10.43 3.07 6.00 4.75 4 x 0.75 500 390 20.5

M
ILL

IM
ET

ER
S 15 108.0 15.0 73.25 39.0 165.0 45.5 88.9 60.5 4 x 15.8 28

N
m

4

KG

2
20 117.0 20.0 75.40 42.4 165.0 51.0 98.6 69.9 4 x 15.8 52 7 2
25 127.0 24.9 86.69 52.0 199.9 54.0 108.0 79.0 4 x 15.8 91 11 4.5

40 165.0 37.9 106.60 66.0 249.9 70.0 127.0 98.6 4 x 15.8 238 26 6
50 177.8 50.0 115.01 74.9 264.9 78.0 152.0 120.7 4 x 19.0 433 44 9

Model F30 – Class 300

Size A øB C C1 D E øF øS N / øT Cv Torque* Weight

IN
C

H
ES

1/2 5.50 0.59 2.92 1.57 6.50 2.44 3.75 2.62 4 x 0.62 32

LB
S-

IN

40

LB
S

5
3/4 6.00 0.79 2.97 1.67 6.50 2.72 4.62 3.25 4 x 0.75 60 70 7
1 6.50 0.98 3.41 2.05 7.87 2.91 4.88 3.50 4 x 0.75 105 108 10

1-1/2 7.50 1.49 4.04 2.60 9.84 3.27 6.12 4.50 4 x 0.88 275 270 19
2 8.50 1.97 4.53 2.95 10.43 3.94 6.50 5.00 8 x 0.75 500 445 25

M
ILL

IM
ET

ER
S 15 139.7 15.0 74.23 39.9 165.0 62.0 95.0 66.6 4 x 15.8 28

N
m

5

KG

2
20 152.0 20.0 75.40 42.0 165.0 69.0 117.0 82.6 4 x 19.0 52 8 3
25 165.0 24.9 86.61 52.0 199.9 73.9 124.0 88.9 4 x 19.0 91 12 5

40 190.5 37.9 102.50 66.0 249.9 83.0 155.5 114.0 4 x 22.0 238 31 9
50 215.9 50.0 115.06 74.9 264.9 100.0 165.0 127.0 8 x 19.0 433 50 11

Face to Face dimensions meet ASME B16.10 long pattern and short pattern (sizes 1/2 " thru 2").
*Torque at maximum rated pressure, clean water, TFM 1600 seating material. Other seat materials exhibit different torques.
Please refer to TB 1005 for specific torques.

DIMENSIONS – Secure Mount

Size H J F0 BC
DIA. K L M øP U

UNC

IN
C

H
ES

1/2 1.17 1.17 F04 1.65 0.31 0.61 0.25 0.37 #10-24
3/4 1.17 1.17 F04 1.65 0.31 0.61 0.25 0.37 #10-24
1 1.39 1.39 F05 1.97 0.43 0.82 0.31 0.43 1/4-20

1-1/2 1.95 1.95 F07 2.76 0.55 0.95 0.37 0.62 5/16-18
2 1.95 1.95 F07 2.76 0.55 0.95 0.37 0.62 5/16-18

M
ILL

IM
ET

ER
S 15 29.7 29.7 F04 41.9 7.9 15.5 6.0 9.4 #10-24

20 29.7 29.7 F04 41.9 7.9 15.5 6.0 9.4 #10-24
25 35.0 35.0 F05 50.0 10.9 20.8 7.9 10.9 1/4-20

40 49.5 49.5 F07 70.0 14.0 24.0 9.5 15.8 5/16-18
50 49.5 49.5 F07 70.0 14.0 24.0 9.5 15.8 5/16-18

Ux4

M

J

K

L

øP H

F15/F30 DIMENSIONS ½" – 2" VALVES (15mm - 50mm)

A
E

D

N-øT
C

øF

C1

øSøB
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FLANGED SERIES – F15/F30 | 7

Model F15 – Class 150

Size A øB C C1 D E øF øS N / øT Cv Torque* Weight

IN
C

H
ES

2-1/2 7.50 2.56 6.63 3.39 15.35 3.08 7.00 5.50 4 x 0.75 780

LB
S-

IN

500

LB
S

36
3 8.00 2.99 6.92 3.66 15.35 3.74 7.50 6.00 4 x 0.75 1,150 650 45
4 9.00 3.99 7.59 4.39 15.35 4.47 9.00 7.50 8 x 0.75 2,100 1,505 65
6 15.50 5.98 12.38 7.17 15.35 7.62 11.00 9.50 8 x 0.88 5,000 3,250 157
8 18.00 7.87 12.66 7.60 38.98 8.35 13.50 11.75 8 x 0.88 9,600 4,750 290
10 21.00 9.84 14.80 9.88 38.98 10.47 16.00 14.25 12 x 1.00 15,000 13,700 500
12 24.00 11.81 16.37 11.46 38.98 12.01 19.00 17.00 12 x 1.00 21,000 19,700 700

M
ILL

IM
ET

ER
S

65 190.5 65.0 168.40 86.0 389.9 78.0 177.8 139.7 4 x 19.0 675

N
m

56

KG

16
80 203.0 76.0 175.65 93.0 389.9 95.0 190.5 152.0 4 x 19.0 995 73 20
100 228.6 101.0 192.90 111.5 389.9 113.5 228.6 190.5 8 x 19.0 1,817 170 29.5
150 393.7 151.9 314.55 182.0 389.9 193.6 279.0 241.0 8 x 22.0 4,325 367 71
200 457.0 199.9 321.58 193.0 990.0 212.0 342.9 298.5 8 x 22.0 8,304 537 132
250 533.0 249.9 375.85 251.0 990.0 265.9 406.0 362.0 12 x 25.0 12,975 1,548 227
300 609.6 300.0 415.85 291.0 990.0 305.0 482.6 431.8 12 x 25.0 18,165 2,226 318

Model F30 – Class 300

Size A øB C C1 D E øF øS N / øT Cv Torque* Weight

IN
C

H
ES

2-1/2 9.50 2.56 6.55 3.39 15.35 4.18 7.50 5.88 8 x 0.88 780

LB
S-

IN

600
LB

S
44

3 11.12 2.99 6.85 3.72 15.35 5.57 8.25 6.62 8 x 0.88 1,150 850 61
4 12.00 3.99 7.56 4.35 15.35 5.96 10.00 7.88 8 x 0.88 2,100 2,600 96
6 15.88 5.98 12.37 7.19 38.98 7.60 12.50 10.62 12 x 0.88 5,000 5,300 243
8 19.75 7.87 13.82 8.64 38.98 9.33 15.00 13.00 12 x 1.00 9,600 7,600 430
10 22.38 9.84 - 9.69 38.98 11.18 17.50 15.25 16 x 1.12 15,000 17,800 610
12 25.50 11.81 - 11.26 38.98 12.80 20.50 17.75 16 x 1.25 21,000 24,800 950

M
ILL

IM
ET

ER
S

65 241.0 65.0 166.40 86.0 389.9 106.0 190.5 149.0 8 x 22.0 675

N
m

68

KG

20
80 282.5 76.0 173.90 94.5 389.9 141.5 209.6 168.0 8 x 22.0 995 96 27.7
100 304.8 101.0 192.05 110.5 389.9 151.0 254.0 200.0 8 x 22.0 1,817 294 44
150 403.0 151.9 314.20 182.6 990.0 193.0 317.5 269.8 12 x 22.0 4,325 599 110
200 501.7 199.9 351.05 219.5 990.0 237.0 381.0 330.0 12 x 25.0 8,304 859 195
250 568.5 249.9 - 246.0 990.0 284.0 444.5 387.0 16 x 28.5 12,975 2,011 277
300 647.7 300.0 - 286.0 990.0 325.0 520.7 450.9 16 x 31.8 18,165 2,802 431

1  For 8” F30:  K=1.61, L=3.42 
2  For 10” F30: L=3.82, P=2.165
NOTE 1: Ball Support as shown on Page 3 is included on 6”-12” F15 and 6”-12” F30 valves.
NOTE 2: 2½”, 3” & 4” valves feature a NAMUR stem slot for ease of limit switch mounting.
Face to Face dimensions meet ASME B16.10 long pattern in all sizes and short pattern sizes up to 4" F15 and up to 6" F30.
*Torque at maximum rated pressure, clean water, TFM 1600 seating material. Other seat materials exhibit different torques.
Please refer to TB 1005 for specific torques.

DIMENSIONS – Secure Mount

Size H J F0 BC
DIA. K L M øP U

UNC

IN
C

H
ES

2-1/2 - 4 3.54 1.87 F10 — 1.75 3.10 0.67 1.10 1/2-13

6 3.37 3.37 F12 4.77 1.61 3.58 1.02 1.71 1/2-13

81 3.37 3.37 F12 4.77 2.131 3.581 1.02 1.71 1/2-13

10-122 4.53 4.53 F16 6.40 2.15 3.862 1.38 1.972 5/8-11

M
ILL

IM
ET

ER
S 65 - 100 89.9 47.5 F10 — 44.5 78.7 17.0 27.9 1/2-13

150 85.6 85.6 F12 121.0 40.9 90.9 25.9 43.5 1/2-13

200 85.6 85.6 F12 121.0 54.0 90.9 25.9 43.5 1/2-13

250-300 115.0 115.0 F16 162.6 54.6 98.0 35.0 50.0 5/8-11

F15/F30 DIMENSIONS 2½" – 12" VALVES (65mm - 300mm)

Ux4

M

K

øP

L

H

J

NOTE 1

A

D

N-øT

øB øFøS

C1

C

E

ETF Load-In Facility Expansion Hydraulic Calculation

RPP-CALC-63837, Rev. 0 Page 261 of 326

RPP-CALC-63837 Rev.00 9/28/2020 - 1:10 PM 263 of 328



ETF Load-In Facility Expansion Hydraulic Calculation

RPP-CALC-63837, Rev. 0 Page 262 of 326

RPP-CALC-63837 Rev.00 9/28/2020 - 1:10 PM 264 of 328



ETF Load-In Facility Expansion Hydraulic Calculation

RPP-CALC-63837, Rev. 0 Page 263 of 326

RPP-CALC-63837 Rev.00 9/28/2020 - 1:10 PM 265 of 328



HMC Filter Housings

Premium & WaterBetter® Cartridges (Tab 22)

Premium 701 Series Cartridges    (Tab 23)

All-Poly/High Purity Cartridges      (Tab 28)

© Harmsco, Inc. 91F 05 7/11

Pleated cartridges designed for Harmsco® HMC

2-1/2” O.D. pleated cartridges designed for Harmsco® and 
competitive filter housings

NSF-61 Listed

Available in: Polypropylene - PP; Polyethersulfone - PES 
Membrane; Microfiberglass - FG; Nylon 6,6 - NY 
and Plus + Nylon 6,6 - NYP; Teflon - TF Membrane

All cartridges shrink wrapped

Polyester, Harmsco-Free and Poly-Pleat™ media available

Premium Series offers 6 sq. ft. media per 9-3/4” cartridge

WaterBetter® Series offers 4 sq. ft. media per 9-3/4” cartridge

NSF-61 Listed

Filter Housings – Tab 3
HMC Filter Housings

Cartridge Options

Sizing Info:
HMC housings accept 2-1/2” and 2-3/4” O.D. plus 
30” and 40” lengths; housings accept DOE and 
222 End Caps as standard 

Built to ASME design standards

U-Stamp option available

Standard hold down plates to accept DOE, 
222/Flat and 222/Fin style cartridges

Flow rates up to 1,400 GPM

Offered in 304 and 316 stainless steel

Note: This publication is to be used as a guide. The data within has been obtained from many sources and is considered to be accurate. Harmsco does not assume liability for the accuracy and/or 
completeness of this data. Changes to the data can be made without notification. Temperature, Pressure, Flow Rates, Differential Pressures, Chemical Combinations and other unknown factors can 
affect performance in unknown ways. Limited Warranty: Harmsco warrants their products to be free of material and workmanship defects. Determination of suitability of Harmsco products for uses 
and applications contemplated by Buyer shall be the sole responsibility of Buyer. The end user/installer/buyer shall be liable for the product’s performance and suitability regarding their specific intended 
applications. End users should perform their own tests to determine suitability for each application.

All-Poly/High Purity Cartridges (Tab 28)
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HARMSCO® HMC
Multi Cartridge Housings

HARMSCO®
 Filtration Products

HMC Series Filter Housings are designed
with a universal bottom plate to accept 
2-3/4” or 2-1/2” diameter cartridges with 
DOE (double open end), 222 / Flat and 
222 / Fin end cap configurations.

Reverse Osmosis Pre-filtration
Municipal Drinking Water
Cooling Tower Filtration
Ground Water Remediation

Ground Water Under Direct Influence (GUDI)
Industrial Process (High Purity) Applications
Industrial Waste Water Treatment

Surface Water Treatment Rule (SWTR) LT2

304 stainless steel construction, standard

Built to ASME design standards
Bead blast finish, standard

Two gauge ports - inlet and outlet sides
Two drains provided - inlet and outlet fluids

Options:
ASME Code U-stamp
Electropolished
316 stainless steel construction

Adjustable top plates to accept 30” or 
40” nominal length cartridges
Assisted davit arm closure - 12 round 
and larger

304 stainless steel components - includes 
cap/spring and V post, standard
150 PSI (10.3 bar) pressure rating
Multiple hold-down plates to accept DOE, 
222/Flat and 222/Fin style cartridges

Designed to accept 30” or 40” Nominal Length Cartridges.

HMC-5 HMC-7

HMC-12-FL
HMC-21-FL

Municipal / Industrial

Features  

Applications  

ASME Code U-stamp

2-3/4” or 2-1/2” diameter cartridges 

30” or 40” Nominal Length Cartridges.
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Filter Model
Max Flow

Rate* (GPM)
Max Flow

Rate* (LPM)
Max Flow

Rate* (M3/Hr)
A

Filter Ht
B

Width
C

Diameter
D

Inlet
E

Outlet I/O Size I/O Type Drain Size
Weight 
(lbs)

HMC-5 150 508 36 55.4” 13” 8.1” 13.8” 9.8” 2” FNPT 1” FNPT 104
HMC-7 200 757 42 56.9” 14.4” 9.2” 14-1/2” 10-3/8” 2” FNPT 1” FNPT 130
HMC-12-FL 300 1,135 75 66.9” 18-7/8” 13-9/16” 19-11/16” 12-13/16” 3” FL 1” FNPT 425
HMC-21-FL 600 2,271 150 71.9” 23” 23” 24-1/4” 15-1/8” 4” FL 1” FNPT 560
HMC-36-FL 1,000 3,785 227 76.1” 27-1/2” 28” 27-1/2” 16-7/8” 6” FL 1” FNPT 695
HMC-51-FL 1,400 5,299 318 78” 31-5/16” 22-15/16” 29-5/8” 17-5/8” 6” FL 1.5” FNPT 832

Finish - bead blast

Inlet/Outlet - FNPT on HMC-5, -7;  
flanged on HMC-12, -21, -36 and -51

Temperature - up to 250°F (121°C), 
filter housing only

Pressure - up to 150 PSI (10.3 bar) max

Closure - BUNA o-ring housing seal with 
swing bolt closure

Construction - 304 stainless steel; 
built to ASME design standards

Harmsco® Multi Cartridge Housings come standard with 
alternative compression/hold down plates that allow for 
the use of DOE, 222/Flat or 222/Fin end caps.

HMC-21-FL

Harmsco® Multi Cartridge Housings 

A

D

E

B

C

Multi Cartridge
Configuration

(Topview)

*Flow rates shown above are for guidelines only. Actual flow rates are based on cartridge type, micron rating, viscosity, solids content and other factors. For complete 
flow and pressure drop information please refer to your cartridge manufacturer guidelines.

HMC-5 HMC-7 HMC-12-FL HMC-21-FL

Not Shown: HMC-36-FL, HMC-51-FL

222 FinDOE

End Caps

Ordering Information  

Specifications  

HARMSCO
®

 Filtration Products
P.O. Box 14066, North Palm Beach, FL 33408

© Harmsco, Inc. 12B 19 12/11

www.harmsco.com

Note: This publication is to be used as a guide. The data within has been obtained from many sources and is considered to be accurate. Harmsco does not assume liability for the accuracy and/or 
completeness of this data. Changes to the data can be made without notification. Temperature, Pressure, Flow Rates, Differential Pressures, Chemical Combinations and other unknown factors can 
affect performance in unknown ways. Limited Warranty: Harmsco warrants their products to be free of material and workmanship defects. Determination of suitability of Harmsco products for uses 
and applications contemplated by Buyer shall be the sole responsibility of Buyer. The end user/installer/buyer shall be liable for the product’s performance and suitability regarding their specific intended 
applications. End users should perform their own tests to determine suitability for each application.

HMC

Pressure Drop
Based on 2”, 4” and 6” inlet/outlet housings, without cartridges.

Flow Rate (GPM)
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HMC-12-FL

Max Flow
Rate* (GPM)

300 3” FL 1” FNPT

150 PSI (10.3 bar) maxS ( ) xb0I1
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Made in USA

Harmsco® High Purity Pleated Cartridges are 
manufactured for use in most applications 
where absolute rated filtration is needed.

HARMSCO®
 Filtration Products

Long service life 
High flow rates
Low pressure drop 
High permeability

100% polypropylene; nothing to leach / contaminate
High efficiency for critical filtration applications
Pleated design for extended surface area
Polypropylene end cap, thermally welded to media, 
cage and core

FDA Listed Materials: Manufactured from materials 
which are listed for food contact applications in Title 21 
of the U.S. Code of Federal Regulations

USP Class VI - 121˚C (250˚F) for plastics

Offered in multiple lengths and end cap 
configurations to fit in competitive filter housings

6.5 square feet of filtration media per 9-3/4” cartridge

Features  

Prefiltration Prior To Membrane Filters

Cosmetics

Pharmaceuticals and Biologicals

Process Water
Magnetic Media Chemicals

Fine Chemicals
Plating Chemicals
Wastewater

Ophthalmics

Reagent and Electronic Grade Chemicals
Photographic Solutions

Food & Beverage

Bottled Water

DI and RO Feedwater Prefiltration

Applications  

HARMSCO®

All-Poly Absolute Rated

PP

99.98 Efficiency (Beta 5000)

Pleated Polypropylene Cartridges

Pleated Polypropylene Cartridges

All-Poly Absolute Rated

absolute rated filtration 
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Construction Materials

Toxicity

Dimensions

Media Surface Area

All-Poly Absolute Rated PP
Specifications  

HARMSCO
®

 Filtration Products
P.O. Box 14066, North Palm Beach, FL 33408

© Harmsco, Inc. 42B 13 7/11

www.harmsco.com
Made in USA

Note: This publication is to be used as a guide. The data within has been obtained from many sources and is considered to be accurate. Harmsco does not assume liability for the accuracy and/or 
completeness of this data. Changes to the data can be made without notification. Temperature, Pressure, Flow Rates, Differential Pressures, Chemical Combinations and other unknown factors can 
affect performance in unknown ways. Limited Warranty: Harmsco warrants their products to be free of material and workmanship defects. Determination of suitability of Harmsco products for uses 
and applications contemplated by Buyer shall be the sole responsibility of Buyer. The end user/installer/buyer shall be liable for the product’s performance and suitability regarding their specific intended 
applications. End users should perform their own tests to determine suitability for each application.

Filtration Media ............................Polypropylene
Support Media .............................Polypropylene
End Caps ......................................Polypropylene
Center Core ..................................Polypropylene
Outer Support Cage ....................Polypropylene
O-rings / Gaskets .................Buna, Viton, EPDM, 
                    Silicone, Teflon® Encapsulated Viton

Change Out ................................ P 35 PSI
Temperature ...........................180°F (82°C)

Filtered Hot Water ..................194°F (90°C)

Maximum Recommended 
Operating Conditions

Sanitization / Sterilization

Chemical Sanitization - Industry standard concentrations 
of hydrogen peroxide, peracetic acid, sodium hypochlorite 
and other selected chemicals.

Length: 10 to 40 inches (25.4 to 101.6 cm) nominal
Outside Diameter: 

6.5 square feet per 9-3/4” length

FDA Listed Materials
Manufactured from materials which are listed for food contact 
applications in Title 21 of the U.S. Code of Federal Regulations.

All polypropylene components meet the specifications for biological 
safety per USP Class VI: 250˚F (121˚C) for plastics.

Cartridge Selection / Sizing Guide  

Example: PP – 195 – 0.2 – 222-F – E

Model Length Micron Size End Cap Code O-Rings / Gaskets Adders

PP 0.2 DOE (double open end) E (EPDM)* I (stainless steel insert)

195 (19-1/2”) 0.45 213 (internal o-ring) B (Buna) HP (heavy poly core)

20 (20”) 1 222 (flat cap) S (Silicone)

2925 (29-1/4”) 5 222-F (fin) V (Viton)

30 (30”) 222-S (spring) T (Teflon Encapsulated Viton)

40 (40”) 226 (flat cap)

226-F (fin)

226-S (spring)

*EPDM is standard for all o-rings and gaskets, unless otherwise  noted.

Packed 6 per case, with cartridges individually bagged and cartoned.

Cartridge End Cap Configurations

DOE (double open end)SpringPP Core Ext.213 (internal o-ring)

Flat Cap

Flat CapFin

222222 (w/SS insert)

226 (w/SS insert)

226

Flow Rate
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Change Outa .................................. P 35 PSI5
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 CUSTOMIZED PRODUCT 3" RVC05-30A QUANTITY TOTAL

Stra-Val Quote
Number:QS34380

Customized
Product: Relief

Valve
150 psi ANSI Flange

(275 psi max) (19 bar
max) Rating

Estimated Flow
Cv: 79.7

 1 @ $5,190.00 / unit  
   

 $5,190.00  
   

 
Seal Kit Adders

 (Optional)  1 @ $35.00 / unit   $35.00  

Options selected 
Spring Range: 20 - 95 psig / 1.38 - 6.55 barg 
 Set Pressure: 
1 pcs. @ 55 psig (3.79 barg)

Adders: 
•  Body & wetted trim :316SS 
•  Seat-wetted (Metal or Soft Seat) :Epdm 
•  Piston Seal :Epdm 
•  Spring Chamber & Ext. Spring Hardware (nonwetted) :316SS(nw) 
•  Flanges 150# ANSI Companion Set of 2 (Optional ) :None 

Estimated Ship Weight: 60 lbs. (not including seal kits)
Freight & Insurance charges are not included in any of above pricing   
Actual delivery schedule may change and can vary with order quantity. Consult factory.

Est. shipments as configured: approx 4-5 days (working days, excluding weekends and holidays)
All orders subject only to Straval Terms and conditions.         Minimum $65 Per Order.
Straval valves or strainer orders are non-cancellable, and these products CANNOT be returned (for credit or
exchange...etc.)
Straval offers the following optional certificates:
 
(Not included in the valve or strainer cost quoted)
Certificate for raw material from our Mill (MTR): $525.00 /Line Item
Certificate of Conformance/Compliance: $15.00 /Order
Certificate of Origin: $15.00 /Order
Certificate of Functional Test : $20.00 /Line Item
Certificate of Hydro-test: $35.00 /Line Item
 
Straval charges the following financial transaction fees:
International Wire Transfer Fee: $20.00/Order
Domestic Wire Transfer Fee: $12.50/Order
There are no fees for credit card, check or ACH payments.
Note: Before placing the order, we recommend the quote as configured 
be thoroughly reviewed, that this customized product and materials 
selected is suitable for the intended application. The application review 
should include pressure and temperature ratings, inlet pressure, outlet 
pressure, (set pressure for valves if any) and flow data or flow Cv.
 The above product will be added to your shopping list when checking out.
A unique spec number will be assigned to this product once your order is
placed and reviewed.

Creation Date: 2020-Jun-18
Online Prices are subject to change without notice

CLICK HERE TO ORDER THESE PRODUCT CONFIGURATIONS

 All orders are subject to Stra-Val's Terms & Conditions, located at:
https://straval.com/terms/
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Determination of "K" Factor for 2-inch Ball Valves

Cv2 500 Flow Coefficient for 2-inch Ball Valve (Appendix B, Vendor Data)

d2 2.067in Internal Diameter of 2-inch SCH 40S pipe (Crane Technical Paper
No. 410, p B-13)

Determination of Resistant Coefficient for 3-inch Ball Valve (Crane Technical Paper No. 410,
Equation 2-11):

K2
29.84in 2 d2

2

Cv2

2

0.07

Determination of "K" Factor for 3-inch Ball Valves

Cv3 1150 Flow Coefficient for 3-inch Ball Valve (Appendix B, Vendor Data)

d3 3.068in Internal Diameter of 3-inch SCH 40S pipe (Crane Technical Paper
No. 410, p B-13)

Determination of Resistant Coefficient for 3-inch Ball Valve (Crane Technical Paper No. 410,
Equation 2-11):

K3
29.84in 2 d3

2

Cv3

2

0.06

Determination of "K" Factor for Flow Instrument

Ploss 0.6025psi Pressure drop through VW03QE14N at maximum flow rate
(Vendor Data, Appendix B)

vfit 5.208
ft
s

Corresponding fluid velocity at maximum flow rate (Vendor Data,
Appendix B)

ρw 62.18
lbm

ft3
Corresponding fluid density (Vendor Data, Appendix B)

Determination of Resistant Coefficient for Flow Instrument (Crane Technical Paper No. 410,
Equation 6-20 where the pressure drop is first converted into head loss):

Kfit
Ploss
ρw g

2 g

vfit
2

3.31
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Determination of "K" Factor for 3-inch Aloyco Check Valves

Cv_chk 220 Flow Coefficient for 3-inch Check Valve (Appendix B, Vendor Data)

d3 3.068 in Internal Diameter of 3-inch SCH 40S pipe (Crane Technical Paper
No. 410, p B-13)

Determination of Resistant Coefficient for 3-inch Check Valve (Crane Technical Paper No. 410,
Equation 2-11):

Kchk
29.84in 2 d3

2

Cv_chk

2

1.63

Angle for 4" x 2" Concentric Reducer

d4 4.026in Inner Diameter of 4 inch SCH 40S pipe (Crane Technical
Paper No. 410, Table B-13)

d2 2.067 in Inner Diameter of 2 inch SCH 40S pipe (Crane Technical
Paper No. 410, Table B-13)

L4x2 4in Length of Reducer, Appendix B (scaled from vendor data)

α4x2 2 atan
d4 d2
2L4x2

27.5 deg

Angle for 3" x 2.5" Concentric Reducer

d3 3.068 in Inner Diameter of 3 inch SCH 40S pipe (Crane Technical
Paper No. 410, Table B-13)

d2.5 2.469in Inner Diameter of 2.5 inch SCH 40S pipe (Crane Technical
Paper No. 410, Table B-13)

L3x2.5 3.5in Length of Reducer, ASME B16.9-2018, Table 6.1-11

α3x2.5 2 atan
d3 d2.5
2L3x2.5

9.8 deg
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Angle for 3" x 2" Concentric Reducer

d3 3.068 in Inner Diameter of 3 inch SCH 40S pipe (Crane Technical
Paper No. 410, Table B-13)

d2 2.067 in Inner Diameter of 2 inch SCH 40S pipe (Crane Technical
Paper No. 410, Table B-13)

L3x2 3.5in Length of Reducer, ASME B16.9-2018, Table 6.1-11

α3x2 2 atan
d3 d2
2L3x2

16.3 deg

Angle for 3" x 1.5" Concentric Reducer

d3 3.068 in Inner Diameter of 3 inch SCH 40S pipe (Crane Technical
Paper No. 410, Table B-13)

d1.5 0.7995in Inner Diameter of 2.5 inch SCH 40S pipe (Crane Technical
Paper No. 410, Table B-13)

L3x1.5 3.5in Length of Reducer, ASME B16.9-2018, Table 6.1-11

α3x1.5 2 atan
d3 d1.5
2L3x1.5

35.9 deg

2" Hose Input Data

Q 35gpm 0.078
ft3

s
Volumetric Flow Rate corresponding to differential
pressure drop through hose (Appendix B)

Lhose 100ft Length of hose corresponding to differential pressure drop
through hose (Appendix B)

DP 1.18psi Differential pressure drop through 100 ft of hose at 
150 gpm (Appendix B)

D 2in Hose internal diameter

μ 0.01poise 2.09 10 5 lbf s

ft2
Absolute viscosity of fluid corresponding to pressure drop
data (water at 68°F, 1 centipoise, Appendix B)

ρ 62.31
lbm

ft3
Density of liquid corresponding to pressure drop data
(water at 68°F) (interpolated from Crane Technical Paper
No. 410, p A-7)
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Determination of Absolute Roughness for 2" Hose:

Ah
π D2

4
3.14 in2 Area of hose

v
Q
Ah

3.57
ft
s

Velocity of fluid

Re
ρ v D
μ

5.52 104 Reynold's Number (Crane Technical Paper, Equation No.
6-3)

Since the Reynold's number is greater than 4,000, the flow is considered fully turbulent (Crane
Technical Paper No. 410, p 1-4)

hL
DP
ρ g

2.73 ft Convert pressure drop from units of pressure to head
loss (Crane Technical Paper No. 410, p 6-2)

f
hL 2D g

Lhose v2
0.023 Friction factor for Darcy equation (Crane Technical

Paper No. 410, Equation 6-8)

Absolute Roughness of EPDM hose
(Colebrook Equation, Crane Technical paper
No. 410, Equation 6-5)

e 3.7D 10

1

2 f 2.51

Re f
0.00012 ft

3" Hose Input Data

Q3 100gpm 0.223
ft3

s
Volumetric Flow Rate corresponding to differential
pressure drop through hose (Appendix B)

Lhose_3 100ft Length of hose corresponding to differential pressure drop
through hose (Appendix B)

DP3 1.15psi Differential pressure drop through 100 ft of hose at 
150 gpm (Appendix B)

D3 3in Hose internal diameter

μ3 0.01poise 2.09 10 5 lbf s

ft2
Absolute viscosity of fluid corresponding to pressure drop
data (water at 68°F, 1 centipoise, Appendix B)

ρ3 62.31
lbm

ft3
Density of liquid corresponding to pressure drop data
(water at 68°F) (interpolated from Crane Technical Paper
No. 410, p A-7)
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Determination of Absolute Roughness for 3" Hose:

Ah3
π D3

2

4
7.07 in2 Area of hose

v3
Q3
Ah3

4.54
ft
s

Velocity of fluid

Re3
ρ3 v3 D3

μ3
1.05 105 Reynold's Number (Crane Technical Paper, Equation No.

6-3)

Since the Reynold's number is greater than 4,000, the flow is considered fully turbulent (Crane
Technical Paper No. 410, p 1-4)

hL3
DP3
ρ3 g

2.66 ft Convert pressure drop from units of pressure to head
loss (Crane Technical Paper No. 410, p 6-2)

f3
hL3 2D3 g

Lhose_3 v3
2

0.021 Friction factor for Darcy equation (Crane Technical
Paper No. 410, Equation 6-8)

Absolute Roughness of EPDM hose
(Colebrook Equation, Crane Technical paper
No. 410, Equation 6-5)

e3 3.7D3 10

1

2 f3 2.51

Re3 f3
0.00016 ft
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MKP-S
Stainless Steel Self-Priming Magnetic Drive 
Chemical Process Pump

The sealless MKP-S magnetic drive pump is ideal to meet the 
stringent requirements of chemical processing and a multi-
tude of other industries. This highly advanced and extremely 
energy efficient pump is built to handle a huge variety of  fluids 
reliably and absolutely safely – with suction lift up to 8.5 m.

Designed using an inverted drive configuration, the MKP-S 
requires no plain bearing carrier. The pumped fluid provides 
optimum lubrication and cooling of the single, centrally 
 located impeller bearing assembly, also allowing solids-laden 
and low-boiling liquids to be pumped. Depending on the 
pumped medium, it can handle fluids containing solids in 
concentrations up to 30% with a particle size up to 1 mm.

The pump impeller rotates stably about a stationary axis on 
the gyroscopic principle, maintaining a perfect hydraulic 
 balance. This minimises bearing loads, increasing the reliability 
of pump operation.

With the integral priming chamber in the casing, a separate 
priming tank is not necessary because the pump evacuates 
the suction line itself by creating a vacuum. Even air pockets 
in the suction line are no problem. 

Compact in design with virtually no dead areas, the MKP-S is 
constructed with just a few, robust components. An intelligent 
modular system facilitates assembly and keeps the costs  
of spare parts, maintenance and servicing to a minimum.  
A wide array of options is also available.

Configurations and mounting arrangements

 – Close-coupled
 – Frame-mounted
 – Horizontal
 – Heated
 – Baseplate

Casing materials

 – Stainless steel
 – Uranus® B6
 – Nickel-base alloys, e.g. Hastelloy® B or C
 – Pure nickel
 – Titanium

Pump protection

 – Containment shell thermocouple
 – Double-walled containment shell with leakage monitoring
 – Pt100 temperature probe
 – Motor load sensor

Processes and fluids

Some typical services include:
 – Chlor-alkali electrolysis
 – Tank unloading
 – Hydrogen peroxide
 – Phosgene
 – Potassium hydroxide solution
 – Sulphuric acid
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Technical data

Capacities (min./max.) 1 to 80 m3/h

Heads (min./max.) 5 to 60 m

Temperatures (min./max.) –100°C to +250°C

Kinematic viscosities 0.5 to 350 mm2/s

Solids concentration up to 30% depending on fluid

Directives and standards

EC Directive 2006/42/EC (Machinery)

EC Directive 94/9/EC (ATEX)

DIN EN ISO 2858

DIN EN ISO 5199

DIN EN ISO 15783

© CP Pumpen AG, Switzerland, www.cp-pumps.com

1800 rpm/60 Hz3600 rpm/60 Hz

3000 rpm/50 Hz 1500 rpm/50 Hz

Your CP distributor
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MKP-S 14 G 15

 BEARING FRAME Rev. 3 20.03.18 REV

MOTOR B3; L* = DEPENDENT ON MOTOR
FLANGES PN16, ANSI-CONNECTIONS RE-MACHINED DIMENSIONS IN [mm]

SIZE DN   PUMP DIMENSIONS MOTORFRAME & BASEPLATE    x WEIGHT
  COUPL.- W/O

IN OUT a c f h1 h2 h3 A p 80 100 132 160 180 200 225     PART MOTOR
max 90 112 ISO NO. / Q YES NO [kg]

50-32-160  50  32 260 60 385 132 368 318 60 320 2/0 3/0 4/0 5/28 6/48 6/68 100 3 125
80-50-160  80  50 350 60 385 160 350 320 60 320 2/0 3/0 4/0 5/0 6/20 6/40 100 3 140

ISO   BASEPLATE WEIGHT VALID ONLY WITH SIGNATURE
NO. L1 L2 L3 L4 B1 B2 B3 h Ø D E [kg] DATE

2 800 130 540 - 270 360 320 90 4x20 8 30 SIGNATURE
3 900 150 600 - 300 390 350 90 4x20 8 35 CUSTOMER
4 1000 170 660 - 340 450 400 90 4x24 8 43 ORDER-NO.
5 1120 190 - 370 380 490 440 100 6x24 8 56 ITEM
6 1250 205 - 420 430 540 490 120 6x24 8 74 CP-NO.
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FLUID PROCESS ENGINEERING, LLC
E-mail: rich@fluidprocessengineering.com

LIQUID PROCESS SOLUTIONS

To: VEOLIA NUCLEAR SOLUTIONS – FEDERAL SERVICES July 2, 2020
Total Pages: 2

Attn: Mr. Jon Lahti
Subject: Watson Marlow’s Quotation for Bredel Model 50 Hose Pumps.
Reference: Your email dated 06-29-2020.

Hello Jon, thank you for your pump inquiry please see the following:

2 each             Bredel Model 50 Simplex Hose Pump.
                          Includes:  * 42 RPM Gear Reducer, 32.3 GPM @ 90 PSI
                                           * 5.0 HP 1800 RPM Wash Down, Inverter Duty 20:1 Turn 
                                                Down 230/460 VAC motor.

                                     * Zinc Plated Carbon Steel 2.0” 150 pound 4 bolt flanges.
                                           * 300 Series Stainless Steel Hardware.
                                    * Hot Dipped Galvanized Carbon Steel Pump Support Feet.
                                         * EPDM Rubber hose.
                                         * Type 316 SST hose Inserts.
                                           * Food grade hose chamber lubricant.
                                           * Pump mounting position one or two.
                                          * The pump is shimmed for operation at 109 PSI.
                                            * Bredel Red Epoxy Paint.

                        PRICE ******************************************** $17,595.00 each

2 each             Bredel Inlet Pulsation Accumulator Model IPA 65/50, 2.0” Inlet, 2.5” Outlet,
                          Type 316 SST hose insert, EPDM Bladder.

                        PRICE ********************************************* $3,220.00 each

2 each             Bredel Discharge Pulsation Dampener Model PD 65/50, 2.0” Inlet & Outlet,
                          Type 316 SST hose inserts, EPDM Hose.

                        PRICE ********************************************* $4,785.00 each
Optional:

2 each             Hose Failure Sensor.

                      PRICE *********************************************** $606.00 each

1 each             Spare EPDM Hose (P/N 28-050075).

                        PRICE *********************************************** $929.00 each
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PERFORMANCE

Bredel 40 and Bredel 50 
hose pumps Bredel

Bredel Hose Pumps
FEATURES AND BENEFITS

• Sealless, valveless pumping principle for reliable, low maintenance 
metering, dosing and transfer

• Flow rates up to 17,500 L/hr (77.1 USGPM) and pressures up to  
16bar (232 psi)

• Dry running and self-priming, with up to 9.5 meters (30 foot) suction  
lift capability

• Robust design for aggressive chemicals or abrasives
• Compact direct coupled design to maximise gearbox life
• Simple hose change decreases cost of ownership, downtime and  

need for parts inventory

7.0 (9.38hp)

6.0 (8.04hp)

5.0 (6.70hp)

4.0 (5.36hp)

2.0 (2.68hp)

1.0 (1.34hp)

3.0 (4.02hp)

Required
motor power kW (hp) 

20
3500
15.4

40
7000
30.8

60
10500
46.2

80
14000
61.6

100
17500
77.1

Pump speed  rpm
Capacity        L/h
Capacity        USGPM

Product
temperature C (F)

40 (104F)

50 (122F)

60 (140F)

70 (158F)

80 (176F)

100 kPa = 1 bar

16
00

 kP
a 

(2
32

ps
i)

10
00

 kP
a (

14
5p

si)

75
0 k

Pa (
10

9p
si)

500 kP
a (73psi)

5

2

61

3

4

Bredel 50

1.  Flow required indicates pump speed

2.  Calculated discharge pressure

3.  Net motor power required 

4.  Product temperature

5.  Calculated discharge pressure

6.  Maximum recommended pump speed

Note: The area of continuous operation 
diminishes with increased product 
temperatures.
For product temperatures >40C (104F), the 
area of continuous operation is limited by the 
corresponding red temperature line.

 Continuous Duty

 Intermittent Duty*

* Maximum 2 hours operation followed by minimum     
1 hour stop 

3.0 (4.02hp)

2.5 (3.35hp)

2.0 (2.68hp)

1.5 (2.01hp)

0.5 (0.67hp)

1.0 (1.34hp)

Required
motor power kW (hp) 

20
1600
7.0

40
3200
14.1

60
4800
21.1

80
6400
28.2

120
9600
42.3

100
8000
35.2

Pump speed  rpm
Capacity        L/h
Capacity        USGPM

Product
temperature C (F)

40 (104F)

50 (122F)

60 (140F)

70 (158F)

80 (176F)

100 kPa = 1 bar

16
00

 kP
a 

(2
32

ps
i)

10
00

 kP
a (

14
5p

si)

75
0 k

Pa (
10

9p
si)

500 kP
a (7

3psi)

5

2

61

3 4

Bredel 40
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MATERIALS OF CONSTRUCTION

DIMENSIONS

TECHNICAL SPECIFICATIONS

wmftg.com
info@wmftg.com

+44 (0) 1326 370370

The information contained in this document is believed to be correct at the time of publication, but Watson-Marlow Bredel BV 

L1

K M O

B

C

F

G

A L

J

N

L2

4x øQ
ON BC.R  

H
1

HD
E4x øP

Type A B C D E F G H H1 J K Lmax L1 L2max M N O ØP ØQ R

Bredel 40 (mm) 705 412 2.5 430 110 490 540 643 325 73 84 906 91 301 300 120 30 18 18 110

Bredel 40 (inches) 27.8 16.2 0.09 16.9 4.3 19.3 21.3 25.3 12.8 2.9 3.3 35.7 3.6 11.9 11.8 4.7 1.2 0.71 0.71 4.3

Bredel 50 (mm) 838 475 3 554 143 620 680 811 420 84 95 975 112 339 380 155 40 18 18 125

Bredel 50 (inches) 32.9 18.7 0.12 21.8 5.6 24.4 26.8 31.9 16.5 3.3 3.7 38.4 4.4 13.3 15 6.1 1.6 0.71 0.71 4.9

*Please consult your Bredel representative for lower or higher temperature operation.

Bredel 40 Bredel 50
Flow range up to 9,600 L/hr (42.27 USGPM) up to 17,500 L/hr (77.05 USGPM)

Capacity 1.33 L/rev (0.35 G/rev) 2.92 L/rev (0.77 G/rev)

Minimum starting torque 320Nm (2,832 inch-lbs) 620Nm (5,487 inch-lbs)

Hose lubricant required 5 litres (1.32 USG) 10 litres (2.64 USG)

Pumphead weight

Common features
Max inlet pressure 2.5 bar abs (38 psia)

Suction pressure 0.05bar abs (0.73 psia)

Maximum discharge pressure

Product temperature range* -10C up to 80C (14F up to 176F)

-20C up to 45C (-4F up to 113F)
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Components Materials
Pump housing Cast iron

Rotor Cast iron

Pressing shoes

Cover Mild steel

Flanges

Inserts

Support frame

Hose clamps

Shaft

Seals Neoprene or nitrile

Options Features

NBR for food, F-NBR

Bredel standard or with sanitary 
connectors

Integrated FI for stand alone 
speed control 

Factory programmable from 12-80 Hz

Revolution counter For maintenance intervals and /or 
metering

Vacuum assist

Cover lifting device For one-man pump maintenance

Connector 
sizes

ANSI 
150#

EN DIN JIS

Bredel 40 1.5” 40mm 40mm

Bredel 50 2” 50mm 50mm
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Appendix E 
Pump Vendor Recommendations and Concurrence 

From: Trent Cameron <trent@eco-technical.com> 
Sent: Thursday, September 17, 2020 5:19 AM 
To: Anthony Frost 
Cc: dynamag1@aol.com; Teresa Torres 
Subject: Re: Resolving 'Inverted U' Suction Line Challenges 
 
Anthony, 
 
I may be spotty in my response times over the next week or so, my house and community got hit hard 
by hurricane sally. Power has been our for a day or so and looks like it will be for the next week or two. 
Internet and phone data is sparse. 
 
I have had experience with this set up. The inverted U design is not an issue if you include the flush and 
air vent as you described. I would recommend to use an air release valve design for the low pressures it 
will be seeing.  
 
This design coupled with the temperature monitor on the pump will make this a reliable solution  
 
Trent Cameron, BSME / CTO 
trent@eco-technical.com / +1.251.591.4125 
Book a Meeting:  
TrentCal_Link 
Corporate Contact:  
Toll-Free / +1.888.575.9044  
Visit Our Website:  
http://www.eco-technical.com 

 
From: Anthony Frost 
Sent: Wednesday, September 16, 2020 7:42 PM 
To: dynamag1@aol.com; Trent Cameron 
Cc: Teresa Torres 
Subject: Resolving 'Inverted U' Suction Line Challenges 
Attachments: Estimate_Q11581_from_EcoTechnical.pdf; 

Estimate_Q11652_from_EcoTechnical Spare Parts.pdf 
 
Trent and Don, 
 
We discussed installation of some pumps for unloading of tankers trucks back in April and May at some 
length (see attached quotes). The facility owners have requested changes to the design that require an 
inverted U on the suction line (the reasons for this are myriad, but mostly have to do with tripping 
hazards and limited headspace). We have designed the system with the pumps on the facility floor with 
the high point of the inverted ‘U’s approximately 14-15 ft. above the pump suction inlets. The system is 
arranged with four loading arms and one tank drain with two pumps in parallel (one ‘main’ and one 
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‘backup’). It is far more complex and lengthy than I would prefer, but, assuming the lines can be flooded 
and the system is appropriately fabricated to ASME B31.3, there will be adequate NPSHa at the pump 
inlets (I have performed a very detailed calculation using AFT Fathom to ensure this is the case).  
 
To enable the use of the inverted ‘U,’ we have installed air vents at the high point and a pressurized 
water supply near the vent. The intention is to flood the line from the tanker connection point to the 
pump discharge using the pressurized water. Since the dip tubes in the tanker truck do not have a foot 
valve and there is no pressure assistance, we plan to briefly open (and then close) the tanker connection 
valve to allow the water to displace the air in the dip tube. We will then flood the line with the 
pressurized water a second time and start the pumps. 
 
Do you have experience with a similar setup, functional or no? What are the pitfalls or concerns you 
have? Do you have any suggestions that would improve the functionality of the system? We understand 
that this configuration is non-standard, but we’d like your input for better or worse. 
 
The suction piping is shown below: 
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Thank you, 
 
Anthony Frost, PE 
Senior Engineer 
NUCLEAR SOLUTIONS – FEDERAL SERVICES 
www.nuclearsolutions.veolia.com 
 
tel.: +1 (509) 492-5256/ cell: +1 (509) 237-6362/ fax: +1 (509) 392-8561  
291 Bradley Blvd, Suite 102 / Richland / WA 99352 
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Calculation Checklist 

Yes No* N/A Criteria 
1. Purpose of calculation is completely defined.
2. All required sections are included and properly developed.
3. Traceability has been established to associated drawings, components,

systems, and structures.
4. Applicable design code and other project requirements have been properly

identified and satisfied.
5. Appropriate modeling and calculation methodologies have been used.
6. Any assumptions have been adequately described and, when necessary,

justified.
7. Any assumptions in need of verification have been identified and wherever

used within the calculation are associated with the correct corresponding
hold number. 

8. Input data and equations have been correctly selected and incorporated.
9. Input data and information agree with their original sources.
10. Mathematical derivations are correct, including dimensional consistency.
11. Detailed analyses and numerical calculations are correct and have been

completely documented.
12. Any software program printouts have been uniquely identified and their input

parameters and any data files have been completely documented and are
correct and consistent in the calculation. 

13. Calculation was prepared using a prior verified software denoted as Active on
the Controlled Verified Software List, and the computer used in the
calculation was adequately addressed and identified in the calculation.  

14. Calculation was prepared using a software that is neither prior verified, nor
denoted as Active on the Controlled Verified Software List - (i.e. Microsoft®
Excel®, MathCAD®) and was verified by either a line-by-line check or an 
alternate (hand) calculation. If an alternate (hand) calculation was performed, 
it became part of the Check Package. 

15. Any safety margins are consistent with good professional practice.
16. Results and conclusions address all points required by the calculation problem

statement.
17. Results and conclusions are consistent with any test results.
18. Requirements, information, and equations from external sources have been

properly referenced (including version/revision information).
19. Results and conclusions are related to inputs and are reasonable considering

those inputs.
20. Checker comments have been dispositioned/incorporated and the design

media matches the calculations.
* If “No” is chosen, an explanation must be attached to this form.
Additional Comments:
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1.0 Objective/Purpose 
The Effluent Treatment Facility (ETF) Load-In Facility receives liquid waste streams via tankers and totes.  
These waste streams are loaded into either the Liquid Effluent Retention Facility (LERF) or to surge tank 
59A-TK-1. 

The piping installed as part of the ETF Load-In Facility Expansion project shall be subject to pressure and 
stress analyses in compliance with ASME B31.3. This analysis verifies the piping meets the requirements 
of ASME B31.3 for Normal Fluid Service.  

The verification of the pipe supports and equipment nozzles are not included in this analysis. However, 
the resultant forces acting on these components are reported for verification in other documents.  

2.0 Summary of Results and Conclusions 
The ETF Load-In Facility piping as shown on drawings H-2-838975 and H-2-838977 is compliant with 
ASME B31.3, Process Piping. See section 10.0, Results, of this calculation for detailed analysis results. 

3.0 Introduction/Background 
The ETF is a less than Hazard Category 3 facility that treats and disposes liquid effluents from Hanford 
programs and projects. ETF removes chemical and low levels of radioactive contaminants from waste 
feed streams. 

The ETF receives wastewater shipments via tanker trucks and totes from the AY and AZ farms, PNNL, 
mixed waste trenches, and other miscellaneous sources. The number of tanker shipments is projected to 
increase with the commissioning of the Waste Treatment Immobilization Plant (WTP) and the Interim 
Disposal Facility (IDF). Additional tanker shipments will also be received from the K-basins when they are 
drained. The wastewater received potentially contains radioactive contamination. 

The primary objective of the ETF Load-In Facility Expansion Project (T1P227) is to increase the efficiency 
and capacity of the tanker unloading operations. 

4.0 Input Data 
All new piping and fittings installed inside the ETF Main Truck Loading Station are required to be in 
accordance with HNF-27957, class M9 (System 59A) and designed to the requirements of ASME B31.3 
(2016) for Normal Fluid Service. 

4.1 Pipe System Layout 
The pipe geometries, elevations, and configurations were taken from the following documents: 

 P&IDs 

o H-2-838977 

 Facility Expansion Piping 

o H-2-838975 

 Facility Expansion Pipe Supports 

o H-2-838978 
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4.2 Pipe Class Parameters 
Design parameters for the piping components are taken from specification HNF-27957, Class M9 
(System 59A) and shown in the following table. 

Table 1.  Pipe Requirements for Load-In Facility 

Construction Seamless HNF-27957, Class M9 (System 59A) 

Pipe Schedule 40S HNF-27957, Class M9 (System 59A) 
Pipe Material ASTM A312 TP 304L HNF-27957, Class M9 (System 59A) 

Allowable  ksi ASME B31.3, Table A-1 
Seamless Pipe Weld Joint 

Quality Factor (Ej) 1.0 ASME B31.3, Table A-1B 

Fittings Material ASTM A403-WP304L HNF-27957, Class M9 (System 59A) 
Flange Type Welding Neck HNF-27957, Class M9 (System 59A) 

Flange Material ASTM A182-F304L HNF-27957, Class M9 (System 59A) 
Flange Rating Class 150 Raised Face HNF-27957, Class M9 (System 59A) 

Flange Dimensions ASME B16.5 HNF-27957, Class M9 (System 59A) 

Gasket Type 
Flexitallic Style “LS” Spiral Wound Gasket, 

Class 150, 304/Flexicarb, 304 SS Outer 
Ring, Or Equal 

HNF-27957, Class M9 (System 59A) 

Bolting Type Stud Bolt with Two Nuts HNF-27957, Class M9 (System 59A) 

Stud Type Continuously Threaded ASTM A193, Gr. 
B7 Steel, ASME B1.1 HNF-27957, Class M9 (System 59A) 

Nut Type Heavy Hex Nuts, ASTM A194, Gr. 2H HNF-27957, Class M9 (System 59A) 
Insulation Type ARMACELL AP ARMAFLEX H-2-838975, SH 1 Note 7

Insulation Thickness 1” H-2-838975, SH 1 Note 7

Insulation Density 6 lbs/ft3 Insulation density per vendor data 
included in Attachment 1. 

A corrosion allowance was not specified in HNF-27957 nor mod traveler MT-50536. For conservatism, the 
corrosion allowance of 0.2 mils per year for the expected service life of the system per TFC-ENG-STD-22 
section 3.5.2.1 will be used. Estimating a service life of 50 years, the corrosion allowance will be taken as 
0.01 inches. 

4.3 Environmental Conditions 
Mod traveler MT-50536 requires the environmental conditions inside of the ETF Load-In Facility to be in 
accordance with sections 3.8 and 3.9 of TFC-ENG-STD-07. Section 3.8 and 3.9 of TFC-ENG-STD-07 
require the indoor design condition to be between 70-78 °F for personnel comfort and 61-104 °F for 
equipment protection. Because the ETF Load-In Facility is not always occupied, the temperatures for 
equipment protection will be used. 

Minimum Facility Ambient Temperature: 61 °F 
Maximum Facility Ambient Temperature: 104 °F 

The enclosed sump area is not a conditioned space. Piping installed in this area will be subjected to the 
environmental temperatures specified in TFC-ENG-STD-02. 

Minimum Facility Ambient Temperature: -25 °F 
Maximum Facility Ambient Temperature: 115 °F 
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4.4 Installation Temperature 
The temperature of the piping at the time of installation is unknown. Because of this, the analysis shall 
employ values of thermal displacement that are based on the following metal temperatures at the time of 
installation as suggested in Table 2(a) of WRPS procedure TFC-ENG-DESIGN-C-60. 

80°F when considering the thermal displacement at minimum metal temperature 

60 °F when considering the thermal displacement at maximum metal temperature 

4.5 Dead (Gravity) Loads 
Dead loads shall include the weights of all permanent materials and equipment. The weight of the various 
piping components is taken from the vendor data included in Attachment 1 and summarized in the 
following table:  

Table 2.  Pipe Component Weight  

Component Manufacturer Weight 

1” ball valve FLOWTEK 10 lbs 
2” ball valve FLOWTEK 20.5 lbs 
3” ball valve FLOWTEK 45 lbs 

2” check valve CRANE 33 lbs (Assumption 1) 
3” check valve CRANE 59 lbs (Assumption 1) 
3” globe valve WM POWELL 71 lbs 
2” x 3” PRV ANDERSON GREENWOOD 51 lbs 
1” x 2” PRV ANDERSON GREENWOOD 16 lbs 

1” ARV VALMATIC 28 lbs 
inlet pulse accumulator BREDEL 38 lbs 

pulsation dampener BREDEL 176.1 lbs 
PIT ROSEMOUNT 10.5 lbs (Note 1) 
FIT ROSEMOUNT 10.5 lbs (Assumption 2) 

tanker truck loading arms CARBIS SOLUTIONS 355 lbs (Assumption 3) 

Note 1:  Sum of Rosemount 3051C transmitter (6 lbs) and 305 Integral Manifold (4.5 lbs) 

All other piping components use data from the AutoPIPE software materials library. 

4.6 Live Loads 
Live loads include the weight of the medium being transported. The waste streams to ETF consist largely 
of condensed water from the 242-A Evaporator and rainwater runoff from the leachate collection 
system(s) at IDF and ERDF. Because of this, the fluid being transported is taken as water with a density 
of 62.406 lbm/ft3.  

4.7 Natural Phenomena Loading 
The piping systems are installed inside the Main ETF Truck Loading Station Building, the enclosed sump 
area, and the enclosed trench running between them, Because of this, effects from wind, rain, and snow 
loads will not apply. 
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4.8 Seismic Loading 
Mod traveler MT-50536 requires the design loads and acceptance criteria for Structures, Systems, and 
Components (SSCs) to be correlated to Natural Phenomena Hazard Design Category (NDC) NDC-
1/SDC-1. The seismic forces are calculated in Appendix A and found to be: 

Fp_min = 0.178 Wp 

Fpv = 0.119 Wp 

Wp is the weight of the component. The seismic forces determined above will be applied as factors 
against the weight of the components. 

4.9 Operating Pressures 
The operating pressures for the tanker offloading system where determined in calculation RPP-CALC-
63837, ETF Load-In Expansion Hydraulic Calculation. These pressures are: 

From the tanker to the pump inlet: 

P1_tanker = -14.7 psig conservatively taken as absolute vacuum  

From the pump discharge to the M9 to M17 pipe transition in the sump area 

P2_tanker = 138.7 psig   

The operating pressures for the tote offloading system is based on the set point of the pressure relief 
valve installed on the outlet of the pump per drawing H-2-838977 SH 2. These pressures are: 

From the tote to the pump inlet: 

P1_tanker = -14.7 psig conservatively taken as absolute vacuum  

From the pump discharge to 59A-TK-1 

P2_tanker = 50 psig PSV-59 A-521 set point 

At the request of the facility owner, both the tanker and the tote system piping will be analyzed to a 
maximum pressure of 150 psig. 

4.10 Operating Temperature 
The temperature of the fluid in the system is not specified. Because the waste streams to ETF consist 
largely of condensed water from the 242-A Evaporator and rainwater runoff from the leachate collection 
system(s) at IDF and ERDF and are transported to the Load-In Facility via tankers and totes, the 
maximum temperature of the fluid will be conservatively taken as the maximum environmental 
temperature specified in TFC-ENG-STD-02 . 

Because the minimum environmental temperature specified in TFC-ENG-STD-02 is below the fluid’s 
freeze point, the minimum fluid temperature will be taken as just above freezing. 

Toperating_min = 33 °F  
Toperating_max = 115 °F 

The minimum operating temperature will be evaluated to the 80 °F installation temperature and the 
maximum operating temperature will be evaluated to the 60 °F installation temperature as discussed in 
section 4.4 of this calculation. 
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4.11 Transient Loads (Water Hammer) 
Water hammer occurs in systems that are subject to rapid changes in fluid flow rates. The three main 
events postulated to cause hydraulic transients (water hammer) are: 

1. Rapid valve closure upstream (triggered by rapid valve closures) 

2. Rapid valve closure downstream (triggered by rapid valve closures) 

3. High Point column separation and rejoining (triggered by pump stopping and restarting without 
proper draining of the columns) 

Process piping valves are not operated during waste transfers. Should a manual valve be inadvertently 
operated during the transfer, Appendix A calculates the time for the pressure wave to travel from the 
closed valve to the pressure source and back. The longest length of 3” pipe was conservatively used for 
this distance and the time was found to be 0.067 seconds. It is unlikely a manual valve will be closed in 
this amount of time. Valve closure is not considered to be a transient force initiator. 

For systems that allow free draining to the source and discharge points, the potential for column 
separation to occur is mitigated. In systems which do not allow free draining, the fluid column height that 
can be supported by a vacuum equal to the vapor pressure of the fluid being analyzed can be 
determined. If the system does not have a column of fluid greater than or equal to the screen height, no 
flow transients associated with column separation will occur. Appendix A calculated the screening column 
height as 29.62 ft. The maximum fluid column height in the facility is 14.2 ft. Column separation will not 
cause a transient event and water hammer will not be applied. 

4.12 Load Cases 
Loads acting on a piping system can be classified as one of the three types defined below: 

1. Sustained loads are loads which act on the system all or most of the time. These loads consist of 
pressure (internal and external) and total weight (dead and live loads). 

2. Occasional loads act for short portions of operating time. These loads consist of natural 
phenomenon loads (wind, snow, ash, etc.), seismic loads, and dynamic loads (water hammer). 

3. Expansion loads are caused by the thermal displacement of the system and the resulting 
reactions from the restrained movement. 

4.13 Load Combinations 
Mod traveler MT-50536 requires the system piping to be subjected to pressure and stress analysis in 
compliance with ASME B31.3 for Normal Fluid Service. Requirements of ASME B31.3 are met when the 
design conditions are less than the requirements for internal pressure, sustained loads, and occasional 
loads. To check these requirements, the following load cases are used for each load occurrence: 

1. Max Pressure (Hoop Stress/Internal Pressure) 

2. Gravity + Max Pressure (Sustained Loads) 

3. Ambient Temperature to Operating Temperature (Expansion) 

4. Sustained Loads + Earthquake Loads (Occasional Loads) 

4.14 Supports 
Supports are conservatively modeled as rigid. Coefficient of static friction between steel piping and the 
support steel is 0.78 (Lindeburg, Mechanical Engineering Reference Manual for the PE Exam, Table 
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56.1). Supports are modeled with a 0-inch vertical gap and a 1/32” horizontal gap for the guides. This gap 
is consistent with the spacing of the Fig. 137 U-Bolts supporting piping. 

5.0 Assumptions 

Table 3.  Assumptions Needing Verification 

Hold # Description Verification 
Method 

Verified By 
(Initial & Date) 

RPP-HOLD-57993 

Calculation needs to be updated to 
incorporate platform reaction loads at 
completion of platform detailed 
design.  Initial analysis performed using 
Rp value from ASCE7-10.  Updated 
calculation will use Rp values rom TFC-
ENG-DESIGN-C-60.  Impacts to the 
conclusions of the analysis are 
anticipated to be negligible. 

Platform design 
documentation 

 

 

The following assumptions were used to perform this calculation. These assumptions are justified below 
and in Results section 10.2. 

1. The weights of the stainless-steel check valves are unavailable. However, the weights for cast 
steel check valves by the same manufacturer are available. Because the density of the two 
materials (ASTM A216 vs ASTM A276 or ASTM A193) are similar, the published weight of the 
cast check valves will be used. The differences in the component weights on the results of the 
model will be negligible. 

2. The flow element is a V-Cone flowmeter consisting of a flanged straight length of pipe with a 
pressure differential transmitter mounted to it. See figure below. The weight of the flow element is 
unavailable. Because of this, the flow element will be modeled as 2 pair of 3”-150 lb WN flanges 
approximately 18.75 inches in length with the weight of Rosemount 3051C transmitter (6 lb) and 
305 Integral Manifold (4.5 lbs) applied at a 45° angle. 

 

Figure 1.  Flow Element Construction  
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3. The tanker truck loading arms are a specialty manufactured item and the weights of them are 
unavailable. Because of this, the weight of the arms will be calculated using pipe component 
weights based on their construction. The following figures show the makeup of the arms. 

 

Figure 2.  Tanker Truck Loading Arm Construction  

 

 

Figure 3.  Tanker Truck Loading Arm Swivel Joint Construction  

The loading arms only need to be roughly 8 feet in length. However, for conservatism, the weight of 
the arms will be calculated using the maximum lengths shown in Figure 2 (16 feet). The arms 
currently use four (4) 150# swivel joints and a spring assist, the weight of these components was 
provided in an email from the vendor. This email is included in Attachment 2. 

150# swivel joint = 20 lbs (see vendor email in Attachment 2) 

Spring assist = 100 lbs (see vendor email in Attachment 2) 

3” SCH 40S Pipe = 7.58 lbs/ft (Crane Flow of Fluids Manual) 

Water weight in a 3” SCH 40S Pipe = 3.20 lbs/ft (Crane Flow of Fluids Manual) 

Total weight of each arm is taken as 355 lbs. 
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6.0 Method of Analysis  
AutoPIPE is used to analyze the stresses and flexibility of the Load-In Facility piping per ASME B31.3 
criteria. The AutoPIPE model is created using the layout found on drawings H-2-838975 and H-2-838977.  

Maximum operating temperatures and pressures are analyzed against the low installation temperature 
(60 °F) and minimum operating temperatures and pressures are analyzed against the high ambient 
temperature (80 °F) as defined in Section 4.4 of this calculation.  
 Appendix B, AutoPIPE Model Arrangement Figures 

 Appendix C, AutoPIPE Model Input 

 Appendix D, AutoPIPE Low Temperature Result Report 

 Appendix E, AutoPIPE High Temperature Result Report 

6.1 Equipment Nozzle Loads 
Allowable nozzle loading is not within the scope of this calculation. Equipment attachment points are 
modeled as rigid anchors to provide the most conservative resultant loads acting on the equipment. 
These resultant forces are reported in the results section of this calculation for verification by the 
equipment manufacturers. 

6.2 Support Loads 
Support loading is not within the scope of this calculation. Supports are modeled as rigid to provide the 
most conservative resultant loads. These resultant loads are reported in the results section of this 
calculation for use in calculation RPP-CALC-64316, ETF Load-In Facility Pipe Support Analysis. 

7.0 Use of Computer–Type and Software 
AutoPIPE1 Nuclear Edition, version 12.00.00.16, was used in the performance of the analysis.  This 
installation of AutoPIPE was verified with an in-use test as shown on VFS-ENG-IUT-008 per VFS-WA-
ENG-SQAP-06 for use on Lenovo computer PF0YJ9LS with an Intel Xeon E3-1505M processor running 
Microsoft Windows 102. 

Mathcad 15.03 was also utilized to conduct calculations. These calculations are verified by a line-by-line 
check using a handheld calculator. 

8.0 Acceptance Criteria 
The design to capacity ratios determined in the AutoPIPE software (calculated stress / ASME B31.3 
stress allowable) are required to be less than 1.0. 

9.0 Calculations 
See Appendix A. 

 
1 AutoPIPE is a trademark of Bentley Systems, Incorporated, Exton, PA 
2 Microsoft Windows is a trademark of Microsoft Corporation, Redmond, WA. 
3 Mathcad is a registered trademark of PTC Inc., Needham, MA 
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10.0 Results 

10.1 ASME Code Compliance 
AutoPIPE results indicate that the system is in compliance with ASME B31.3 requirements. The following 
table provides a summary of the highest design to capacity ratios occurring in the system. 

Table 4.  Design to Capacity Ratios 

Category AutoPIPE 
Model Node Ratio 

Maximum Sustained Stress AE07 0.33 
Maximum Displacement Stress Low 
Temperature (33 °F) B04 0.25 

Maximum Displacement Stress High 
Temperature (115 °F) B04 0.32 

Maximum Occasional Stress AM07 0.37 
Maximum Hoop Stress  A00 0.08 

The maximum design to capacity ratios for the ASME B31.3 load cases are all under 1.0. 

10.2 Justification of Assumptions 
The weights of the check valves, loading arms, and FIT were assumed based on the most reliable 
information available at the time this calculation was completed. The design to capacity ratios for all of the 
components’ dead weight (gravity) in the system are less than 0.50. This shows if there are differences in 
the component weights assumed, the results on the model will be negligible. 

10.3 Non-listed Components 
ASME B31.3 sections 302.2 and 303 state that components manufactured in accordance with standards 
listed in Table 326.1 shall be considered suitable for use at pressure-temperature ratings in accordance 
with the ASME B31.3 code. All items used in the Load-In station piping are manufactured in accordance 
with specifications listed in Table 326.1. 
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10.4 Support Reactions 

The forces acting on the supports are reported in Appendix F. These forces will be used to analyze the 
supports in RPP-CALC-64316.  

The vendor supplied platform will be required to support piping as well as forces from the trucker loading 
arm. The maximum forces acting on the platform are listed in Table 4. These forces correspond to the 
locations shown in Figure 4 on the following page. These locations are for reference only. See drawing H-
2-838975 for the location of the piping and loading arms.

Table 5.  Loads Acting on the Platform 

Figure 4 
Location 

AutoPIPE 
Model Node Support Type 

Lateral 
FX 

(lbf)  

Vertical 
FY  

(lbf) 

Lateral 
FZ 

(lbf) 
Support 

Attachment Point 

A AA10 Vertical Only Brace 
Attachment 0 461 0 Platform Side 

B Z06 Vertical Only Brace 
Attachment 0 456 0 Platform Side 

C AE13 Support Anchor  704 80 Platform Side 
D AJ11 Support Anchor 1  890 88 Platform Side 

E 

AA12 Vertical Only Hanger Rod 0 389 0 Under Platform 

AA14 Boxed Out Frame for Pipe 
Penetration 163 22 79 Platform Floor 

Penetration 
AC05 Vertical Only Hanger Rod 0 37 0 Under Platform 

F 

AC06 Vertical Only Hanger Rod 0 21 0 Under Platform 
AA13 Vertical Only Hanger Rod 0 571 0 Under Platform 

Z08 Boxed Out Frame for Pipe 
Penetration 161 17 100 Platform Floor 

Penetration 
G C16 Vertical Only Hanger Rod 0 237 0 Under Platform 
H C09 Vertical Only Hanger Rod 0 165 0 Under Platform 

J 
AE12 Vertical Only Hanger Rod 0 188 0 Under Platform 
AG05 Vertical Only Hanger Rod 0 74 0 Under Platform 

K 
AE02 Vertical Only Hanger Rod 0 582 0 Under Platform 
AH09 Vertical Only Hanger Rod 0 25 0 Under Platform 

L 
AH10 Vertical Only Hanger Rod 0 31 0 Under Platform 
AJ10 Vertical Only Hanger Rod 0 0 0 Under Platform 
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Figure 4.  Platform Pipe Support Loading Locations  
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10.5 Nozzle Loads 

The following table lists the maximum load acting on each equipment nozzle. These loads may not act 
concurrently. Forces are extracted from ‘Anchor Forces’ section of Appendix D and E. 

Table 6.  Nozzle Loads  

Anchor Point AutoPIPE 
Model Node 

FX 
(lbs) 

FY 
(lbs) 

FZ 
(lbs) 

MX 
(ft-lbs) 

MY 
(ft-lbs) 

MZ 
(ft-lbs) 

59A-FL-001 INLET Q00 70 212 68 349 138 194 
59A-FL-001 OUTLET B20 88 200 60 220 96 174 
59A-FL-001 DRAIN W00 38 73 40 89 43 61 
59A-FL-002 INLET S00 61 183 60 329 87 149 

59A-FL-002 OUTLET E07 107 277 67 297 105 231 
59A-FL-002 DRAIN AL06 23 77 36 85 24 41 
59A-FL-003 INLET J00 59 275 44 230 31 161 

59A-FL-003 OUTLET D07 78 273 81 441 140 191 
59A-FL-003 DRAIN AM07 32 74 29 57 18 59 

59A-P-103A SUCTION AD00 194 176 118 71 542 117 
59A-P-103A DISCHARGE AO10 173 138 99 93 78 205 

59A-P-103B SUCTION AK04 656 401 141 9 571 283 
59A-P-103B DISCHARGE U10 124 129 67 68 61 148 

59A-P-103C SUCTION M00 305 58 137 16 278 18 
59A-P-103C DISCHARGE J14 270 141 261 64 1091 100 

59A-TK-2 P1 W16 37 34 60 52 115 26 
59A-TK-2 P3 K00 53 25 25 31 44 45 
59A-TK-2 P6 AP00 7 107 82 8 8 18 

59A-TK-2 OUTLET N08 280 106 372 19 93 26 
59A-TK-1 INLET C15 35 120 133 205 121 42 

59A-TK-1 OUTLET AD23 187 2 90 19 312 61 

11.0 Conclusion 
This calculation demonstrates that this system meets the requirements of ASME B31.3 and ASCE 7. 

12.0 References 
ASCE 7-10, 2010, Minimum Design Loads for Buildings and Other Structures, American Society of Civil 

Engineers, Reston, Virginia. 

ASME B31.3, 2016, Process Piping, American Society of Mechanical Engineers, New York, New York 

H-2-838975, Rev. 0, Mechanical ETF Load-In Expansion Piping Plan, VNS Federal Services, 2020. 

H-2-838977, Rev. 0, Mechanical ETF Load-In Expansion P&ID, VNS Federal Services, 2020. 

H-2-838978, Rev. 0, Mechanical ETF Load-In Expansion Pipe Supports, VNS Federal Services, 2020. 
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Calculations 
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Seismic Load Determination

Ip 1.0 Importance factor for SDC-1/NDC-1

SDS 0.594 Short period acceleration for Site Class D per TFC-ENG-STD-06
section 3.5.5.2 (Site Class D is used for conservatism).  

z 1 Height in structure of point of attachment of component with respect to
the base. For items at or below the base, z shall be taken as 0. 

h 1 Average roof height of structure with respect to the base.

Building component height ratio is conservatively taken as 1.0. pipe
supports are attached at grade.

z
h

1

ap 2.5 Component amplification factor for piping in accordance with B31 per
ASCE 7-10 Table 13.6-1

Component response modification factor for piping in accordance with
B31 per ASCE 7-10 Table 13.6-1Rp 12

Per section 13.3.1 of ASCE 7-10, seismic demands on nonstructural components, the horizontal
seismic force shall be determined in accordance with equation 13.3-1 shown below: 

Fp
0.4 ap SDS

Rp

Ip

1 2
z
h

0.148

The horizontal seismic design force is not required to be taken as greater than determined in
accordance with equation 13.3-2 shown below: 

Fpmax 1.6 SDS Ip 0.950

The horizontal seismic design force is not taken as less than determined in accordance with equation
13.3-3 shown below: 

Fpmin 0.3 SDS Ip 0.178

The horizontal seismic design force is taken as:

Fph Fpmin 0.178

The vertical seismic design force taken concurrently is calculated per section 13.3.1 of ASCE 7-10 and
determined below:

Fpv 0.2 SDS 0.119

Main Facility B31.3 Piping Analysis 
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Water Hammer Determination

The time for a pressure wave to travel from the closed valve to the pressure source and back is calculated
using the following equation.

Time
2L
a

= Eqt C1-19, Piping Handbook

Lpipe 144 ft Longest length of the 3" process pipe in the ETF Load-In Facility

Din 3.068 in Internal diameter of the 3 inch Sch 40S pipe

t 0.216 in Wall thickness of the 3 inch Sch 40S pipe

Din
t

14.2 Diameter to thickness ratio for use in Table C1.6

Wave velocity as a function of diameter to thickness ratios for steel piping
(E = 28,600 ksi) per table C1.6. Note D/t = 20 is used.a 4300

ft
sec

Time
2 Lpipe

a
0.067 s

The screening criteria for fluid column height used in determining the potential for column separation is
determined using TFC-ENG-DESIGN-C-60 Attachment C.

ρ33 62.414
lbf

ft3
Density of water at 33 °F, Crane Technical Paper No. 410.

ρ115 61.78
lbf

ft3
Density of water at 115 °F, Crane Technical Paper No. 410.

Pvap_33 0.08865 psi Vapor pressure of water at 33 °F, Crane Technical Paper No. 410.

Pvap_115 1.49 psi Vapor pressure of water at 115 °F, Crane Technical Paper No. 410.

Patm_max 31.12in_Hg Maximum atmospheric pressure per TFC-ENG-STD-02

Patm_min 28.91in_Hg Minimum atmospheric pressure per TFC-ENG-STD-02

SG 1 Specific gravity of water

el_Δ33max
Patm_max Pvap_33

SG ρ33
35.06 ft

RPP-CALC-64086, Rev. 0 

Main Facility B31.3 Piping Analysis 
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el_Δ33min
Patm_min Pvap_33

SG ρ33
32.56 ft

el_Δ115max
Patm_max Pvap_115

SG ρ115
32.15 ft

el_Δ115min
Patm_min Pvap_115

SG ρ115
29.62 ft

In cases where standing column heights are equal to or greater than the minimum screening criteria
determined above, column separation is credible and a detailed analysis of the potential flow transient
shall be performed.

RPP-CALC-64086, Rev. 0 

Main Facility B31.3 Piping Analysis 
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Appendix B 
Model Layout 
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----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                                                BENTLEY                      
05:07 PM                                                                           AutoPIPE Nuclear 12.00.00.16 
----------------------------------------------------------------------------------------------------------------

 
 
 
 
 
 
 
 
             *                             *******   **  *******   *******      
            ***               **           **    **  **  **    **  **           
           ** **            ******         **    **  **  **    **  **           
          **   **    **   **  **   *****   *******   **  *******   *****        
         *********   **   **  **  **   **  **        **  **        **           
        **       **  **   **  **  **   **  **        **  **        **           
       **         **  *****   **   *****   **        **  **        *******      
 
 
 
 
                     Pipe Stress Analysis and Design Program                    
                                                                                
                                Version: 12.00.00.16                            
                                                                                
                                Edition: Nuclear                                
                                                                                
                           Developed and Maintained by                          
                                                                                
                          BENTLEY SYSTEMS, INCORPORATED                         
                    1065 N. PACIFIC CENTER DRIVE, SUITE 450                     
                               ANAHEIM, CA   92806                              
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----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                                                BENTLEY                      
05:07 PM                                                                           AutoPIPE Nuclear 12.00.00.16 
----------------------------------------------------------------------------------------------------------------

 
 
 
 
          ************************************************************
          **                                                        **
          **              AUTOPIPE SYSTEM INFORMATION               **
          **                                                        **
          ************************************************************
 
 
 
          SYSTEM NAME : ETF Facility Low Temp                           
 
 
          PROJECT ID  : WRPS-310                                
                                                                
 
 
          PREPARED BY  : ______________________________
                         T. BACHART              
 
          CHECKED BY   : ______________________________
                                                 
 
          1ST APPROVER : ______________________________
                                                 
 
          2ND APPROVER : ______________________________
                                                 
 
 
          PIPING CODE            : ASME B31.3              
 
          YEAR                   : 2016                            
 
          VERTICAL AXIS          : Y
 
          AMBIENT TEMPERATURE    :   80.0 deg F    
 
          COMPONENT LIBRARY      : AUTOPIPE
 
          MATERIAL LIBRARY       : B313-16 
 
          MODEL REVISION NUMBER  :     1
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----------------------------------------------------------------------------------------------------------------

                              D E S C R I P T I O N                                                             
                              ---------------------                                                             
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09/25/2020 WRPS-310                                                                BENTLEY                      
05:07 PM                                                                           AutoPIPE Nuclear 12.00.00.16 
----------------------------------------------------------------------------------------------------------------

                            T A B L E  O F  C O N T E N T S                     
                                                                                
     Segment Data....................................................................    1                      
     Pipe Properties.................................................................    2                      
     Material Properties.............................................................    3                      
     Temperature and Pressure........................................................    4                      
     Forces and Displacement.........................................................    7                      
     Loads Summary...................................................................    8                      
     Support.........................................................................   10                      
     Valve...........................................................................   16                      
     Load Case Description...........................................................   29                      

Page 35

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 38 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:07 PM                                                          AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE   1
----------------------------------------------------------------------------------------------------------------

                    S E G M E N T   D A T A   L I S T I N G                                                     
                                                                                                                
 Segment First  Last   Line Number                    Apply Apply  Apply                                        
 Name    Node   Node                                  Wind  Bowing Buoyancy                                     
 ------- ------ ------ ------------------------------ ----- ------ --------                                     
 A       A00    A17                                   No    No     No           
 B       A17    B20                                   No    No     No           
 C       B10    C15                                   No    No     No           
 D       C18    D07                                   No    No     No           
 E       B11    E07                                   No    No     No           
 F       A03    F05                                   No    No     No           
 G       F03    G03                                   No    No     No           
 H       A05    H02                                   No    No     No           
 I       A01    I02                                   No    No     No           
 J       J00    J14                                   No    No     No           
 K       K00    J11                                   No    No     No           
 M       M00    N00                                   No    No     No           
 N       N00    N08                                   No    No     No           
 O       N00    O03                                   No    No     No           
 P       P00    P08 F                                 No    No     No           
 Q       Q00    Q34                                   No    No     No           
 R       Q08    R01                                   No    No     No           
 S       S00    R01                                   No    No     No           
 U       Q12    U10                                   No    No     No           
 V       W12    U07                                   No    No     No           
 W       W00    W16                                   No    No     No           
 X       W08    X09                                   No    No     No           
 Y       Z04    X09                                   No    No     No           
 Z       AA03   Z06                                   No    No     No           
 AA      AD08   AA10                                  No    No     No           
 AB      AA08   AB03                                  No    No     No           
 AC      X05    AB03                                  No    No     No           
 AD      AD00   AD23                                  No    No     No           
 AE      AD05   AE10                                  No    No     No           
 AF      AE08   AF03                                  No    No     No           
 AG      AH03   AF03                                  No    No     No           
 AH      W11    AH08                                  No    No     No           
 AI      AJ06   AH08                                  No    No     No           
 AJ      AD07   AJ08                                  No    No     No           
 AK      AD06   AK04                                  No    No     No           
 AL      W09    AL06                                  No    No     No           
 AM      W10    AM07                                  No    No     No           
 AN      W13    AO07                                  No    No     No           
 AO      Q14    AO10                                  No    No     No           
 AP      AP00   AP02                                  No    No     No           
 AQ      Z07    AQ02                                  No    No     No           
 AR      AA11   AR02                                  No    No     No           
 AS      AE11   AS02                                  No    No     No           
 AT      AJ09   AT02                                  No    No     No           
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ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:07 PM                                                          AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE   2
----------------------------------------------------------------------------------------------------------------

                      P I P E   D A T A   L I S T I N G                                                         
                                                                                                                
 Pipe ID/     Nom/ O.D.  -----Thickness(inch)----- Spec  InsuDen/   Weight(lb/ft )    E/  Composition/          
 Material     Sch  inch  W.Th. Corr Mill Insu Ling Grav/ LingDen/  Pipe/ Ling/ Total  W/  Steel Group/          
 CladMaterial            Clad                      InsMt CladDen   Cont  Insu/        f   Tcr                   
 ---Line Class---                                        lb/cu.ft        Clad                                   
 ------------ ---- ----- ----- ---- ---- ---- ---- ----- --------  ----- ----- ----- ---- --------------------  
 
 Tag No. : <None>                                                               
 3"-O        3.000 3.500 0.216 0.01 0.03 1.00    0  1.00    6.000   7.75     0 11.55 1.00 Austenitic Stainless  
 A312-TP304L  40S                                  Other    0.000   3.20  0.59       1.00 Austenitic            
                             0                              0.000            0       1.00    850.000            
                                                                                
 
 
 Tag No. : <None>                                                               
 3"-I        3.000 3.500 0.216 0.01 0.03    0    0  1.00    0.000   7.75     0 10.96 1.00 Austenitic Stainless  
 A312-TP304L  40S                                           0.000   3.20     0       1.00 Austenitic            
                             0                              0.000            0       1.00    850.000            
                                                                                
 
 
 Tag No. : <None>                                                               
 1"          1.000 1.315 0.133 0.01 0.02    0    0  1.00    0.000   1.72     0  2.09 1.00 Austenitic Stainless  
 A312-TP304L  40S                                           0.000   0.37     0       1.00 Austenitic            
                             0                              0.000            0       1.00    850.000            
                                                                                
 
 
 Tag No. : <None>                                                               
 2"-O        2.000 2.375 0.154 0.01 0.02 1.00    0  1.00    6.000   3.74     0  5.63 1.00 Austenitic Stainless  
 A312-TP304L  40S                                  Other    0.000   1.45  0.44       1.00 Austenitic            
                             0                              0.000            0       1.00    850.000            
                                                                                
 
 
 Tag No. : <None>                                                               
 2"          2.000 2.375 0.154 0.01 0.02    0    0  1.00    0.000   3.74     0  5.19 1.00 Austenitic Stainless  
 A312-TP304L  40S                                           0.000   1.45     0       1.00 Austenitic            
                             0                              0.000            0       1.00    850.000            
                                                                                
 
 
 Tag No. : <None>                                                               
 1"-O        1.000 1.315 0.133 0.01 0.02 1.00    0  1.00    6.000   1.72     0  2.40 1.00 Austenitic Stainless  
 A312-TP304L  40S                                  Other    0.000   0.37  0.30       1.00 Austenitic            
                             0                              0.000            0       1.00    850.000            
                                                                                
 
 
 Tag No. : <None>                                                               
 1.5"        1.500 1.900 0.145 0.01 0.02    0    0  1.00    0.000   2.78     0  3.66 1.00 Austenitic Stainless  
 A312-TP304L  40S                                           0.000   0.88     0       1.00 Austenitic            
                             0                              0.000            0       1.00    850.000            
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ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
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               M A T E R I A L   D A T A   L I S T I N G                                                        
                                                                                                                
  Material            Density  Pois. Temper.       Modulus E6 psi       Expans.  Composition                    
    Name     Pipe ID  lb/cu.ft Ratio deg F    Axial     Hoop    Shear   in/100ft                                
------------ -------- -------- ----- ------- -------- -------- -------- -------- -------------------            
 A312-TP304L 3"-O        501.0  0.30    80.0   28.246   28.246   10.864          Austenitic Stainless
                                        33.0   28.451                    -0.4777
 
 A312-TP304L 3"-I        501.0  0.30    80.0   28.246   28.246   10.864          Austenitic Stainless
                                        33.0   28.451                    -0.4777
 
 A312-TP304L 2"          501.0  0.30    80.0   28.246   28.246   10.864          Austenitic Stainless
                                        33.0   28.451                    -0.4777
 
 A312-TP304L 2"-O        501.0  0.30    80.0   28.246   28.246   10.864          Austenitic Stainless
                                        33.0   28.451                    -0.4777
 
 A312-TP304L 1"-O        501.0  0.30    80.0   28.246   28.246   10.864          Austenitic Stainless
                                        33.0   28.451                    -0.4777
 
 A312-TP304L 1.5"        501.0  0.30    80.0   28.246   28.246   10.864          Austenitic Stainless
                                        33.0   28.451                    -0.4777
 
 A312-TP304L 1"          501.0  0.30    80.0   28.246   28.246   10.864          Austenitic Stainless
                                        33.0   28.451                    -0.4777
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        OPERATING TEMPERATURE AND PRESSURE DATA                                                                 
                    STRESSES IN psi                                                                             
                                                                                                                
 POINT       PRESS. TEMPER  EXPAN.      MODULUS    ALLOW     YIELD                                              
 NAME  CASE  psi    deg F   in/100ft    E6 psi     STRESS    STRESS                                             
 ----  ----  ------ ------  --------    -------    ------    ------                                             
 
 *** SEGMENT A 
 A00   T1       150  33.00    -0.478     28.451     16700     25000           
 A17    Same as previous point.          
 
 *** SEGMENT B 
 A17   T1       150  33.00    -0.478     28.451     16700     25000           
 B20    Same as previous point.          
 
 *** SEGMENT C 
 B10   T1       150  33.00    -0.478     28.451     16700     25000           
 C15    Same as previous point.          
 
 *** SEGMENT D 
 C18   T1       150  33.00    -0.478     28.451     16700     25000           
 D07    Same as previous point.          
 
 *** SEGMENT E 
 B11   T1       150  33.00    -0.478     28.451     16700     25000           
 E07    Same as previous point.          
 
 *** SEGMENT F 
 A03   T1       150  33.00    -0.478     28.451     16700     25000           
 F05    Same as previous point.          
 
 *** SEGMENT G 
 F03   T1       150  33.00    -0.478     28.451     16700     25000           
 G03    Same as previous point.          
 
 *** SEGMENT H 
 A05   T1       150  33.00    -0.478     28.451     16700     25000           
 H02    Same as previous point.          
 
 *** SEGMENT I 
 A01   T1       150  33.00    -0.478     28.451     16700     25000           
 I02    Same as previous point.          
 
 *** SEGMENT J 
 J00   T1       150  33.00    -0.478     28.451     16700     25000           
 J14    Same as previous point.          
 
 *** SEGMENT K 
 K00   T1       150  33.00    -0.478     28.451     16700     25000           
 J11    Same as previous point.          
 
 *** SEGMENT M 
 M00   T1    -14.70  33.00    -0.478     28.451     16700     25000           
 N00    Same as previous point.          
 
 *** SEGMENT N 
 N00   T1    -14.70  33.00    -0.478     28.451     16700     25000           
 N03   T1       150  33.00    -0.478     28.451     16700     25000           
 N08    Same as previous point.          
 
 *** SEGMENT O 
 N00   T1    -14.70  33.00    -0.478     28.451     16700     25000           
 O03    Same as previous point.          
 
 *** SEGMENT P 
 P00   T1    -14.70  33.00    -0.478     28.451     16700     25000           
 P09    Same as previous point.          
 
 *** SEGMENT Q 
 Q00   T1       150  33.00    -0.478     28.451     16700     25000           
 Q34    Same as previous point.          
 
 *** SEGMENT R 
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        OPERATING TEMPERATURE AND PRESSURE DATA                                                                 
                    STRESSES IN psi                                                                             
                                                                                                                
 POINT       PRESS. TEMPER  EXPAN.      MODULUS    ALLOW     YIELD                                              
 NAME  CASE  psi    deg F   in/100ft    E6 psi     STRESS    STRESS                                             
 ----  ----  ------ ------  --------    -------    ------    ------                                             
 Q08   T1       150  33.00    -0.478     28.451     16700     25000           
 R01    Same as previous point.          
 
 *** SEGMENT S 
 S00   T1       150  33.00    -0.478     28.451     16700     25000           
 R01    Same as previous point.          
 
 *** SEGMENT U 
 Q12   T1       150  33.00    -0.478     28.451     16700     25000           
 U10    Same as previous point.          
 
 *** SEGMENT V 
 W12   T1       150  33.00    -0.478     28.451     16700     25000           
 U07    Same as previous point.          
 
 *** SEGMENT W 
 W00   T1       150  33.00    -0.478     28.451     16700     25000           
 W16    Same as previous point.          
 
 *** SEGMENT X 
 W08   T1       150  33.00    -0.478     28.451     16700     25000           
 X09    Same as previous point.          
 
 *** SEGMENT Y 
 Z04   T1    -14.70  33.00    -0.478     28.451     16700     25000           
 Y01   T1       150  33.00    -0.478     28.451     16700     25000           
 X09    Same as previous point.          
 
 *** SEGMENT Z 
 AA03  T1    -14.70  33.00    -0.478     28.451     16700     25000           
 Z06    Same as previous point.          
 
 *** SEGMENT AA
 AD08  T1    -14.70  33.00    -0.478     28.451     16700     25000           
 AA10   Same as previous point.          
 
 *** SEGMENT AB
 AA08  T1    -14.70  33.00    -0.478     28.451     16700     25000           
 AB01  T1       150  33.00    -0.478     28.451     16700     25000           
 AB03   Same as previous point.          
 
 *** SEGMENT AC
 X05   T1       150  33.00    -0.478     28.451     16700     25000           
 AB03   Same as previous point.          
 
 *** SEGMENT AD
 AD00  T1    -14.70  33.00    -0.478     28.451     16700     25000           
 AD23   Same as previous point.          
 
 *** SEGMENT AE
 AD05  T1    -14.70  33.00    -0.478     28.451     16700     25000           
 AE10   Same as previous point.          
 
 *** SEGMENT AF
 AE08  T1    -14.70  33.00    -0.478     28.451     16700     25000           
 AF01  T1       150  33.00    -0.478     28.451     16700     25000           
 AF03   Same as previous point.          
 
 *** SEGMENT AG
 AH03  T1       150  33.00    -0.478     28.451     16700     25000           
 AF03   Same as previous point.          
 
 *** SEGMENT AH
 W11   T1       150  33.00    -0.478     28.451     16700     25000           
 AH08   Same as previous point.          
 
 *** SEGMENT AI
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        OPERATING TEMPERATURE AND PRESSURE DATA                                                                 
                    STRESSES IN psi                                                                             
                                                                                                                
 POINT       PRESS. TEMPER  EXPAN.      MODULUS    ALLOW     YIELD                                              
 NAME  CASE  psi    deg F   in/100ft    E6 psi     STRESS    STRESS                                             
 ----  ----  ------ ------  --------    -------    ------    ------                                             
 AJ06  T1       150  33.00    -0.478     28.451     16700     25000           
 AH08   Same as previous point.          
 
 *** SEGMENT AJ
 AD07  T1    -14.70  33.00    -0.478     28.451     16700     25000           
 AJ08   Same as previous point.          
 
 *** SEGMENT AK
 AD06  T1    -14.70  33.00    -0.478     28.451     16700     25000           
 AK04   Same as previous point.          
 
 *** SEGMENT AL
 W09   T1       150  33.00    -0.478     28.451     16700     25000           
 AL06   Same as previous point.          
 
 *** SEGMENT AM
 W10   T1       150  33.00    -0.478     28.451     16700     25000           
 AM07   Same as previous point.          
 
 *** SEGMENT AN
 W13   T1       150  33.00    -0.478     28.451     16700     25000           
 AO07   Same as previous point.          
 
 *** SEGMENT AO
 Q14   T1       150  33.00    -0.478     28.451     16700     25000           
 AO10   Same as previous point.          
 
 *** SEGMENT AP
 AP00  T1       150  33.00    -0.478     28.451     16700     25000           
 AP02   Same as previous point.          
 
 *** SEGMENT AQ
 Z07   T1    -14.70  33.00    -0.478     28.451     16700     25000           
 AQ02   Same as previous point.          
 
 *** SEGMENT AR
 AA11  T1    -14.70  33.00    -0.478     28.451     16700     25000           
 AR02   Same as previous point.          
 
 *** SEGMENT AS
 AE11  T1    -14.70  33.00    -0.478     28.451     16700     25000           
 AS02   Same as previous point.          
 
 *** SEGMENT AT
 AJ09  T1    -14.70  33.00    -0.478     28.451     16700     25000           
 AT02   Same as previous point.          
 
 
u  User-defined value                                                           
*  Non-code material for allowable stress;                                      
   Non-standard material for expansion and modulus                              
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                            FORCES AND DISPLACEMENTS                                                            
   (Force - lbf , Moment - ft-lb , Tran. - in  , Rot. - deg  , Line - lb/ft  )                                  
    POINT  LOAD                                                                                                 
    NAME   CASE  TYPE      X        Y        Z        XX       YY       ZZ                                      
    -----  ----  ----  -------- -------- --------  -------- -------- --------                                   
    Z06    GR    FORCE        0     -355        0        0        0        0    
 
    AA10   GR    FORCE        0     -355        0        0        0        0    
 
    AD03   GR    FORCE        0      -11        0        0        0        0    
 
    AE10   GR    FORCE        0     -355        0        0        0        0    
 
    AJ08   GR    FORCE        0     -355        0        0        0        0    
 
    AK01   GR    FORCE        0      -11        0        0        0        0    
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             L O A D S   S U M M A R Y   D A T A   L I S T I N G                                                

     EARTHQUAKE LOAD CASES :
     -----------------------

     Number of load cases :  8

     Load case 1  -  E1 

          Seismic Code :  User-defined                            

          X-Resultant =        0.178    Y-Resultant =        0.119    Z-Resultant =        0.178                

     Load case 2  -  E2 

          Seismic Code :  User-defined                            

          X-Resultant =        0.178    Y-Resultant =        0.119    Z-Resultant =       -0.178                

     Load case 3  -  E3 

          Seismic Code :  User-defined                            

          X-Resultant =       -0.178    Y-Resultant =        0.119    Z-Resultant =        0.178                

     Load case 4  -  E4 

          Seismic Code :  User-defined                            

          X-Resultant =       -0.178    Y-Resultant =        0.119    Z-Resultant =       -0.178                

     Load case 5  -  E5 

          Seismic Code :  User-defined                            

          X-Resultant =        0.178    Y-Resultant =       -0.119    Z-Resultant =        0.178                

     Load case 6  -  E6 

          Seismic Code :  User-defined                            

          X-Resultant =        0.178    Y-Resultant =       -0.119    Z-Resultant =       -0.178                

     Load case 7  -  E7 

          Seismic Code :  User-defined                            

          X-Resultant =       -0.178    Y-Resultant =       -0.119    Z-Resultant =        0.178                

     Load case 8  -  E8 

          Seismic Code :  User-defined                            

          X-Resultant =       -0.178    Y-Resultant =       -0.119    Z-Resultant =       -0.178                
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             L O A D S   S U M M A R Y   D A T A   L I S T I N G                                                

     SNOW LOAD DATA: 
     --------------- 

     Weight / Length :      0.000 lb/in    
     Apply Snow to all segments :     No 
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                               S U P P O R T   D A T A   L I S T I N G                                          
                                                                                                                
 Point Support  Support Conn.to Comp.Wt  Stiff.     Gap 1   Gap 2  Fric. GapSet Preload Ld.Var Size    Figure   
 Name   Type      ID     /Dir    (lb)               (in)    (in)   Fact. /#hgr   (lbf)                          
 ----- -------- ------- ------- ------- ---------- ------- ------- ----- ------ ------- ------ ---- ------------
 
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 A06   Guide-V  A06  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  A06  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 A09   Guide-V  A09  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  A09  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 A11   Guide-V  A11  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  A11  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 A12   Guide-V  A12  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  A12  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 A13   Guide-V  A13  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  A13  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 A14   Guide-V  A14  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  A14  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 A16   Guide-V  A16  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  A16  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 2                                Attachment ID: <None>                                           
 A17   Guide-V  A17  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  A17  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 2                                Attachment ID: <None>                                           
 B01   Guide-V  B01  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  B01  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 2                                Attachment ID: <None>                                           
 B02   Guide-V  B02  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  B02  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 2                                Attachment ID: <None>                                           
 B03   Guide-V  B03  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  B03  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 4                                Attachment ID: <None>                                           
 B06   Guide-V  B06  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  B06  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 4                                Attachment ID: <None>                                           
 B09   Guide-V  B09  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  B09  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
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                               S U P P O R T   D A T A   L I S T I N G                                          
                                                                                                                
 Point Support  Support Conn.to Comp.Wt  Stiff.     Gap 1   Gap 2  Fric. GapSet Preload Ld.Var Size    Figure   
 Name   Type      ID     /Dir    (lb)               (in)    (in)   Fact. /#hgr   (lbf)                          
 ----- -------- ------- ------- ------- ---------- ------- ------- ----- ------ ------- ------ ---- ------------
 Tag No.: TYPE 4                                Attachment ID: <None>                                           
 B12   Guide-V  B12  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  B12  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 7                                Attachment ID: <None>                                           
 C17   Shoe     C17  1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 C09   Rod Hgr  C09  1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 C16   Rod Hgr  C16  1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: TYPE 7                                Attachment ID: <None>                                           
 D09   Shoe     D09  1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: TYPE 4                                Attachment ID: <None>                                           
 J16   Guide-V  J16  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  J16  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 4                                Attachment ID: <None>                                           
 J15   Guide-V  J15  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  J15  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 J17   Guide-V  J17  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  J17  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 6                                Attachment ID: <None>                                           
 K11   Guide-V  K11  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  K11  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 M03   Guide-V  M03  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  M03  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 N01   Guide-V  N01  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  N01  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 O04   Guide-V  O04  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  O04  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 O05   Guide-V  O05  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  O05  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 P10   Guide-V  P10  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  P10  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
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                               S U P P O R T   D A T A   L I S T I N G                                          
                                                                                                                
 Point Support  Support Conn.to Comp.Wt  Stiff.     Gap 1   Gap 2  Fric. GapSet Preload Ld.Var Size    Figure   
 Name   Type      ID     /Dir    (lb)               (in)    (in)   Fact. /#hgr   (lbf)                          
 ----- -------- ------- ------- ------- ---------- ------- ------- ----- ------ ------- ------ ---- ------------
 Tag No.: TYPE 4                                Attachment ID: <None>                                           
 Q07   Guide-V  Q07  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q07  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 4                                Attachment ID: <None>                                           
 Q36   Guide-V  Q36  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q36  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 4                                Attachment ID: <None>                                           
 Q16   Guide-V  Q16  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q16  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 2                                Attachment ID: <None>                                           
 Q21   Guide-V  Q21  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q21  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 2                                Attachment ID: <None>                                           
 Q22   Guide-V  Q22  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q22  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 2                                Attachment ID: <None>                                           
 Q23   Guide-V  Q23  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q23  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 2                                Attachment ID: <None>                                           
 Q24   Guide-V  Q24  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q24  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 Q25   Guide-V  Q25  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q25  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 Q27   Guide-V  Q27  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q27  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 Q28   Guide-V  Q28  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q28  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 Q30   Guide-V  Q30  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q30  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 Q31   Guide-V  Q31  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q31  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 Q33   Guide-V  Q33  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q33  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
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                               S U P P O R T   D A T A   L I S T I N G                                          
                                                                                                                
 Point Support  Support Conn.to Comp.Wt  Stiff.     Gap 1   Gap 2  Fric. GapSet Preload Ld.Var Size    Figure   
 Name   Type      ID     /Dir    (lb)               (in)    (in)   Fact. /#hgr   (lbf)                          
 ----- -------- ------- ------- ------- ---------- ------- ------- ----- ------ ------- ------ ---- ------------
 Tag No.: TYPE 1                                Attachment ID: <None>                                           
 Q35   Guide-V  Q35  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  Q35  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 5                                Attachment ID: <None>                                           
 U11   Guide-V  U11  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  U11  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 5                                Attachment ID: <None>                                           
 V10   Guide-V  V10  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  V10  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 4                                Attachment ID: <None>                                           
 W20   Guide-V  W20  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  W20  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 4                                Attachment ID: <None>                                           
 W19   Guide-V  W19  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  W19  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 4                                Attachment ID: <None>                                           
 W18   Guide-V  W18  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  W18  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 6                                Attachment ID: <None>                                           
 W17   Guide-V  W17  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  W17  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 Z08   Guide-V  Z08  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                            
       Guide-H  Z08  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
            Gap Dir.: (Gap1_V=-Z, Gap2_V=+Z, Gap1_H=-X, Gap2_H=+X)              
 
 Tag No.: LOADING ARM BRACE SUPPORT             Attachment ID: <None>                                           
 Z06   Shoe     Z06  1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 AA13  Rod Hgr  AA13 1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 AA12  Rod Hgr  AA12 1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 AA14  Guide-V  AA14 1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                            
       Guide-H  AA14 1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                            
            Gap Dir.: (Gap1_V=-Z, Gap2_V=+Z, Gap1_H=-X, Gap2_H=+X)              
 
 Tag No.: LOADING ARM BRACE SUPPORT             Attachment ID: <None>                                           
 AA10  Shoe     AA10 1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 AC06  Rod Hgr  AC06 1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
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                               S U P P O R T   D A T A   L I S T I N G                                          
                                                                                                                
 Point Support  Support Conn.to Comp.Wt  Stiff.     Gap 1   Gap 2  Fric. GapSet Preload Ld.Var Size    Figure   
 Name   Type      ID     /Dir    (lb)               (in)    (in)   Fact. /#hgr   (lbf)                          
 ----- -------- ------- ------- ------- ---------- ------- ------- ----- ------ ------- ------ ---- ------------
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 AC05  Rod Hgr  AC05 1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 AD02  Guide-V  AD02 1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  AD02 1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 AD26  Guide-V  AD26 1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  AD26 1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 AD27  Guide-V  AD27 1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  AD27 1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 AD28  Guide-V  AD28 1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  AD28 1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 AD11  Guide-V  AD11 1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  AD11 1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 AD29  Guide-V  AD29 1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  AD29 1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 AD30  Guide-V  AD30 1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  AD30 1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 AD25  Guide-V  AD25 1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  AD25 1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 AD24  Guide-V  AD24 1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  AD24 1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 AE02  Rod Hgr  AE02 1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 AE12  Rod Hgr  AE12 1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: LOADING ARM SUPPORT                   Attachment ID: <None>                                           
 AE13  Guide-V  AE13 1  Ground    0.000 Rigid        0.000   0.000  0.78        
       Guide-H  AE13 1  Ground    0.000 Rigid        0.000   0.000  0.78        
 
 Tag No.: LOADING ARM SUPPORT                   Attachment ID: <None>                                           
 AE13  Linestop AE13 2  Ground    0.000 Rigid        0.000   0.000              
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                               S U P P O R T   D A T A   L I S T I N G                                          
                                                                                                                
 Point Support  Support Conn.to Comp.Wt  Stiff.     Gap 1   Gap 2  Fric. GapSet Preload Ld.Var Size    Figure   
 Name   Type      ID     /Dir    (lb)               (in)    (in)   Fact. /#hgr   (lbf)                          
 ----- -------- ------- ------- ------- ---------- ------- ------- ----- ------ ------- ------ ---- ------------
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 AG05  Rod Hgr  AG05 1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 AH09  Rod Hgr  AH09 1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 AH10  Rod Hgr  AH10 1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: PLATFORM SUPPORT                      Attachment ID: <None>                                           
 AJ10  Rod Hgr  AJ10 1  Ground    0.000 Rigid        0.000 100.000  0.00  Weightless                            
 
 Tag No.: LOADING ARM SUPPORT                   Attachment ID: <None>                                           
 AJ11  Guide-V  AJ11 1  Ground    0.000 Rigid        0.000   0.000  0.78        
       Guide-H  AJ11 1  Ground    0.000 Rigid        0.000   0.000  0.78        
 
 Tag No.: LOADING ARM SUPPORT                   Attachment ID: <None>                                           
 AJ11  Linestop AJ11 2  Ground    0.000 Rigid        0.000   0.000              
 
 Tag No.: TYPE 3                                Attachment ID: <None>                                           
 AK02  Guide-V  AK02 1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  AK02 1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 5                                Attachment ID: <None>                                           
 AN10  Guide-V  AN10 1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  AN10 1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 5                                Attachment ID: <None>                                           
 AO11  Guide-V  AO11 1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  AO11 1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 Tag No.: TYPE 8                                Attachment ID: <None>                                           
 AP03  Guide-V  AP03 1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                            
       Guide-H  AP03 1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                            
 
 
 Spring Manufacturer: Anvil/Grinnell                                            
 NOTE 1: No soil supports present in the system.                                
 Gap 1 : V-stop,Guide-V=down, Linestop,Incline,Tie/link=backward, Guide-H=Left  
 Gap 2 : V-stop,Guide-V=Up  , Linestop,Incline,Tie/link=forward , Guide-H=Right 
 Stiffness units for rotation support: ft-lb/deg, all others: lb/in             
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                    V A L V E   D A T A   L I S T I N G                                                         
                              Valve   Actuator       Actuator                            Size  Type             
 Point          Dnom  Length  Weight  Weight    DX      DY      DZ          Joint        /Avg. /Max.            
 Name   Type    (in)   (ft)   (lb)    (lb)     (ft)    (ft)    (ft)    SAF  Type    SIF  (in)  (in)             
 ----- -------- ---- -------- ------  ------  ------- ------- ------- ----- ------- ---- ----- -----            
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 A07   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 B07   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 B14   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 C01   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : CRANE CHECK VALVE                                                    
 C04   CATALOG 3.000     0.79     59       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : CRANE CHECK VALVE                                                    
 D02   CATALOG 3.000     0.79     59       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 D03   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 E01   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : PRV ANDERSON-GREENWOOD                                               
 F01   CATALOG 3.000     0.37     20       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : PRV ANDERSON-GREENWOOD                                               
 F04   CATALOG 3.000     1.01     20       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : PRV ANDERSON-GREENWOOD                                               
 G01   CATALOG 3.000     0.33     11       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 H01   CATALOG 2.000     0.58     21                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 I01   CATALOG 1.000     0.42     10                                   2.00 BW      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 J02   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : CRANE CHECK VALVE                                                    
 J06   CATALOG 3.000     0.79     59       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 J07   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : IN-LINE PULSE DAMPENER                                               
 J13   CATALOG 2.000     3.47    176       0     0.00    0.00    0.00  2.00 WN      1.00                        
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                    V A L V E   D A T A   L I S T I N G                                                         
                              Valve   Actuator       Actuator                            Size  Type             
 Point          Dnom  Length  Weight  Weight    DX      DY      DZ          Joint        /Avg. /Max.            
 Name   Type    (in)   (ft)   (lb)    (lb)     (ft)    (ft)    (ft)    SAF  Type    SIF  (in)  (in)             
 ----- -------- ---- -------- ------  ------  ------- ------- ------- ----- ------- ---- ----- -----            
 Tag No. : PRV ANDERSON-GREENWOOD                                               
 K08   CATALOG 2.000     0.22      8       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : PRV ANDERSON-GREENWOOD                                               
 K06   CATALOG 2.000     0.25      8       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : INLET PULSE ACCUMULATOR                                              
 M00   CATALOG 2.000     0.88     38       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 M04   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 N03   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : CRANE CHECK VALVE                                                    
 N04   CATALOG 3.000     0.79     59       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 P01   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : CRANE CHECK VALVE                                                    
 P03   CATALOG 3.000     0.79     59       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : CRANE CHECK VALVE                                                    
 P04   CATALOG 3.000     0.79     59       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 P06   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 Q04   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 Q17   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 S05   CATALOG 3.000     0.67     45       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : CRANE CHECK VALVE                                                    
 U02   CATALOG 3.000     0.79     59       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 U03   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : ARV                                                                  
 V05   CATALOG 1.000     1.25     28       0     0.00    0.00    0.00  2.00 TJ      2.30                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 V07   CATALOG 1.000     0.42     10                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
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                    V A L V E   D A T A   L I S T I N G                                                         
                              Valve   Actuator       Actuator                            Size  Type             
 Point          Dnom  Length  Weight  Weight    DX      DY      DZ          Joint        /Avg. /Max.            
 Name   Type    (in)   (ft)   (lb)    (lb)     (ft)    (ft)    (ft)    SAF  Type    SIF  (in)  (in)             
 ----- -------- ---- -------- ------  ------  ------- ------- ------- ----- ------- ---- ----- -----            
 W03   CATALOG 2.000     0.58     21                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 Y01   CATALOG 2.000     0.58     21                                   2.00 WN      1.00                        
 
 Tag No. : ARV                                                                  
 Y02   CATALOG 2.000     1.25     28       0     0.00    0.00    0.00  2.00 TJ      2.30                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 Z01   CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AA05  CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AB01  CATALOG 2.000     0.58     21                                   2.00 WN      1.00                        
 
 Tag No. : ARV                                                                  
 AB02  CATALOG 2.000     1.25     28       0     0.00    0.00    0.00  2.00 TJ      2.30                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AD00  CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : CRANE CHECK VALVE                                                    
 AD16  CATALOG 3.000     0.79     59       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AD22  CATALOG 2.000     0.58     21                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AE05  CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AF01  CATALOG 2.000     0.58     21                                   2.00 WN      1.00                        
 
 Tag No. : ARV                                                                  
 AF02  CATALOG 2.000     1.25     28       0     0.00    0.00    0.00  2.00 TJ      2.30                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AI01  CATALOG 2.000     0.58     21                                   2.00 WN      1.00                        
 
 Tag No. : ARV                                                                  
 AI02  CATALOG 2.000     1.25     28       0     0.00    0.00    0.00  2.00 TJ      2.30                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AJ03  CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AK03  CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AL02  CATALOG 2.000     0.58     21                                   2.00 WN      1.00                        
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                    V A L V E   D A T A   L I S T I N G                                                         
                              Valve   Actuator       Actuator                            Size  Type             
 Point          Dnom  Length  Weight  Weight    DX      DY      DZ          Joint        /Avg. /Max.            
 Name   Type    (in)   (ft)   (lb)    (lb)     (ft)    (ft)    (ft)    SAF  Type    SIF  (in)  (in)             
 ----- -------- ---- -------- ------  ------  ------- ------- ------- ----- ------- ---- ----- -----            
 Tag No. : FLOWTEK BALL VALVE                                                   
 AM03  CATALOG 2.000     0.58     21                                   2.00 WN      1.00                        
 
 Tag No. : ARV                                                                  
 AN05  CATALOG 1.000     1.25     28       0     0.00    0.00    0.00  2.00 TJ      2.30                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AN07  CATALOG 1.000     0.42     10                                   2.00 TJ      2.30                        
 
 Tag No. : CRANE CHECK VALVE                                                    
 AO02  CATALOG 3.000     0.79     59       0     0.00    0.00    0.00  2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AO03  CATALOG 3.000     0.67     45                                   2.00 WN      1.00                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AQ01  CATALOG 1.000     0.42     10                                   2.00 TJ      2.30                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AR01  CATALOG 1.000     0.42     10                                   2.00 TJ      2.30                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AS01  CATALOG 1.000     0.42     10                                   2.00 TJ      2.30                        
 
 Tag No. : FLOWTEK BALL VALVE                                                   
 AT01  CATALOG 1.000     0.42     10                                   2.00 TJ      2.30                        
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                   C A T A L O G   V A L V E   D A T A   L I S T I N G                                          
 Point Name  : A07                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : B07                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : B14                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : C01                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : C04                                                              
 Manufacturer: Crane                                                            
 Standard    :                                                                  
 Sub Category: Check Valve                                                      
 Type        : Cast Steel Tilting Disc Check Valve 123                          
 Main End    : FL                                                               
 Rating      : 150LB                                                            
                                                                                
 Point Name  : D02                                                              
 Manufacturer: Crane                                                            
 Standard    :                                                                  
 Sub Category: Check Valve                                                      
 Type        : Cast Steel Tilting Disc Check Valve 123                          
 Main End    : FL                                                               
 Rating      : 150LB                                                            
                                                                                
 Point Name  : D03                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
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 Point Name  : E01                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : F01                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : F04                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : G01                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : H01                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : I01                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : BW                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : J02                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
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                   C A T A L O G   V A L V E   D A T A   L I S T I N G                                          
 Point Name  : J06                                                              
 Manufacturer: Crane                                                            
 Standard    :                                                                  
 Sub Category: Check Valve                                                      
 Type        : Cast Steel Tilting Disc Check Valve 123                          
 Main End    : FL                                                               
 Rating      : 150LB                                                            
                                                                                
 Point Name  : J07                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : J13                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : K08                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : K06                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : M00                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : M04                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
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 Point Name  : N03                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : N04                                                              
 Manufacturer: Crane                                                            
 Standard    :                                                                  
 Sub Category: Check Valve                                                      
 Type        : Cast Steel Tilting Disc Check Valve 123                          
 Main End    : FL                                                               
 Rating      : 150LB                                                            
                                                                                
 Point Name  : P01                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : P03                                                              
 Manufacturer: Crane                                                            
 Standard    :                                                                  
 Sub Category: Check Valve                                                      
 Type        : Cast Steel Tilting Disc Check Valve 123                          
 Main End    : FL                                                               
 Rating      : 150LB                                                            
                                                                                
 Point Name  : P04                                                              
 Manufacturer: Crane                                                            
 Standard    :                                                                  
 Sub Category: Check Valve                                                      
 Type        : Cast Steel Tilting Disc Check Valve 123                          
 Main End    : FL                                                               
 Rating      : 150LB                                                            
                                                                                
 Point Name  : P06                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : Q04                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
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                   C A T A L O G   V A L V E   D A T A   L I S T I N G                                          
 Point Name  : Q17                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : S05                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : U02                                                              
 Manufacturer: Crane                                                            
 Standard    :                                                                  
 Sub Category: Check Valve                                                      
 Type        : Cast Steel Tilting Disc Check Valve 123                          
 Main End    : FL                                                               
 Rating      : 150LB                                                            
                                                                                
 Point Name  : U03                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : V05                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : V07                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : W03                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
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 Point Name  : Y01                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : Y02                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : Z01                                                              
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AA05                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AB01                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AB02                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AD00                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
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 Point Name  : AD16                                                             
 Manufacturer: Crane                                                            
 Standard    :                                                                  
 Sub Category: Check Valve                                                      
 Type        : Cast Steel Tilting Disc Check Valve 123                          
 Main End    : FL                                                               
 Rating      : 150LB                                                            
                                                                                
 Point Name  : AD22                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AE05                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AF01                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AF02                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AI01                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AI02                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
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 Point Name  : AJ03                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AK03                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AL02                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AM03                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AN05                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AN07                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AO02                                                             
 Manufacturer: Crane                                                            
 Standard    :                                                                  
 Sub Category: Check Valve                                                      
 Type        : Cast Steel Tilting Disc Check Valve 123                          
 Main End    : FL                                                               
 Rating      : 150LB                                                            
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 Point Name  : AO03                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Ball Valves                                                      
 Type        : Ball Valve Side Entry                                            
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AQ01                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AR01                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AS01                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
                                                                                
 Point Name  : AT01                                                             
 Manufacturer: AutoPIPE Generic                                                 
 Standard    : ANSI/ASME                                                        
 Sub Category: Gate Valves                                                      
 Type        : Gate Valves                                                      
 Main End    : FL                                                               
 Rating      : 150                                                              
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          L O A D    C A S E    D E S C R I P T I O N                                                           
                                                                                                                
  Load Case   Load Case Name    Description                                                                     
  ---------   --------------    --------------------------------------------------------------------------------
  GR          Gravity           Gravity Case                                                                    
  T1          Thermal 1         -25 deg F, 61 deg F                                                             
  E1          Earth 1           X = 0.149, Y = 0.119, Z = 0.149                                                 
  E2          Earth 2                                                                                           
  E3          Earth 3                                                                                           
  E4          Earth 4                                                                                           
  E5          Earth 5                                                                                           
  E6          Earth 6                                                                                           
  E7          Earth 7                                                                                           
  E8          Earth 8                                                                                           
  P1          Press 1           150 psi                                                                         
  SN          Snow              Weight / Length  0.000 lb/in                                                    
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          ************************************************************
          **                                                        **
          **              AUTOPIPE SYSTEM INFORMATION               **
          **                                                        **
          ************************************************************
 
 
 
          SYSTEM NAME : ETF Facility Low Temp                           
 
 
          PROJECT ID  : WRPS-310                                
                                                                
 
 
          PREPARED BY  : ______________________________
                         T. BACHART              
 
          CHECKED BY   : ______________________________
                                                 
 
          1ST APPROVER : ______________________________
                                                 
 
          2ND APPROVER : ______________________________
                                                 
 
 
          PIPING CODE            : ASME B31.3              
 
          YEAR                   : 2016                            
 
          VERTICAL AXIS          : Y
 
          AMBIENT TEMPERATURE    :   80.0 deg F    
 
          COMPONENT LIBRARY      : AUTOPIPE
 
          MATERIAL LIBRARY       : B313-16 
 
          MODEL REVISION NUMBER  :     1
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 
 A00     Anchor    Tag No.: PS-1                                  Connected to: Ground                          
         Gravity{1}                    0   -144      3    144     -75      -9    -191     206                   
         Thermal 1{1}                123    182    -12    220     -46     -19      69      85                   
         Static Seismic 1{1}          62     57     51     98     123     -84       1     149                   
         Static Seismic 2{1}          62     58     -7     86      71     -11       2      72                   
         Static Seismic 3{1}         -29     10     55     63     138     -65      27     155                   
         Static Seismic 4{1}         -28     11     -9     32      62      17      29      71                   
         Static Seismic 5{1}          61     21     55     85     119     -94     -45     158                   
         Static Seismic 6{1}          62     23     -6     66      53     -16     -44      71                   
         Static Seismic 7{1}         -30    -26     59     71     134     -75     -18     154                   
         Static Seismic 8{1}         -29    -24     -8     38      45      12     -17      49                   
         Pressure 1{1}                 3      3      1      5       2       0      -3       4                   
         GT1{1}                      123     38    -10    129    -121     -28    -123     174                   
         GT1P1{1}                    127     41     -9    133    -119     -28    -126     175                   
         GT1P1E1{1}                  188     97     42    216       4    -113    -125     168                   
         GT1P1E2{1}                  189     99    -16    214     -48     -40    -124     139                   
         GT1P1E3{1}                   98     50     46    119      20     -93     -98     137                   
         GT1P1E4{1}                   98     52    -18    113     -56     -11     -97     113                   
         GT1P1E5{1}                  187     62     46    203       0    -123    -170     210                   
         GT1P1E6{1}                  188     64    -15    199     -66     -45    -169     187                   
         GT1P1E7{1}                   97     15     50    110      15    -103    -144     178                   
         GT1P1E8{1}                   98     17    -17    101     -74     -16    -142     161                   
 
 A06     Guide     Tag No.: TYPE 1  [ID: A06  1]                                
         Gravity{1}                    0   -234     -4    234       0       0       0       0                   
         Thermal 1{1}                340   -204     69    402       0       0       0       0                   
         Static Seismic 1{1}        -338    -13      8    339       0       0       0       0                   
         Static Seismic 2{1}        -338    -15    -63    345       0       0       0       0                   
         Static Seismic 3{1}        -338     38     -1    341       0       0       0       0                   
         Static Seismic 4{1}        -338     35    -63    346       0       0       0       0                   
         Static Seismic 5{1}        -338    -67      3    345       0       0       0       0                   
         Static Seismic 6{1}        -338    -70    -63    351       0       0       0       0                   
         Static Seismic 7{1}        -338    -17     -7    339       0       0       0       0                   
         Static Seismic 8{1}        -338    -20    -63    345       0       0       0       0                   
         Pressure 1{1}                -2     -3     -2      4       0       0       0       0                   
         GT1{1}                      340   -438     65    559       0       0       0       0                   
         GT1P1{1}                    338   -441     63    560       0       0       0       0                   
         GT1P1E1{1}                    0   -454     71    460       0       0       0       0                   
         GT1P1E2{1}                    0   -456      0    456       0       0       0       0                   
         GT1P1E3{1}                    0   -403     62    408       0       0       0       0                   
         GT1P1E4{1}                    0   -406      0    406       0       0       0       0                   
         GT1P1E5{1}                    0   -508     66    513       0       0       0       0                   
         GT1P1E6{1}                    0   -511      0    511       0       0       0       0                   
         GT1P1E7{1}                    0   -458     56    461       0       0       0       0                   
         GT1P1E8{1}                    0   -461      0    461       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 A09     Guide     Tag No.: TYPE 1  [ID: A09  1]                                
         Gravity{1}                    0    -84      0     84       0       0       0       0                   
         Thermal 1{1}               -305     36   -384    492       0       0       0       0                   
         Static Seismic 1{1}         324      8     34    326       0       0       0       0                   
         Static Seismic 2{1}         324     10    -17    325       0       0       0       0                   
         Static Seismic 3{1}         324      3     28    326       0       0       0       0                   
         Static Seismic 4{1}         324      6    -30    326       0       0       0       0                   
         Static Seismic 5{1}         324    -13     37    327       0       0       0       0                   
         Static Seismic 6{1}         324    -10    -20    325       0       0       0       0                   
         Static Seismic 7{1}         324    -18     31    326       0       0       0       0                   
         Static Seismic 8{1}         324    -14    -33    326       0       0       0       0                   
         Pressure 1{1}               -19      0     15     24       0       0       0       0                   
         GT1{1}                     -305    -49   -384    493       0       0       0       0                   
         GT1P1{1}                   -324    -49   -369    494       0       0       0       0                   
         GT1P1E1{1}                    0    -40   -335    337       0       0       0       0                   
         GT1P1E2{1}                    0    -38   -386    388       0       0       0       0                   
         GT1P1E3{1}                    0    -46   -340    343       0       0       0       0                   
         GT1P1E4{1}                    0    -43   -399    401       0       0       0       0                   
         GT1P1E5{1}                    0    -61   -332    338       0       0       0       0                   
         GT1P1E6{1}                    0    -58   -388    393       0       0       0       0                   
         GT1P1E7{1}                    0    -67   -337    344       0       0       0       0                   
         GT1P1E8{1}                    0    -63   -401    406       0       0       0       0                   
 
 A11     Guide     Tag No.: TYPE 1  [ID: A11  1]                                
         Gravity{1}                    0    -88      0     88       0       0       0       0                   
         Thermal 1{1}               -153    -17   -177    234       0       0       0       0                   
         Static Seismic 1{1}          58     12    159    170       0       0       0       0                   
         Static Seismic 2{1}          57     11    159    170       0       0       0       0                   
         Static Seismic 3{1}         -64     14    159    172       0       0       0       0                   
         Static Seismic 4{1}         -64     13    159    172       0       0       0       0                   
         Static Seismic 5{1}          59     -9    159    170       0       0       0       0                   
         Static Seismic 6{1}          58    -10    159    170       0       0       0       0                   
         Static Seismic 7{1}         -63     -6    159    171       0       0       0       0                   
         Static Seismic 8{1}         -63     -8    159    172       0       0       0       0                   
         Pressure 1{1}                19      0     17     26       0       0       0       0                   
         GT1{1}                     -153   -105   -177    256       0       0       0       0                   
         GT1P1{1}                   -133   -105   -159    233       0       0       0       0                   
         GT1P1E1{1}                  -76    -93      0    120       0       0       0       0                   
         GT1P1E2{1}                  -76    -94      0    121       0       0       0       0                   
         GT1P1E3{1}                 -197    -91      0    217       0       0       0       0                   
         GT1P1E4{1}                 -198    -92      0    218       0       0       0       0                   
         GT1P1E5{1}                  -75   -114      0    136       0       0       0       0                   
         GT1P1E6{1}                  -75   -115      0    138       0       0       0       0                   
         GT1P1E7{1}                 -196   -111      0    226       0       0       0       0                   
         GT1P1E8{1}                 -197   -113      0    227       0       0       0       0                   
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ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   3
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 A12     Guide     Tag No.: TYPE 1  [ID: A12  1]                                
         Gravity{1}                    0   -122      0    122       0       0       0       0                   
         Thermal 1{1}                -10      4    -92     93       0       0       0       0                   
         Static Seismic 1{1}          13     16     91     94       0       0       0       0                   
         Static Seismic 2{1}          13     16     91     93       0       0       0       0                   
         Static Seismic 3{1}         -11     16     91     93       0       0       0       0                   
         Static Seismic 4{1}         -12     15     91     93       0       0       0       0                   
         Static Seismic 5{1}          13    -13     91     93       0       0       0       0                   
         Static Seismic 6{1}          13    -13     91     93       0       0       0       0                   
         Static Seismic 7{1}         -11    -13     91     93       0       0       0       0                   
         Static Seismic 8{1}         -13    -14     91     93       0       0       0       0                   
         Pressure 1{1}                -2      0      1      2       0       0       0       0                   
         GT1{1}                      -10   -118    -92    150       0       0       0       0                   
         GT1P1{1}                    -13   -118    -91    150       0       0       0       0                   
         GT1P1E1{1}                    0   -102      0    102       0       0       0       0                   
         GT1P1E2{1}                    0   -102      0    102       0       0       0       0                   
         GT1P1E3{1}                  -24   -102      0    105       0       0       0       0                   
         GT1P1E4{1}                  -25   -103      0    106       0       0       0       0                   
         GT1P1E5{1}                    0   -131      0    131       0       0       0       0                   
         GT1P1E6{1}                    0   -131      0    131       0       0       0       0                   
         GT1P1E7{1}                  -24   -131      0    133       0       0       0       0                   
         GT1P1E8{1}                  -25   -132      0    134       0       0       0       0                   
 
 A13     Guide     Tag No.: TYPE 1  [ID: A13  1]                                
         Gravity{1}                    0   -117      0    117       0       0       0       0                   
         Thermal 1{1}                  3     -1     84     84       0       0       0       0                   
         Static Seismic 1{1}         -20     14    -90     94       0       0       0       0                   
         Static Seismic 2{1}         -16     13    -90     93       0       0       0       0                   
         Static Seismic 3{1}         -22     14    -90     94       0       0       0       0                   
         Static Seismic 4{1}         -18     14    -90     93       0       0       0       0                   
         Static Seismic 5{1}         -20    -14    -90     94       0       0       0       0                   
         Static Seismic 6{1}         -16    -14    -90     93       0       0       0       0                   
         Static Seismic 7{1}         -22    -14    -90     94       0       0       0       0                   
         Static Seismic 8{1}         -18    -14    -90     93       0       0       0       0                   
         Pressure 1{1}                -1      0      7      7       0       0       0       0                   
         GT1{1}                        3   -118     84    145       0       0       0       0                   
         GT1P1{1}                      2   -118     90    149       0       0       0       0                   
         GT1P1E1{1}                  -18   -104      0    106       0       0       0       0                   
         GT1P1E2{1}                  -14   -105      0    106       0       0       0       0                   
         GT1P1E3{1}                  -21   -104      0    106       0       0       0       0                   
         GT1P1E4{1}                  -16   -105      0    106       0       0       0       0                   
         GT1P1E5{1}                  -18   -132      0    134       0       0       0       0                   
         GT1P1E6{1}                  -14   -133      0    134       0       0       0       0                   
         GT1P1E7{1}                  -20   -132      0    134       0       0       0       0                   
         GT1P1E8{1}                  -16   -133      0    134       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 A14     Guide     Tag No.: TYPE 1  [ID: A14  1]                                
         Gravity{1}                    0   -104      0    104       0       0       0       0                   
         Thermal 1{1}                 51      0     62     81       0       0       0       0                   
         Static Seismic 1{1}         120      8    -64    136       0       0       0       0                   
         Static Seismic 2{1}         107     13    -64    125       0       0       0       0                   
         Static Seismic 3{1}         -20      9    -64     68       0       0       0       0                   
         Static Seismic 4{1}         -33     13    -64     73       0       0       0       0                   
         Static Seismic 5{1}         119    -16    -64    136       0       0       0       0                   
         Static Seismic 6{1}         107    -12    -64    125       0       0       0       0                   
         Static Seismic 7{1}         -21    -16    -64     69       0       0       0       0                   
         Static Seismic 8{1}         -33    -12    -64     73       0       0       0       0                   
         Pressure 1{1}                -2      0      2      2       0       0       0       0                   
         GT1{1}                       51   -104     62    131       0       0       0       0                   
         GT1P1{1}                     50   -104     64    132       0       0       0       0                   
         GT1P1E1{1}                  170    -95      0    195       0       0       0       0                   
         GT1P1E2{1}                  156    -91      0    181       0       0       0       0                   
         GT1P1E3{1}                   29    -95      0    100       0       0       0       0                   
         GT1P1E4{1}                   17    -91      0     92       0       0       0       0                   
         GT1P1E5{1}                  168   -120      0    207       0       0       0       0                   
         GT1P1E6{1}                  156   -116      0    195       0       0       0       0                   
         GT1P1E7{1}                   28   -120      0    123       0       0       0       0                   
         GT1P1E8{1}                   17   -116      0    117       0       0       0       0                   
 
 A16     Guide     Tag No.: TYPE 1  [ID: A16  1]                                
         Gravity{1}                    0    -99     -3     99       0       0       0       0                   
         Thermal 1{1}                371      0    465    595       0       0       0       0                   
         Static Seismic 1{1}        -334     16    -29    335       0       0       0       0                   
         Static Seismic 2{1}        -334     11   -215    397       0       0       0       0                   
         Static Seismic 3{1}        -334     16      2    334       0       0       0       0                   
         Static Seismic 4{1}        -334     11   -181    380       0       0       0       0                   
         Static Seismic 5{1}        -334     -8    -30    335       0       0       0       0                   
         Static Seismic 6{1}        -334    -12   -213    396       0       0       0       0                   
         Static Seismic 7{1}        -334     -8      0    334       0       0       0       0                   
         Static Seismic 8{1}        -334    -12   -179    379       0       0       0       0                   
         Pressure 1{1}               -37      0    -43     57       0       0       0       0                   
         GT1{1}                      371    -99    462    601       0       0       0       0                   
         GT1P1{1}                    334    -99    419    545       0       0       0       0                   
         GT1P1E1{1}                    0    -83    390    399       0       0       0       0                   
         GT1P1E2{1}                    0    -88    204    222       0       0       0       0                   
         GT1P1E3{1}                    0    -83    421    429       0       0       0       0                   
         GT1P1E4{1}                    0    -88    238    253       0       0       0       0                   
         GT1P1E5{1}                    0   -107    389    403       0       0       0       0                   
         GT1P1E6{1}                    0   -111    206    234       0       0       0       0                   
         GT1P1E7{1}                    0   -107    419    433       0       0       0       0                   
         GT1P1E8{1}                    0   -111    240    264       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 A17     Guide     Tag No.: TYPE 2  [ID: A17  1]                                
         Gravity{1}                    0   -140      0    140       0       0       0       0                   
         Thermal 1{1}                  7     -1    -16     17       0       0       0       0                   
         Static Seismic 1{1}         -40     16     47     64       0       0       0       0                   
         Static Seismic 2{1}         -40     17     13     46       0       0       0       0                   
         Static Seismic 3{1}         -40     16     20     48       0       0       0       0                   
         Static Seismic 4{1}         -40     17    -10     45       0       0       0       0                   
         Static Seismic 5{1}         -40    -17     47     64       0       0       0       0                   
         Static Seismic 6{1}         -40    -16     13     45       0       0       0       0                   
         Static Seismic 7{1}         -40    -17     20     48       0       0       0       0                   
         Static Seismic 8{1}         -40    -16    -11     45       0       0       0       0                   
         Pressure 1{1}                33      0      3     33       0       0       0       0                   
         GT1{1}                        7   -141    -16    142       0       0       0       0                   
         GT1P1{1}                     40   -141    -13    148       0       0       0       0                   
         GT1P1E1{1}                    0   -125     34    130       0       0       0       0                   
         GT1P1E2{1}                    0   -124      0    124       0       0       0       0                   
         GT1P1E3{1}                    0   -125      8    126       0       0       0       0                   
         GT1P1E4{1}                    0   -124    -23    127       0       0       0       0                   
         GT1P1E5{1}                    0   -158     34    162       0       0       0       0                   
         GT1P1E6{1}                    0   -157      0    157       0       0       0       0                   
         GT1P1E7{1}                    0   -159      8    159       0       0       0       0                   
         GT1P1E8{1}                    0   -158    -23    160       0       0       0       0                   
 
 B01     Guide     Tag No.: TYPE 2  [ID: B01  1]                                
         Gravity{1}                    0   -100      0    100       0       0       0       0                   
         Thermal 1{1}                -74      5      0     74       0       0       0       0                   
         Static Seismic 1{1}          74     10     12     76       0       0       0       0                   
         Static Seismic 2{1}          74      9    -27     80       0       0       0       0                   
         Static Seismic 3{1}          74     13     19     78       0       0       0       0                   
         Static Seismic 4{1}          74     11    -23     78       0       0       0       0                   
         Static Seismic 5{1}          74    -13     12     76       0       0       0       0                   
         Static Seismic 6{1}          74    -15    -27     81       0       0       0       0                   
         Static Seismic 7{1}          74    -11     19     77       0       0       0       0                   
         Static Seismic 8{1}          74    -13    -22     79       0       0       0       0                   
         Pressure 1{1}                 0      0     -1      1       0       0       0       0                   
         GT1{1}                      -74    -95      0    121       0       0       0       0                   
         GT1P1{1}                    -74    -95     -1    121       0       0       0       0                   
         GT1P1E1{1}                    0    -85     11     85       0       0       0       0                   
         GT1P1E2{1}                    0    -87    -28     91       0       0       0       0                   
         GT1P1E3{1}                    0    -83     18     85       0       0       0       0                   
         GT1P1E4{1}                    0    -84    -24     88       0       0       0       0                   
         GT1P1E5{1}                    0   -109     11    109       0       0       0       0                   
         GT1P1E6{1}                    0   -110    -28    114       0       0       0       0                   
         GT1P1E7{1}                    0   -106     18    108       0       0       0       0                   
         GT1P1E8{1}                    0   -108    -23    111       0       0       0       0                   
 

Page 73

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 76 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   6
----------------------------------------------------------------------------------------------------------------

                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 B02     Guide     Tag No.: TYPE 2  [ID: B02  1]                                
         Gravity{1}                    0   -113      0    113       0       0       0       0                   
         Thermal 1{1}               -104    -20      3    106       0       0       0       0                   
         Static Seismic 1{1}         103     20     -3    105       0       0       0       0                   
         Static Seismic 2{1}         103     26    -15    108       0       0       0       0                   
         Static Seismic 3{1}         103     12     -3    104       0       0       0       0                   
         Static Seismic 4{1}         103     18    -15    106       0       0       0       0                   
         Static Seismic 5{1}         103     -7     -3    104       0       0       0       0                   
         Static Seismic 6{1}         103     -1    -17    105       0       0       0       0                   
         Static Seismic 7{1}         103    -15     -3    105       0       0       0       0                   
         Static Seismic 8{1}         103     -9    -16    105       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                     -104   -133      3    169       0       0       0       0                   
         GT1P1{1}                   -103   -133      3    168       0       0       0       0                   
         GT1P1E1{1}                    0   -113      0    113       0       0       0       0                   
         GT1P1E2{1}                    0   -106    -13    107       0       0       0       0                   
         GT1P1E3{1}                    0   -121      0    121       0       0       0       0                   
         GT1P1E4{1}                    0   -115    -12    115       0       0       0       0                   
         GT1P1E5{1}                    0   -140      0    140       0       0       0       0                   
         GT1P1E6{1}                    0   -133    -14    134       0       0       0       0                   
         GT1P1E7{1}                    0   -148      0    148       0       0       0       0                   
         GT1P1E8{1}                    0   -142    -13    142       0       0       0       0                   
 
 B03     Guide     Tag No.: TYPE 2  [ID: B03  1]                                
         Gravity{1}                    0    -94      0     94       0       0       0       0                   
         Thermal 1{1}                -52    152     17    161       0       0       0       0                   
         Static Seismic 1{1}          50   -100     95    147       0       0       0       0                   
         Static Seismic 2{1}          50   -119    -50    139       0       0       0       0                   
         Static Seismic 3{1}          50    -14    104    116       0       0       0       0                   
         Static Seismic 4{1}          50    -32    -42     72       0       0       0       0                   
         Static Seismic 5{1}          50   -123     96    164       0       0       0       0                   
         Static Seismic 6{1}          50   -142    -47    158       0       0       0       0                   
         Static Seismic 7{1}          50    -37    105    122       0       0       0       0                   
         Static Seismic 8{1}          50    -54    -38     83       0       0       0       0                   
         Pressure 1{1}                 2     -3      0      3       0       0       0       0                   
         GT1{1}                      -52     58     17     79       0       0       0       0                   
         GT1P1{1}                    -50     55     17     76       0       0       0       0                   
         GT1P1E1{1}                    0    -45    113    121       0       0       0       0                   
         GT1P1E2{1}                    0    -64    -33     72       0       0       0       0                   
         GT1P1E3{1}                    0     41    121    128       0       0       0       0                   
         GT1P1E4{1}                    0     23    -25     34       0       0       0       0                   
         GT1P1E5{1}                    0    -68    113    132       0       0       0       0                   
         GT1P1E6{1}                    0    -87    -30     92       0       0       0       0                   
         GT1P1E7{1}                    0     18    122    123       0       0       0       0                   
         GT1P1E8{1}                    0      1    -21     21       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 B06     Guide     Tag No.: TYPE 4  [ID: B06  1]                                
         Gravity{1}                    0   -129      0    129       0       0       0       0                   
         Thermal 1{1}               -224   -170    323    428       0       0       0       0                   
         Static Seismic 1{1}         253    176   -323    447       0       0       0       0                   
         Static Seismic 2{1}         243    147   -323    430       0       0       0       0                   
         Static Seismic 3{1}          61     83   -323    339       0       0       0       0                   
         Static Seismic 4{1}          50     52   -323    331       0       0       0       0                   
         Static Seismic 5{1}         256    146   -323    437       0       0       0       0                   
         Static Seismic 6{1}         242    117   -323    420       0       0       0       0                   
         Static Seismic 7{1}          63     53   -323    334       0       0       0       0                   
         Static Seismic 8{1}          53     23   -323    328       0       0       0       0                   
         Pressure 1{1}                 5      4      1      6       0       0       0       0                   
         GT1{1}                     -224   -299    323    494       0       0       0       0                   
         GT1P1{1}                   -219   -296    323    490       0       0       0       0                   
         GT1P1E1{1}                   34   -119      0    124       0       0       0       0                   
         GT1P1E2{1}                   23   -149      0    151       0       0       0       0                   
         GT1P1E3{1}                 -158   -213      0    265       0       0       0       0                   
         GT1P1E4{1}                 -169   -244      0    296       0       0       0       0                   
         GT1P1E5{1}                   37   -150      0    154       0       0       0       0                   
         GT1P1E6{1}                   23   -179      0    180       0       0       0       0                   
         GT1P1E7{1}                 -156   -243      0    289       0       0       0       0                   
         GT1P1E8{1}                 -167   -273      0    320       0       0       0       0                   
 
 B09     Guide     Tag No.: TYPE 4  [ID: B09  1]                                
         Gravity{1}                   -2   -241      0    241       0       0       0       0                   
         Thermal 1{1}                -11     81   -145    166       0       0       0       0                   
         Static Seismic 1{1}          19    -56    149    160       0       0       0       0                   
         Static Seismic 2{1}           0     37    149    153       0       0       0       0                   
         Static Seismic 3{1}         -94    -39    149    181       0       0       0       0                   
         Static Seismic 4{1}        -100     56    149    188       0       0       0       0                   
         Static Seismic 5{1}           0   -110    149    185       0       0       0       0                   
         Static Seismic 6{1}          13    -24    149    151       0       0       0       0                   
         Static Seismic 7{1}        -100    -93    149    202       0       0       0       0                   
         Static Seismic 8{1}        -107     -3    149    183       0       0       0       0                   
         Pressure 1{1}                 0     -2     -4      5       0       0       0       0                   
         GT1{1}                      -13   -160   -145    216       0       0       0       0                   
         GT1P1{1}                    -13   -162   -149    221       0       0       0       0                   
         GT1P1E1{1}                    6   -219      0    219       0       0       0       0                   
         GT1P1E2{1}                  -12   -125      0    126       0       0       0       0                   
         GT1P1E3{1}                 -107   -201      0    228       0       0       0       0                   
         GT1P1E4{1}                 -112   -106      0    155       0       0       0       0                   
         GT1P1E5{1}                  -12   -272      0    273       0       0       0       0                   
         GT1P1E6{1}                    0   -186      0    186       0       0       0       0                   
         GT1P1E7{1}                 -112   -255      0    279       0       0       0       0                   
         GT1P1E8{1}                 -119   -166      0    204       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 B12     Guide     Tag No.: TYPE 4  [ID: B12  1]                                
         Gravity{1}                    0   -253      0    253       0       0       0       0                   
         Thermal 1{1}                -58    113   -133    184       0       0       0       0                   
         Static Seismic 1{1}          57     54    132    154       0       0       0       0                   
         Static Seismic 2{1}          57     42    132    150       0       0       0       0                   
         Static Seismic 3{1}         -61     66    132    160       0       0       0       0                   
         Static Seismic 4{1}         -45     33    132    144       0       0       0       0                   
         Static Seismic 5{1}          55     -3    132    144       0       0       0       0                   
         Static Seismic 6{1}          57    -17    132    145       0       0       0       0                   
         Static Seismic 7{1}         -64     12    132    147       0       0       0       0                   
         Static Seismic 8{1}         -47    -20    132    142       0       0       0       0                   
         Pressure 1{1}                 1     -2      1      2       0       0       0       0                   
         GT1{1}                      -58   -140   -133    202       0       0       0       0                   
         GT1P1{1}                    -57   -142   -132    203       0       0       0       0                   
         GT1P1E1{1}                    0    -89      0     89       0       0       0       0                   
         GT1P1E2{1}                    0   -101      0    101       0       0       0       0                   
         GT1P1E3{1}                 -118    -76      0    140       0       0       0       0                   
         GT1P1E4{1}                 -102   -109      0    149       0       0       0       0                   
         GT1P1E5{1}                   -2   -145      0    145       0       0       0       0                   
         GT1P1E6{1}                    0   -160      0    160       0       0       0       0                   
         GT1P1E7{1}                 -121   -131      0    178       0       0       0       0                   
         GT1P1E8{1}                 -104   -163      0    193       0       0       0       0                   
 
 B20     Anchor    Tag No.: 59A-FL-001 OUTLET                     Connected to: Ground                          
         Gravity{1}                  -10    -72     -4     73     -28      25     -24      44                   
         Thermal 1{1}                 51    -97    -19    111      40      -3     107     114                   
         Static Seismic 1{1}          -3     36     55     66    -192     -79     -36     211                   
         Static Seismic 2{1}          24     -7    -35     43     132      -7      44     139                   
         Static Seismic 3{1}         -23     16     54     61    -213     -36     -50     221                   
         Static Seismic 4{1}          -6    -12    -36     39     123      37      -4     129                   
         Static Seismic 5{1}          -5     17     53     56    -199     -74     -38     215                   
         Static Seismic 6{1}          21    -25    -36     49     123      -2      39     129                   
         Static Seismic 7{1}         -23     -6     53     58    -220     -32     -48     227                   
         Static Seismic 8{1}          -7    -33    -37     50     112      41      -4     120                   
         Pressure 1{1}                -1      2      1      3      -3       0      -3       4                   
         GT1{1}                       40   -168    -24    175      13      22      83      86                   
         GT1P1{1}                     39   -166    -23    172      10      22      80      83                   
         GT1P1E1{1}                   36   -130     32    138    -182     -57      44     196                   
         GT1P1E2{1}                   63   -174    -58    194     142      14     124     189                   
         GT1P1E3{1}                   16   -151     31    155    -203     -15      30     205                   
         GT1P1E4{1}                   33   -179    -59    191     133      59      76     164                   
         GT1P1E5{1}                   34   -150     30    156    -189     -52      42     200                   
         GT1P1E6{1}                   60   -191    -59    209     133      19     119     179                   
         GT1P1E7{1}                   16   -172     30    175    -210     -10      32     212                   
         GT1P1E8{1}                   32   -200    -60    211     122      62      76     157                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 C17     Shoe      Tag No.: TYPE 7  [ID: C17  1]                                
         Gravity{1}                    0   -143      0    143       0       0       0       0                   
         Thermal 1{1}                  0     50      0     50       0       0       0       0                   
         Static Seismic 1{1}           0    -74      0     74       0       0       0       0                   
         Static Seismic 2{1}           0     95      0     95       0       0       0       0                   
         Static Seismic 3{1}           0    -45      0     45       0       0       0       0                   
         Static Seismic 4{1}           0     95      0     95       0       0       0       0                   
         Static Seismic 5{1}           0   -121      0    121       0       0       0       0                   
         Static Seismic 6{1}           0     91      0     91       0       0       0       0                   
         Static Seismic 7{1}           0    -92      0     92       0       0       0       0                   
         Static Seismic 8{1}           0     93      0     93       0       0       0       0                   
         Pressure 1{1}                 0     -2      0      2       0       0       0       0                   
         GT1{1}                        0    -93      0     93       0       0       0       0                   
         GT1P1{1}                      0    -95      0     95       0       0       0       0                   
         GT1P1E1{1}                    0   -169      0    169       0       0       0       0                   
         GT1P1E2{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E3{1}                    0   -140      0    140       0       0       0       0                   
         GT1P1E4{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E5{1}                    0   -216      0    216       0       0       0       0                   
         GT1P1E6{1}                    0     -4      0      4       0       0       0       0                   
         GT1P1E7{1}                    0   -187      0    187       0       0       0       0                   
         GT1P1E8{1}                    0     -2      0      2       0       0       0       0                   
 
 C09     Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: C09  1]                      
         Gravity{1}                    0    -85      0     85       0       0       0       0                   
         Thermal 1{1}                  0    -79      0     79       0       0       0       0                   
         Static Seismic 1{1}           0     38      0     38       0       0       0       0                   
         Static Seismic 2{1}           0     21      0     21       0       0       0       0                   
         Static Seismic 3{1}           0     48      0     48       0       0       0       0                   
         Static Seismic 4{1}           0     18      0     18       0       0       0       0                   
         Static Seismic 5{1}           0     12      0     12       0       0       0       0                   
         Static Seismic 6{1}           0      1      0      1       0       0       0       0                   
         Static Seismic 7{1}           0     22      0     22       0       0       0       0                   
         Static Seismic 8{1}           0     -2      0      2       0       0       0       0                   
         Pressure 1{1}                 0      1      0      1       0       0       0       0                   
         GT1{1}                        0   -164      0    164       0       0       0       0                   
         GT1P1{1}                      0   -162      0    162       0       0       0       0                   
         GT1P1E1{1}                    0   -124      0    124       0       0       0       0                   
         GT1P1E2{1}                    0   -141      0    141       0       0       0       0                   
         GT1P1E3{1}                    0   -114      0    114       0       0       0       0                   
         GT1P1E4{1}                    0   -145      0    145       0       0       0       0                   
         GT1P1E5{1}                    0   -151      0    151       0       0       0       0                   
         GT1P1E6{1}                    0   -161      0    161       0       0       0       0                   
         GT1P1E7{1}                    0   -140      0    140       0       0       0       0                   
         GT1P1E8{1}                    0   -165      0    165       0       0       0       0                   
 

Page 77

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 80 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  10
----------------------------------------------------------------------------------------------------------------

                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 C16     Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: C16  1]                      
         Gravity{1}                    0   -152      0    152       0       0       0       0                   
         Thermal 1{1}                  0     39      0     39       0       0       0       0                   
         Static Seismic 1{1}           0     -9      0      9       0       0       0       0                   
         Static Seismic 2{1}           0     33      0     33       0       0       0       0                   
         Static Seismic 3{1}           0     -6      0      6       0       0       0       0                   
         Static Seismic 4{1}           0     37      0     37       0       0       0       0                   
         Static Seismic 5{1}           0    -44      0     44       0       0       0       0                   
         Static Seismic 6{1}           0     -2      0      2       0       0       0       0                   
         Static Seismic 7{1}           0    -41      0     41       0       0       0       0                   
         Static Seismic 8{1}           0      3      0      3       0       0       0       0                   
         Pressure 1{1}                 0     -1      0      1       0       0       0       0                   
         GT1{1}                        0   -113      0    113       0       0       0       0                   
         GT1P1{1}                      0   -114      0    114       0       0       0       0                   
         GT1P1E1{1}                    0   -123      0    123       0       0       0       0                   
         GT1P1E2{1}                    0    -81      0     81       0       0       0       0                   
         GT1P1E3{1}                    0   -120      0    120       0       0       0       0                   
         GT1P1E4{1}                    0    -76      0     76       0       0       0       0                   
         GT1P1E5{1}                    0   -158      0    158       0       0       0       0                   
         GT1P1E6{1}                    0   -115      0    115       0       0       0       0                   
         GT1P1E7{1}                    0   -155      0    155       0       0       0       0                   
         GT1P1E8{1}                    0   -111      0    111       0       0       0       0                   
 
 C15     Anchor    Tag No.: 59A-TK-1 INLET                        Connected to: Ground                          
         Gravity{1}                    0    -46      4     46     -14       0      -6      15                   
         Thermal 1{1}                  3    -33    -41     53     -91     -16      17      94                   
         Static Seismic 1{1}          31     45     88    103     108    -105      12     151                   
         Static Seismic 2{1}          32    -23    -71     81     -79    -105      16     132                   
         Static Seismic 3{1}         -32     38     74     89      91     105     -21     140                   
         Static Seismic 4{1}         -32    -30    -84     95     -97     106     -16     144                   
         Static Seismic 5{1}          31     34     88     99     104    -105      11     148                   
         Static Seismic 6{1}          32    -35    -71     85     -84    -105      15     135                   
         Static Seismic 7{1}         -32     26     75     86      87     105     -22     138                   
         Static Seismic 8{1}         -32    -42    -85    100    -103     105     -17     148                   
         Pressure 1{1}                 0      1      1      1       2       0       0       2                   
         GT1{1}                        3    -78    -37     87    -105     -16      11     107                   
         GT1P1{1}                      3    -78    -36     86    -103     -16      11     105                   
         GT1P1E1{1}                   34    -33     52     70       6    -121      22     123                   
         GT1P1E2{1}                   34   -101   -107    151    -182    -121      26     220                   
         GT1P1E3{1}                  -30    -40     38     63     -12      89     -10      91                   
         GT1P1E4{1}                  -29   -108   -120    164    -200      90      -6     219                   
         GT1P1E5{1}                   34    -44     52     76       1    -121      21     123                   
         GT1P1E6{1}                   34   -112   -107    159    -187    -121      26     224                   
         GT1P1E7{1}                  -30    -51     39     71     -16      89     -11      91                   
         GT1P1E8{1}                  -29   -120   -121    173    -205      89      -6     224                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 D09     Shoe      Tag No.: TYPE 7  [ID: D09  1]                                
         Gravity{1}                    0    -84      0     84       0       0       0       0                   
         Thermal 1{1}                  0     84      0     84       0       0       0       0                   
         Static Seismic 1{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 2{1}           0   -114      0    114       0       0       0       0                   
         Static Seismic 3{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 4{1}           0    -55      0     55       0       0       0       0                   
         Static Seismic 5{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 6{1}           0   -168      0    168       0       0       0       0                   
         Static Seismic 7{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 8{1}           0   -116      0    116       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0      0      0      0       0       0       0       0                   
         GT1P1{1}                      0      0      0      0       0       0       0       0                   
         GT1P1E1{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E2{1}                    0   -114      0    114       0       0       0       0                   
         GT1P1E3{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E4{1}                    0    -55      0     55       0       0       0       0                   
         GT1P1E5{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E6{1}                    0   -168      0    168       0       0       0       0                   
         GT1P1E7{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E8{1}                    0   -116      0    116       0       0       0       0                   
 
 D07     Anchor    Tag No.: 59A-FL-003 OUTLET                     Connected to: Ground                          
         Gravity{1}                  -12   -180      6    181     209     -15     -38     213                   
         Thermal 1{1}                  2    -59     13     60      45      45      55      83                   
         Static Seismic 1{1}          62     86     57    120    -302      95     140     346                   
         Static Seismic 2{1}          58     81    -54    113      46      54     139     157                   
         Static Seismic 3{1}         -37     22     58     72    -221     -44    -100     247                   
         Static Seismic 4{1}         -45     -2    -52     68     158     -88    -105     209                   
         Static Seismic 5{1}          60     39     59     93    -244      93     139     296                   
         Static Seismic 6{1}          55     44    -54     89      82      51     131     163                   
         Static Seismic 7{1}         -38    -25     60     75    -164     -46    -101     198                   
         Static Seismic 8{1}         -45    -35    -52     77     189     -90    -106     234                   
         Pressure 1{1}                 0      1      0      1      -1      -1      -1       2                   
         GT1{1}                      -10   -239     19    240     254      30      17     256                   
         GT1P1{1}                    -10   -238     19    239     253      29      16     255                   
         GT1P1E1{1}                   51   -153     76    178     -49     124     156     205                   
         GT1P1E2{1}                   48   -157    -35    168     299      83     155     347                   
         GT1P1E3{1}                  -47   -217     77    235      31     -15     -84      91                   
         GT1P1E4{1}                  -55   -240    -33    249     411     -59     -89     424                   
         GT1P1E5{1}                   50   -200     78    220       9     122     154     197                   
         GT1P1E6{1}                   45   -195    -35    203     335      80     146     374                   
         GT1P1E7{1}                  -48   -263     79    279      89     -17     -85     125                   
         GT1P1E8{1}                  -55   -273    -33    281     441     -61     -90     455                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 E07     Anchor    Tag No.: 59A-FL-002 OUTLET                     Connected to: Ground                          
         Gravity{1}                   24   -166     -6    167     -70      -2      14      71                   
         Thermal 1{1}                 40    -65    -16     78      32      -4      90      95                   
         Static Seismic 1{1}          35     -4     64     73    -240     -96     111     281                   
         Static Seismic 2{1}          37     -7    -44     58     150       0     125     195                   
         Static Seismic 3{1}         -38     29     67     82    -236     -42    -100     260                   
         Static Seismic 4{1}         -39     32    -42     66     164      53     -96     197                   
         Static Seismic 5{1}          43    -46     62     89    -256     -99     122     300                   
         Static Seismic 6{1}          44    -47    -44     78     130      -2     129     184                   
         Static Seismic 7{1}         -30    -14     65     73    -252     -44     -87     271                   
         Static Seismic 8{1}         -31    -11    -43     54     143      49     -83     172                   
         Pressure 1{1}                -1      1      1      2      -3      -1      -2       4                   
         GT1{1}                       64   -231    -21    240     -38      -6     103     110                   
         GT1P1{1}                     64   -230    -21    239     -41      -6     102     110                   
         GT1P1E1{1}                   99   -234     43    258    -281    -103     212     367                   
         GT1P1E2{1}                  101   -236    -64    265     109      -7     227     252                   
         GT1P1E3{1}                   25   -201     46    208    -277     -49       2     282                   
         GT1P1E4{1}                   24   -197    -62    208     123      46       6     131                   
         GT1P1E5{1}                  107   -276     41    299    -297    -105     224     386                   
         GT1P1E6{1}                  107   -277    -65    304      89      -8     231     248                   
         GT1P1E7{1}                   33   -243     45    250    -293     -51      15     298                   
         GT1P1E8{1}                   33   -241    -63    251     102      43      18     112                   
 
 J00     Anchor    Tag No.: 59A-FL-003 INLET                      Connected to: Ground                          
         Gravity{1}                    0   -185     -1    185     -90       0      -3      90                   
         Thermal 1{1}                 16    -41    -20     48      77       3      21      80                   
         Static Seismic 1{1}          40     -6     16     43     -36      10     136     141                   
         Static Seismic 2{1}          34     -2    -20     40      43     -25     109     120                   
         Static Seismic 3{1}         -11     18     17     28     -27      27      -5      38                   
         Static Seismic 4{1}         -13     18    -18     29      45      -5     -17      48                   
         Static Seismic 5{1}          40    -50     16     66     -58      10     137     149                   
         Static Seismic 6{1}          35    -46    -20     61      22     -25     109     114                   
         Static Seismic 7{1}         -11    -26     17     33     -48      27      -4      55                   
         Static Seismic 8{1}         -13    -26    -18     34      23      -5     -16      29                   
         Pressure 1{1}                 0      1      0      1      -1       0       0       2                   
         GT1{1}                       16   -226    -20    227     -12       3      18      22                   
         GT1P1{1}                     16   -225    -20    227     -14       3      19      23                   
         GT1P1E1{1}                   56   -231     -4    238     -50      13     155     163                   
         GT1P1E2{1}                   51   -227    -40    236      29     -22     128     133                   
         GT1P1E3{1}                    5   -207     -3    207     -41      30      14      52                   
         GT1P1E4{1}                    3   -207    -38    210      31      -2       2      31                   
         GT1P1E5{1}                   56   -275     -4    281     -71      13     155     172                   
         GT1P1E6{1}                   51   -272    -40    279       8     -22     128     130                   
         GT1P1E7{1}                    5   -251     -3    251     -62      30      14      70                   
         GT1P1E8{1}                    3   -251    -38    254       9      -2       2      10                   
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09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  13
----------------------------------------------------------------------------------------------------------------

                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 J16     Guide     Tag No.: TYPE 4  [ID: J16  1]                                
         Gravity{1}                    0    -49      0     49       0       0       0       0                   
         Thermal 1{1}                 -3     39     -7     40       0       0       0       0                   
         Static Seismic 1{1}           5     39      8     40       0       0       0       0                   
         Static Seismic 2{1}           3     31      8     32       0       0       0       0                   
         Static Seismic 3{1}         -37     11      8     39       0       0       0       0                   
         Static Seismic 4{1}         -49      8      8     50       0       0       0       0                   
         Static Seismic 5{1}           5     28      8     29       0       0       0       0                   
         Static Seismic 6{1}           3     20      8     21       0       0       0       0                   
         Static Seismic 7{1}         -37      0      8     38       0       0       0       0                   
         Static Seismic 8{1}         -49     -3      8     50       0       0       0       0                   
         Pressure 1{1}                 0      0      0      1       0       0       0       0                   
         GT1{1}                       -3    -10     -7     13       0       0       0       0                   
         GT1P1{1}                     -3    -10     -8     13       0       0       0       0                   
         GT1P1E1{1}                    3     28      0     29       0       0       0       0                   
         GT1P1E2{1}                    0     21      0     21       0       0       0       0                   
         GT1P1E3{1}                  -40      1      0     40       0       0       0       0                   
         GT1P1E4{1}                  -52     -2      0     52       0       0       0       0                   
         GT1P1E5{1}                    2     17      0     17       0       0       0       0                   
         GT1P1E6{1}                    0      9      0      9       0       0       0       0                   
         GT1P1E7{1}                  -40    -10      0     41       0       0       0       0                   
         GT1P1E8{1}                  -52    -13      0     53       0       0       0       0                   
 
 J15     Guide     Tag No.: TYPE 4  [ID: J15  1]                                
         Gravity{1}                    0   -162      0    162       0       0       0       0                   
         Thermal 1{1}                -25      1   -123    126       0       0       0       0                   
         Static Seismic 1{1}          24     13    123    126       0       0       0       0                   
         Static Seismic 2{1}          35     19    123    130       0       0       0       0                   
         Static Seismic 3{1}         -14     17    123    125       0       0       0       0                   
         Static Seismic 4{1}           7     22    123    126       0       0       0       0                   
         Static Seismic 5{1}          24    -26    123    128       0       0       0       0                   
         Static Seismic 6{1}          35    -20    123    130       0       0       0       0                   
         Static Seismic 7{1}         -14    -22    123    126       0       0       0       0                   
         Static Seismic 8{1}           7    -16    123    125       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -25   -161   -123    204       0       0       0       0                   
         GT1P1{1}                    -24   -161   -123    205       0       0       0       0                   
         GT1P1E1{1}                    0   -149      0    149       0       0       0       0                   
         GT1P1E2{1}                   11   -142      0    143       0       0       0       0                   
         GT1P1E3{1}                  -38   -144      0    149       0       0       0       0                   
         GT1P1E4{1}                  -18   -139      0    140       0       0       0       0                   
         GT1P1E5{1}                    0   -187      0    187       0       0       0       0                   
         GT1P1E6{1}                   10   -181      0    181       0       0       0       0                   
         GT1P1E7{1}                  -38   -183      0    187       0       0       0       0                   
         GT1P1E8{1}                  -18   -178      0    179       0       0       0       0                   
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ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  14
----------------------------------------------------------------------------------------------------------------

                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 J17     Guide     Tag No.: TYPE 3  [ID: J17  1]                                
         Gravity{1}                    0   -251      0    251       0       0       0       0                   
         Thermal 1{1}               -190     -1     48    196       0       0       0       0                   
         Static Seismic 1{1}         190     29    -49    198       0       0       0       0                   
         Static Seismic 2{1}         190     28    -49    198       0       0       0       0                   
         Static Seismic 3{1}         190     33    -49    199       0       0       0       0                   
         Static Seismic 4{1}         190     32    -49    199       0       0       0       0                   
         Static Seismic 5{1}         190    -31    -49    199       0       0       0       0                   
         Static Seismic 6{1}         190    -31    -49    199       0       0       0       0                   
         Static Seismic 7{1}         190    -27    -49    198       0       0       0       0                   
         Static Seismic 8{1}         190    -27    -49    198       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                     -190   -251     48    319       0       0       0       0                   
         GT1P1{1}                   -190   -251     49    319       0       0       0       0                   
         GT1P1E1{1}                    0   -223      0    223       0       0       0       0                   
         GT1P1E2{1}                    0   -223      0    223       0       0       0       0                   
         GT1P1E3{1}                    0   -219      0    219       0       0       0       0                   
         GT1P1E4{1}                    0   -219      0    219       0       0       0       0                   
         GT1P1E5{1}                    0   -282      0    282       0       0       0       0                   
         GT1P1E6{1}                    0   -283      0    283       0       0       0       0                   
         GT1P1E7{1}                    0   -278      0    278       0       0       0       0                   
         GT1P1E8{1}                    0   -279      0    279       0       0       0       0                   
 
 J14     Anchor    Tag No.: 59A-P-103C OUTLET                     Connected to: Ground                          
         Gravity{1}                    2   -111     -5    111      54      20     -43      72                   
         Thermal 1{1}                198     12    113    228      -2    -505      38     507                   
         Static Seismic 1{1}        -128     15     34    133      -7     -24      10      27                   
         Static Seismic 2{1}        -134     11   -198    239      -8     819      -1     819                   
         Static Seismic 3{1}        -261     10     33    263      -6     -53      -4      54                   
         Static Seismic 4{1}        -270      7   -200    337      -7     788     -14     788                   
         Static Seismic 5{1}        -128    -12     33    132       6     -19       0      20                   
         Static Seismic 6{1}        -134    -15   -199    240       5     824     -11     824                   
         Static Seismic 7{1}        -260    -16     31    263       7     -48     -15      51                   
         Static Seismic 8{1}        -270    -19   -202    337       6     793     -24     793                   
         Pressure 1{1}                 0      0      0      0       0       1       0       1                   
         GT1{1}                      199    -99    108    247      52    -485      -5     488                   
         GT1P1{1}                    200    -99    108    247      52    -484      -5     487                   
         GT1P1E1{1}                   72    -84    142    180      45    -508       5     510                   
         GT1P1E2{1}                   65    -88    -90    142      44     335      -6     338                   
         GT1P1E3{1}                  -61    -89    140    177      46    -537     -10     539                   
         GT1P1E4{1}                  -71    -92    -93    149      45     304     -19     308                   
         GT1P1E5{1}                   72   -111    141    193      58    -503      -6     507                   
         GT1P1E6{1}                   66   -114    -91    161      57     340     -17     345                   
         GT1P1E7{1}                  -61   -115    139    191      59    -532     -20     536                   
         GT1P1E8{1}                  -70   -118    -94    167      58     309     -29     316                   
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ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  15
----------------------------------------------------------------------------------------------------------------

                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 K00     Anchor    Tag No.: 59A-TK-2 P3                           Connected to: Ground                          
         Gravity{1}                   -2    -10      5     11       1     -12       3      13                   
         Thermal 1{1}                 47     17      1     50      -8       2     -31      32                   
         Static Seismic 1{1}         -33     -4     -2     33      -3       2      30      30                   
         Static Seismic 2{1}         -30     -7    -18     36     -17      22      26      38                   
         Static Seismic 3{1}         -53     -6     -2     53      -3       7      45      45                   
         Static Seismic 4{1}         -50     -8    -18     54     -16      26      42      52                   
         Static Seismic 5{1}         -33     -6     -1     34      -3      -1      31      31                   
         Static Seismic 6{1}         -30     -9    -17     36     -16      19      27      37                   
         Static Seismic 7{1}         -53     -8     -1     54      -3       4      45      46                   
         Static Seismic 8{1}         -50    -10    -17     54     -16      24      42      51                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       46      7      7     47      -7     -10     -28      31                   
         GT1P1{1}                     45      7      7     46      -7     -10     -28      30                   
         GT1P1E1{1}                   12      3      4     13     -10      -8       2      13                   
         GT1P1E2{1}                   15      0    -12     19     -23      11      -1      26                   
         GT1P1E3{1}                   -8      1      5      9     -10      -4      17      20                   
         GT1P1E4{1}                   -5     -1    -12     13     -23      16      14      31                   
         GT1P1E5{1}                   12      1      6     13     -10     -11       3      15                   
         GT1P1E6{1}                   15     -2    -11     18     -23       8      -1      25                   
         GT1P1E7{1}                   -8     -1      6     10     -10      -7      18      21                   
         GT1P1E8{1}                   -5     -3    -10     12     -23      13      14      30                   
 
 K11     Guide     Tag No.: TYPE 6  [ID: K11  1]                                
         Gravity{1}                    0    -31      0     31       0       0       0       0                   
         Thermal 1{1}                -44    -27    -12     53       0       0       0       0                   
         Static Seismic 1{1}          43     10     12     46       0       0       0       0                   
         Static Seismic 2{1}          43     14     12     47       0       0       0       0                   
         Static Seismic 3{1}          43     11     12     46       0       0       0       0                   
         Static Seismic 4{1}          43     15     12     47       0       0       0       0                   
         Static Seismic 5{1}          43      2     12     45       0       0       0       0                   
         Static Seismic 6{1}          43      7     12     45       0       0       0       0                   
         Static Seismic 7{1}          43      4     12     45       0       0       0       0                   
         Static Seismic 8{1}          43      8     12     46       0       0       0       0                   
         Pressure 1{1}                 0      0      0      1       0       0       0       0                   
         GT1{1}                      -44    -58    -12     74       0       0       0       0                   
         GT1P1{1}                    -43    -58    -12     73       0       0       0       0                   
         GT1P1E1{1}                    0    -48      0     48       0       0       0       0                   
         GT1P1E2{1}                    0    -44      0     44       0       0       0       0                   
         GT1P1E3{1}                    0    -47      0     47       0       0       0       0                   
         GT1P1E4{1}                    0    -43      0     43       0       0       0       0                   
         GT1P1E5{1}                    0    -55      0     55       0       0       0       0                   
         GT1P1E6{1}                    0    -51      0     51       0       0       0       0                   
         GT1P1E7{1}                    0    -54      0     54       0       0       0       0                   
         GT1P1E8{1}                    0    -50      0     50       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 M00     Anchor    Tag No.: 59A-P-103C SUCTION                    Connected to: Ground                          
         Gravity{1}                    0    -52      0     52      14       0     -16      22                   
         Thermal 1{1}                -84      0     29     89       0    -100       0     100                   
         Static Seismic 1{1}         303      6     56    309      -2     -90       2      90                   
         Static Seismic 2{1}          -2      6     27     28      -2     -60       2      61                   
         Static Seismic 3{1}         128      6     91    157      -2    -137       2     137                   
         Static Seismic 4{1}        -156      6     49    163      -2     -90       2      90                   
         Static Seismic 5{1}         303     -6     56    309       2     -90      -2      90                   
         Static Seismic 6{1}          -2     -6     27     28       2     -60      -2      61                   
         Static Seismic 7{1}         128     -6     91    157       2    -137      -2     137                   
         Static Seismic 8{1}        -156     -6     49    163       2     -90      -2      90                   
         Pressure 1{1}                 1      0      0      1       0       1       0       1                   
         GT1{1}                      -84    -52     29    103      14    -100     -16     102                   
         GT1P1{1}                    -83    -52     29    102      14     -99     -16     101                   
         GT1P1E1{1}                  221    -46     85    241      13    -188     -14     189                   
         GT1P1E2{1}                  -85    -46     56    112      13    -159     -14     160                   
         GT1P1E3{1}                   45    -46    120    136      13    -236     -14     237                   
         GT1P1E4{1}                 -239    -46     78    255      13    -189     -14     190                   
         GT1P1E5{1}                  221    -58     85    244      16    -188     -18     190                   
         GT1P1E6{1}                  -85    -58     56    118      16    -159     -18     161                   
         GT1P1E7{1}                   45    -58    120    141      16    -236     -18     237                   
         GT1P1E8{1}                 -239    -58     78    258      16    -189     -18     190                   
 
 M03     Guide     Tag No.: TYPE 3  [ID: M03  1]                                
         Gravity{1}                    0    -75      0     75       0       0       0       0                   
         Thermal 1{1}                -58      0      6     58       0       0       0       0                   
         Static Seismic 1{1}          58      9     -6     59       0       0       0       0                   
         Static Seismic 2{1}          58      9     -6     59       0       0       0       0                   
         Static Seismic 3{1}          58      9     -6     59       0       0       0       0                   
         Static Seismic 4{1}          58      9     -6     59       0       0       0       0                   
         Static Seismic 5{1}          58     -9     -6     59       0       0       0       0                   
         Static Seismic 6{1}          58     -9     -6     59       0       0       0       0                   
         Static Seismic 7{1}          58     -9     -6     59       0       0       0       0                   
         Static Seismic 8{1}          58     -9     -6     59       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -58    -75      6     95       0       0       0       0                   
         GT1P1{1}                    -58    -75      6     95       0       0       0       0                   
         GT1P1E1{1}                    0    -66      0     66       0       0       0       0                   
         GT1P1E2{1}                    0    -66      0     66       0       0       0       0                   
         GT1P1E3{1}                    0    -66      0     66       0       0       0       0                   
         GT1P1E4{1}                    0    -66      0     66       0       0       0       0                   
         GT1P1E5{1}                    0    -84      0     84       0       0       0       0                   
         GT1P1E6{1}                    0    -84      0     84       0       0       0       0                   
         GT1P1E7{1}                    0    -84      0     84       0       0       0       0                   
         GT1P1E8{1}                    0    -84      0     84       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 N01     Guide     Tag No.: TYPE 3  [ID: N01  1]                                
         Gravity{1}                    0    -87      0     87       0       0       0       0                   
         Thermal 1{1}                -66      0     15     68       0       0       0       0                   
         Static Seismic 1{1}          67     10    -15     69       0       0       0       0                   
         Static Seismic 2{1}          67     10    -15     69       0       0       0       0                   
         Static Seismic 3{1}          67     10    -15     69       0       0       0       0                   
         Static Seismic 4{1}          67     10    -15     69       0       0       0       0                   
         Static Seismic 5{1}          67    -10    -15     69       0       0       0       0                   
         Static Seismic 6{1}          67    -10    -15     69       0       0       0       0                   
         Static Seismic 7{1}          67    -10    -15     69       0       0       0       0                   
         Static Seismic 8{1}          67    -10    -15     69       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -66    -87     15    111       0       0       0       0                   
         GT1P1{1}                    -67    -87     15    111       0       0       0       0                   
         GT1P1E1{1}                    0    -77      0     77       0       0       0       0                   
         GT1P1E2{1}                    0    -77      0     77       0       0       0       0                   
         GT1P1E3{1}                    0    -77      0     77       0       0       0       0                   
         GT1P1E4{1}                    0    -77      0     77       0       0       0       0                   
         GT1P1E5{1}                    0    -98      0     98       0       0       0       0                   
         GT1P1E6{1}                    0    -98      0     98       0       0       0       0                   
         GT1P1E7{1}                    0    -98      0     98       0       0       0       0                   
         GT1P1E8{1}                    0    -98      0     98       0       0       0       0                   
 
 N08     Anchor    Tag No.: 59A-TK-2 OUTLET                       Connected to: Ground                          
         Gravity{1}                    0    -95      0     95     -17       0     -23      29                   
         Thermal 1{1}                195      0   -317    372       0      79       0      79                   
         Static Seismic 1{1}        -279     11    370    464       2     -33       3      33                   
         Static Seismic 2{1}         -88     11    120    149       2     -15       3      15                   
         Static Seismic 3{1}        -272     11    336    432       2     -29       3      30                   
         Static Seismic 4{1}         -95     11     98    137       2     -10       3      11                   
         Static Seismic 5{1}        -279    -11    370    464      -2     -33      -3      33                   
         Static Seismic 6{1}         -88    -11    120    149      -2     -15      -3      15                   
         Static Seismic 7{1}        -272    -11    336    432      -2     -29      -3      30                   
         Static Seismic 8{1}         -95    -11     98    137      -2     -10      -3      11                   
         Pressure 1{1}                -1      0      1      1       0       0       0       0                   
         GT1{1}                      195    -95   -317    384     -17      79     -23      84                   
         GT1P1{1}                    194    -95   -316    383     -17      79     -23      84                   
         GT1P1E1{1}                  -85    -84     54    131     -15      46     -21      53                   
         GT1P1E2{1}                  106    -84   -196    238     -15      65     -21      69                   
         GT1P1E3{1}                  -78    -84     20    116     -15      50     -21      56                   
         GT1P1E4{1}                   99    -84   -218    253     -15      69     -21      74                   
         GT1P1E5{1}                  -85   -106     54    146     -19      46     -26      57                   
         GT1P1E6{1}                  106   -106   -196    247     -19      65     -26      72                   
         GT1P1E7{1}                  -78   -106     20    133     -19      50     -26      59                   
         GT1P1E8{1}                   99   -106   -218    262     -19      69     -26      76                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 O04     Guide     Tag No.: TYPE 3  [ID: O04  1]                                
         Gravity{1}                    0   -317      0    317       0       0       0       0                   
         Thermal 1{1}               -113      0    220    247       0       0       0       0                   
         Static Seismic 1{1}         113     38   -220    250       0       0       0       0                   
         Static Seismic 2{1}         113     38   -220    250       0       0       0       0                   
         Static Seismic 3{1}         113     38   -220    250       0       0       0       0                   
         Static Seismic 4{1}         113     38   -220    250       0       0       0       0                   
         Static Seismic 5{1}         113    -38   -220    250       0       0       0       0                   
         Static Seismic 6{1}         113    -38   -220    250       0       0       0       0                   
         Static Seismic 7{1}         113    -38   -220    250       0       0       0       0                   
         Static Seismic 8{1}         113    -38   -220    250       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                     -113   -317    220    401       0       0       0       0                   
         GT1P1{1}                   -113   -317    220    402       0       0       0       0                   
         GT1P1E1{1}                    0   -279      0    279       0       0       0       0                   
         GT1P1E2{1}                    0   -279      0    279       0       0       0       0                   
         GT1P1E3{1}                    0   -279      0    279       0       0       0       0                   
         GT1P1E4{1}                    0   -279      0    279       0       0       0       0                   
         GT1P1E5{1}                    0   -354      0    354       0       0       0       0                   
         GT1P1E6{1}                    0   -354      0    354       0       0       0       0                   
         GT1P1E7{1}                    0   -354      0    354       0       0       0       0                   
         GT1P1E8{1}                    0   -354      0    354       0       0       0       0                   
 
 O05     Guide     Tag No.: TYPE 3  [ID: O05  1]                                
         Gravity{1}                    0     17      0     17       0       0       0       0                   
         Thermal 1{1}                 -7      0     12     13       0       0       0       0                   
         Static Seismic 1{1}           7     -2    -12     14       0       0       0       0                   
         Static Seismic 2{1}           7     -2    -12     14       0       0       0       0                   
         Static Seismic 3{1}        -101     -2    -12    101       0       0       0       0                   
         Static Seismic 4{1}           7     -2    -12     14       0       0       0       0                   
         Static Seismic 5{1}           7      2    -12     14       0       0       0       0                   
         Static Seismic 6{1}           7      2    -12     14       0       0       0       0                   
         Static Seismic 7{1}        -101      2    -12    101       0       0       0       0                   
         Static Seismic 8{1}           7      2    -12     14       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       -7     17     12     22       0       0       0       0                   
         GT1P1{1}                     -7     17     12     22       0       0       0       0                   
         GT1P1E1{1}                    0     15      0     15       0       0       0       0                   
         GT1P1E2{1}                    0     15      0     15       0       0       0       0                   
         GT1P1E3{1}                 -107     15      0    109       0       0       0       0                   
         GT1P1E4{1}                    0     15      0     15       0       0       0       0                   
         GT1P1E5{1}                    0     19      0     19       0       0       0       0                   
         GT1P1E6{1}                    0     19      0     19       0       0       0       0                   
         GT1P1E7{1}                 -107     19      0    109       0       0       0       0                   
         GT1P1E8{1}                    0     19      0     19       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 P10     Guide     Tag No.: TYPE 3  [ID: P10  1]                                
         Gravity{1}                    0   -177      0    177       0       0       0       0                   
         Thermal 1{1}                133      0     35    138       0       0       0       0                   
         Static Seismic 1{1}        -129     21    -35    136       0       0       0       0                   
         Static Seismic 2{1}         -14     21    -35     43       0       0       0       0                   
         Static Seismic 3{1}        -133     21    -35    139       0       0       0       0                   
         Static Seismic 4{1}        -133     21    -35    139       0       0       0       0                   
         Static Seismic 5{1}        -129    -21    -35    136       0       0       0       0                   
         Static Seismic 6{1}         -14    -21    -35     43       0       0       0       0                   
         Static Seismic 7{1}        -133    -21    -35    139       0       0       0       0                   
         Static Seismic 8{1}        -133    -21    -35    139       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      133   -177     35    224       0       0       0       0                   
         GT1P1{1}                    133   -177     35    224       0       0       0       0                   
         GT1P1E1{1}                    4   -156      0    156       0       0       0       0                   
         GT1P1E2{1}                  119   -156      0    196       0       0       0       0                   
         GT1P1E3{1}                    0   -156      0    156       0       0       0       0                   
         GT1P1E4{1}                    0   -156      0    156       0       0       0       0                   
         GT1P1E5{1}                    4   -198      0    198       0       0       0       0                   
         GT1P1E6{1}                  119   -198      0    231       0       0       0       0                   
         GT1P1E7{1}                    0   -198      0    198       0       0       0       0                   
         GT1P1E8{1}                    0   -198      0    198       0       0       0       0                   
 
 Q00     Anchor    Tag No.: 59A-FL-001 INLET                      Connected to: Ground                          
         Gravity{1}                    5   -133      8    133      61     -26     -27      71                   
         Thermal 1{1}                 29    -44    -17     55     110      41      70     137                   
         Static Seismic 1{1}          12     30     39     51    -181     -21      37     186                   
         Static Seismic 2{1}          37     -5    -38     53     149      66     108     196                   
         Static Seismic 3{1}         -26     24     33     48    -142     -45     -55     159                   
         Static Seismic 4{1}          -9     -1    -41     42     166      38     -10     170                   
         Static Seismic 5{1}          16     -4     41     44    -165     -26      40     172                   
         Static Seismic 6{1}          38    -37    -36     64     164      60     101     202                   
         Static Seismic 7{1}         -22    -10     35     42    -126     -50     -51     145                   
         Static Seismic 8{1}          -5    -35    -39     53     182      33      -6     185                   
         Pressure 1{1}                -1      1      1      1      -3      -1      -2       4                   
         GT1{1}                       33   -176     -9    180     170      16      43     176                   
         GT1P1{1}                     33   -175     -8    179     167      14      41     173                   
         GT1P1E1{1}                   45   -146     31    156     -14      -7      78      79                   
         GT1P1E2{1}                   69   -180    -46    199     316      80     148     359                   
         GT1P1E3{1}                    7   -151     25    153      25     -31     -14      42                   
         GT1P1E4{1}                   24   -176    -49    185     333      52      31     338                   
         GT1P1E5{1}                   48   -180     32    189       2     -12      80      81                   
         GT1P1E6{1}                   70   -212    -44    228     331      74     142     367                   
         GT1P1E7{1}                   10   -185     26    187      41     -35     -10      55                   
         GT1P1E8{1}                   28   -210    -47    217     349      48      35     354                   
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05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  20
----------------------------------------------------------------------------------------------------------------

                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q07     Guide     Tag No.: TYPE 4  [ID: Q07  1]                                
         Gravity{1}                    0   -319      0    319       0       0       0       0                   
         Thermal 1{1}                -54     86   -205    229       0       0       0       0                   
         Static Seismic 1{1}          52     39    204    214       0       0       0       0                   
         Static Seismic 2{1}          52     48    204    216       0       0       0       0                   
         Static Seismic 3{1}         -77     49    204    224       0       0       0       0                   
         Static Seismic 4{1}         -67     38    204    218       0       0       0       0                   
         Static Seismic 5{1}          47    -32    204    212       0       0       0       0                   
         Static Seismic 6{1}          52    -28    204    213       0       0       0       0                   
         Static Seismic 7{1}         -83    -21    204    221       0       0       0       0                   
         Static Seismic 8{1}         -74    -32    204    220       0       0       0       0                   
         Pressure 1{1}                 1     -2      1      2       0       0       0       0                   
         GT1{1}                      -54   -233   -205    315       0       0       0       0                   
         GT1P1{1}                    -52   -234   -204    315       0       0       0       0                   
         GT1P1E1{1}                    0   -196      0    196       0       0       0       0                   
         GT1P1E2{1}                    0   -186      0    186       0       0       0       0                   
         GT1P1E3{1}                 -129   -185      0    226       0       0       0       0                   
         GT1P1E4{1}                 -119   -197      0    230       0       0       0       0                   
         GT1P1E5{1}                   -5   -266      0    266       0       0       0       0                   
         GT1P1E6{1}                    0   -262      0    262       0       0       0       0                   
         GT1P1E7{1}                 -135   -255      0    289       0       0       0       0                   
         GT1P1E8{1}                 -126   -267      0    295       0       0       0       0                   
 
 Q36     Guide     Tag No.: TYPE 4  [ID: Q36  1]                                
         Gravity{1}                    0   -203      0    203       0       0       0       0                   
         Thermal 1{1}                -62     67    -87    126       0       0       0       0                   
         Static Seismic 1{1}          64    -35     85    112       0       0       0       0                   
         Static Seismic 2{1}          64      1     85    107       0       0       0       0                   
         Static Seismic 3{1}          -9    -17     85     88       0       0       0       0                   
         Static Seismic 4{1}          49     11     85     99       0       0       0       0                   
         Static Seismic 5{1}          64    -84     85    136       0       0       0       0                   
         Static Seismic 6{1}          64    -48     85    117       0       0       0       0                   
         Static Seismic 7{1}          -5    -68     85    109       0       0       0       0                   
         Static Seismic 8{1}          53    -39     85    108       0       0       0       0                   
         Pressure 1{1}                -2     -1      1      3       0       0       0       0                   
         GT1{1}                      -62   -135    -87    172       0       0       0       0                   
         GT1P1{1}                    -64   -136    -85    173       0       0       0       0                   
         GT1P1E1{1}                    0   -171      0    171       0       0       0       0                   
         GT1P1E2{1}                    0   -135      0    135       0       0       0       0                   
         GT1P1E3{1}                  -73   -153      0    170       0       0       0       0                   
         GT1P1E4{1}                  -15   -125      0    126       0       0       0       0                   
         GT1P1E5{1}                    0   -220      0    220       0       0       0       0                   
         GT1P1E6{1}                    0   -184      0    184       0       0       0       0                   
         GT1P1E7{1}                  -69   -203      0    215       0       0       0       0                   
         GT1P1E8{1}                  -11   -175      0    175       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q16     Guide     Tag No.: TYPE 4  [ID: Q16  1]                                
         Gravity{1}                    0   -254      0    254       0       0       0       0                   
         Thermal 1{1}               -436    -82    259    514       0       0       0       0                   
         Static Seismic 1{1}         416    141   -255    508       0       0       0       0                   
         Static Seismic 2{1}         416    142   -255    508       0       0       0       0                   
         Static Seismic 3{1}         152     52   -255    301       0       0       0       0                   
         Static Seismic 4{1}          32     74   -255    267       0       0       0       0                   
         Static Seismic 5{1}         416     81   -255    495       0       0       0       0                   
         Static Seismic 6{1}         416     81   -255    495       0       0       0       0                   
         Static Seismic 7{1}         154     -9   -255    298       0       0       0       0                   
         Static Seismic 8{1}          34     12   -255    257       0       0       0       0                   
         Pressure 1{1}                20      2     -5     20       0       0       0       0                   
         GT1{1}                     -436   -336    259    609       0       0       0       0                   
         GT1P1{1}                   -416   -334    255    592       0       0       0       0                   
         GT1P1E1{1}                    0   -193      0    193       0       0       0       0                   
         GT1P1E2{1}                    0   -193      0    193       0       0       0       0                   
         GT1P1E3{1}                 -264   -282      0    387       0       0       0       0                   
         GT1P1E4{1}                 -384   -261      0    464       0       0       0       0                   
         GT1P1E5{1}                    0   -253      0    253       0       0       0       0                   
         GT1P1E6{1}                    0   -253      0    253       0       0       0       0                   
         GT1P1E7{1}                 -263   -343      0    432       0       0       0       0                   
         GT1P1E8{1}                 -383   -322      0    500       0       0       0       0                   
 
 Q21     Guide     Tag No.: TYPE 2  [ID: Q21  1]                                
         Gravity{1}                    0   -104      0    104       0       0       0       0                   
         Thermal 1{1}                -22     99     25    105       0       0       0       0                   
         Static Seismic 1{1}          24    -72     52     92       0       0       0       0                   
         Static Seismic 2{1}          24    -90    -82    124       0       0       0       0                   
         Static Seismic 3{1}          24     -4     67     72       0       0       0       0                   
         Static Seismic 4{1}          24    -22    -65     73       0       0       0       0                   
         Static Seismic 5{1}          24    -96     53    112       0       0       0       0                   
         Static Seismic 6{1}          24   -114    -81    142       0       0       0       0                   
         Static Seismic 7{1}          24    -28     68     78       0       0       0       0                   
         Static Seismic 8{1}          24    -46    -64     82       0       0       0       0                   
         Pressure 1{1}                -2     -3      0      4       0       0       0       0                   
         GT1{1}                      -22     -5     25     34       0       0       0       0                   
         GT1P1{1}                    -24     -8     24     35       0       0       0       0                   
         GT1P1E1{1}                    0    -80     76    110       0       0       0       0                   
         GT1P1E2{1}                    0    -98    -58    114       0       0       0       0                   
         GT1P1E3{1}                    0    -12     91     92       0       0       0       0                   
         GT1P1E4{1}                    0    -30    -41     50       0       0       0       0                   
         GT1P1E5{1}                    0   -104     77    129       0       0       0       0                   
         GT1P1E6{1}                    0   -122    -57    135       0       0       0       0                   
         GT1P1E7{1}                    0    -36     92     99       0       0       0       0                   
         GT1P1E8{1}                    0    -54    -40     67       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q22     Guide     Tag No.: TYPE 2  [ID: Q22  1]                                
         Gravity{1}                    0   -112      0    112       0       0       0       0                   
         Thermal 1{1}               -100    -15      0    101       0       0       0       0                   
         Static Seismic 1{1}          99     22      0    102       0       0       0       0                   
         Static Seismic 2{1}          99     27     -1    103       0       0       0       0                   
         Static Seismic 3{1}          99     13      0    100       0       0       0       0                   
         Static Seismic 4{1}          99     19     -5    101       0       0       0       0                   
         Static Seismic 5{1}          99     -4      0     99       0       0       0       0                   
         Static Seismic 6{1}          99      1     -2     99       0       0       0       0                   
         Static Seismic 7{1}          99    -13      0    100       0       0       0       0                   
         Static Seismic 8{1}          99     -8     -5    100       0       0       0       0                   
         Pressure 1{1}                 1      0      0      1       0       0       0       0                   
         GT1{1}                     -100   -127      0    162       0       0       0       0                   
         GT1P1{1}                    -99   -127      0    161       0       0       0       0                   
         GT1P1E1{1}                    0   -104      0    104       0       0       0       0                   
         GT1P1E2{1}                    0    -99     -1     99       0       0       0       0                   
         GT1P1E3{1}                    0   -113      0    113       0       0       0       0                   
         GT1P1E4{1}                    0   -108     -5    108       0       0       0       0                   
         GT1P1E5{1}                    0   -131      0    131       0       0       0       0                   
         GT1P1E6{1}                    0   -126     -2    126       0       0       0       0                   
         GT1P1E7{1}                    0   -140      0    140       0       0       0       0                   
         GT1P1E8{1}                    0   -135     -5    135       0       0       0       0                   
 
 Q23     Guide     Tag No.: TYPE 2  [ID: Q23  1]                                
         Gravity{1}                    0   -102      0    102       0       0       0       0                   
         Thermal 1{1}                -76      4      8     77       0       0       0       0                   
         Static Seismic 1{1}          76     10     12     78       0       0       0       0                   
         Static Seismic 2{1}          76      8    -38     85       0       0       0       0                   
         Static Seismic 3{1}          76     12     16     79       0       0       0       0                   
         Static Seismic 4{1}          76     11    -32     83       0       0       0       0                   
         Static Seismic 5{1}          76    -14     12     78       0       0       0       0                   
         Static Seismic 6{1}          76    -16    -38     86       0       0       0       0                   
         Static Seismic 7{1}          76    -12     16     79       0       0       0       0                   
         Static Seismic 8{1}          76    -14    -32     84       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -76    -98      8    124       0       0       0       0                   
         GT1P1{1}                    -76    -98      8    124       0       0       0       0                   
         GT1P1E1{1}                    0    -88     20     90       0       0       0       0                   
         GT1P1E2{1}                    0    -89    -30     94       0       0       0       0                   
         GT1P1E3{1}                    0    -86     24     89       0       0       0       0                   
         GT1P1E4{1}                    0    -87    -25     91       0       0       0       0                   
         GT1P1E5{1}                    0   -112     20    114       0       0       0       0                   
         GT1P1E6{1}                    0   -114    -30    117       0       0       0       0                   
         GT1P1E7{1}                    0   -110     24    112       0       0       0       0                   
         GT1P1E8{1}                    0   -111    -25    114       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q24     Guide     Tag No.: TYPE 2  [ID: Q24  1]                                
         Gravity{1}                    0   -137      0    137       0       0       0       0                   
         Thermal 1{1}               -105     -1    -43    114       0       0       0       0                   
         Static Seismic 1{1}         103     17     59    120       0       0       0       0                   
         Static Seismic 2{1}         103     17     32    109       0       0       0       0                   
         Static Seismic 3{1}         103     16     42    112       0       0       0       0                   
         Static Seismic 4{1}         103     17     16    105       0       0       0       0                   
         Static Seismic 5{1}         103    -16     59    120       0       0       0       0                   
         Static Seismic 6{1}         103    -15     32    108       0       0       0       0                   
         Static Seismic 7{1}         103    -17     42    112       0       0       0       0                   
         Static Seismic 8{1}         103    -16     16    105       0       0       0       0                   
         Pressure 1{1}                 3      0      1      3       0       0       0       0                   
         GT1{1}                     -105   -138    -43    179       0       0       0       0                   
         GT1P1{1}                   -103   -138    -42    177       0       0       0       0                   
         GT1P1E1{1}                    0   -121     17    122       0       0       0       0                   
         GT1P1E2{1}                    0   -120    -10    121       0       0       0       0                   
         GT1P1E3{1}                    0   -122      0    122       0       0       0       0                   
         GT1P1E4{1}                    0   -121    -25    123       0       0       0       0                   
         GT1P1E5{1}                    0   -153     17    154       0       0       0       0                   
         GT1P1E6{1}                    0   -153    -10    153       0       0       0       0                   
         GT1P1E7{1}                    0   -154      0    154       0       0       0       0                   
         GT1P1E8{1}                    0   -153    -25    155       0       0       0       0                   
 
 Q25     Guide     Tag No.: TYPE 1  [ID: Q25  1]                                
         Gravity{1}                    0   -110      0    110       0       0       0       0                   
         Thermal 1{1}                479      0    532    716       0       0       0       0                   
         Static Seismic 1{1}        -470     14   -125    486       0       0       0       0                   
         Static Seismic 2{1}        -470     12   -321    569       0       0       0       0                   
         Static Seismic 3{1}        -470     15   -116    484       0       0       0       0                   
         Static Seismic 4{1}        -470     12   -300    557       0       0       0       0                   
         Static Seismic 5{1}        -470    -12   -125    486       0       0       0       0                   
         Static Seismic 6{1}        -470    -15   -321    569       0       0       0       0                   
         Static Seismic 7{1}        -470    -11   -116    484       0       0       0       0                   
         Static Seismic 8{1}        -470    -14   -300    557       0       0       0       0                   
         Pressure 1{1}                -9      0    -15     17       0       0       0       0                   
         GT1{1}                      479   -110    532    724       0       0       0       0                   
         GT1P1{1}                    470   -110    517    707       0       0       0       0                   
         GT1P1E1{1}                    0    -95    393    404       0       0       0       0                   
         GT1P1E2{1}                    0    -98    196    219       0       0       0       0                   
         GT1P1E3{1}                    0    -95    401    412       0       0       0       0                   
         GT1P1E4{1}                    0    -98    218    239       0       0       0       0                   
         GT1P1E5{1}                    0   -122    393    411       0       0       0       0                   
         GT1P1E6{1}                    0   -124    196    232       0       0       0       0                   
         GT1P1E7{1}                    0   -121    401    419       0       0       0       0                   
         GT1P1E8{1}                    0   -124    218    251       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q27     Guide     Tag No.: TYPE 1  [ID: Q27  1]                                
         Gravity{1}                    0   -108      0    108       0       0       0       0                   
         Thermal 1{1}                 77      0     48     91       0       0       0       0                   
         Static Seismic 1{1}          93     11    -45    104       0       0       0       0                   
         Static Seismic 2{1}          52     14    -45     70       0       0       0       0                   
         Static Seismic 3{1}         -29     11    -45     55       0       0       0       0                   
         Static Seismic 4{1}         -43     14    -45     64       0       0       0       0                   
         Static Seismic 5{1}          93    -14    -45    105       0       0       0       0                   
         Static Seismic 6{1}          52    -12    -45     70       0       0       0       0                   
         Static Seismic 7{1}         -29    -15    -45     56       0       0       0       0                   
         Static Seismic 8{1}         -43    -12    -45     63       0       0       0       0                   
         Pressure 1{1}                -2      0     -3      4       0       0       0       0                   
         GT1{1}                       77   -109     48    142       0       0       0       0                   
         GT1P1{1}                     75   -109     45    140       0       0       0       0                   
         GT1P1E1{1}                  168    -97      0    194       0       0       0       0                   
         GT1P1E2{1}                  127    -94      0    158       0       0       0       0                   
         GT1P1E3{1}                   46    -97      0    108       0       0       0       0                   
         GT1P1E4{1}                   32    -94      0    100       0       0       0       0                   
         GT1P1E5{1}                  169   -123      0    209       0       0       0       0                   
         GT1P1E6{1}                  128   -120      0    175       0       0       0       0                   
         GT1P1E7{1}                   46   -123      0    132       0       0       0       0                   
         GT1P1E8{1}                   32   -120      0    125       0       0       0       0                   
 
 Q28     Guide     Tag No.: TYPE 1  [ID: Q28  1]                                
         Gravity{1}                    0   -115      0    115       0       0       0       0                   
         Thermal 1{1}                 -7      0    -89     90       0       0       0       0                   
         Static Seismic 1{1}         -12     14     89     91       0       0       0       0                   
         Static Seismic 2{1}           4     13     89     90       0       0       0       0                   
         Static Seismic 3{1}         -10     14     89     91       0       0       0       0                   
         Static Seismic 4{1}          -6     13     89     91       0       0       0       0                   
         Static Seismic 5{1}         -12    -13     89     91       0       0       0       0                   
         Static Seismic 6{1}           4    -14     89     90       0       0       0       0                   
         Static Seismic 7{1}         -10    -13     89     91       0       0       0       0                   
         Static Seismic 8{1}          -6    -14     89     91       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       -7   -115    -89    146       0       0       0       0                   
         GT1P1{1}                     -7   -115    -89    146       0       0       0       0                   
         GT1P1E1{1}                  -18   -101      0    103       0       0       0       0                   
         GT1P1E2{1}                   -2   -101      0    101       0       0       0       0                   
         GT1P1E3{1}                  -16   -101      0    102       0       0       0       0                   
         GT1P1E4{1}                  -12   -101      0    102       0       0       0       0                   
         GT1P1E5{1}                  -18   -128      0    130       0       0       0       0                   
         GT1P1E6{1}                   -3   -129      0    129       0       0       0       0                   
         GT1P1E7{1}                  -16   -128      0    129       0       0       0       0                   
         GT1P1E8{1}                  -12   -129      0    129       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q30     Guide     Tag No.: TYPE 1  [ID: Q30  1]                                
         Gravity{1}                    0   -128      0    128       0       0       0       0                   
         Thermal 1{1}                -25      0    -97    100       0       0       0       0                   
         Static Seismic 1{1}          15     15     97     99       0       0       0       0                   
         Static Seismic 2{1}          11     15     97     99       0       0       0       0                   
         Static Seismic 3{1}         -40     15     97    106       0       0       0       0                   
         Static Seismic 4{1}         -43     15     97    107       0       0       0       0                   
         Static Seismic 5{1}          15    -15     97     99       0       0       0       0                   
         Static Seismic 6{1}          11    -15     97     99       0       0       0       0                   
         Static Seismic 7{1}         -40    -15     97    106       0       0       0       0                   
         Static Seismic 8{1}         -43    -15     97    107       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -25   -128    -97    162       0       0       0       0                   
         GT1P1{1}                    -25   -128    -97    162       0       0       0       0                   
         GT1P1E1{1}                  -10   -113      0    113       0       0       0       0                   
         GT1P1E2{1}                  -14   -113      0    114       0       0       0       0                   
         GT1P1E3{1}                  -65   -113      0    130       0       0       0       0                   
         GT1P1E4{1}                  -68   -113      0    132       0       0       0       0                   
         GT1P1E5{1}                  -10   -143      0    144       0       0       0       0                   
         GT1P1E6{1}                  -14   -143      0    144       0       0       0       0                   
         GT1P1E7{1}                  -65   -143      0    157       0       0       0       0                   
         GT1P1E8{1}                  -68   -143      0    159       0       0       0       0                   
 
 Q31     Guide     Tag No.: TYPE 1  [ID: Q31  1]                                
         Gravity{1}                    0    -66      0     66       0       0       0       0                   
         Thermal 1{1}                -59      0    -81    100       0       0       0       0                   
         Static Seismic 1{1}         126      8     75    147       0       0       0       0                   
         Static Seismic 2{1}         126      8     75    147       0       0       0       0                   
         Static Seismic 3{1}          40      8     75     85       0       0       0       0                   
         Static Seismic 4{1}          42      8     75     86       0       0       0       0                   
         Static Seismic 5{1}         126     -8     75    147       0       0       0       0                   
         Static Seismic 6{1}         126     -8     75    147       0       0       0       0                   
         Static Seismic 7{1}          40     -8     75     85       0       0       0       0                   
         Static Seismic 8{1}          42     -8     75     86       0       0       0       0                   
         Pressure 1{1}                 8      0      7     11       0       0       0       0                   
         GT1{1}                      -59    -66    -81    120       0       0       0       0                   
         GT1P1{1}                    -50    -66    -75    112       0       0       0       0                   
         GT1P1E1{1}                   76    -58      0     95       0       0       0       0                   
         GT1P1E2{1}                   76    -58      0     96       0       0       0       0                   
         GT1P1E3{1}                  -10    -58      0     59       0       0       0       0                   
         GT1P1E4{1}                   -8    -58      0     59       0       0       0       0                   
         GT1P1E5{1}                   76    -74      0    106       0       0       0       0                   
         GT1P1E6{1}                   76    -74      0    106       0       0       0       0                   
         GT1P1E7{1}                  -10    -74      0     75       0       0       0       0                   
         GT1P1E8{1}                   -8    -74      0     74       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q33     Guide     Tag No.: TYPE 1  [ID: Q33  1]                                
         Gravity{1}                    0    -99      0     99       0       0       0       0                   
         Thermal 1{1}                  7      0   -315    315       0       0       0       0                   
         Static Seismic 1{1}           0     12    -22     25       0       0       0       0                   
         Static Seismic 2{1}           0     12    -62     64       0       0       0       0                   
         Static Seismic 3{1}           0     12     -8     15       0       0       0       0                   
         Static Seismic 4{1}           0     12    -68     69       0       0       0       0                   
         Static Seismic 5{1}           0    -12    -22     25       0       0       0       0                   
         Static Seismic 6{1}           0    -12    -63     64       0       0       0       0                   
         Static Seismic 7{1}           0    -12     -9     14       0       0       0       0                   
         Static Seismic 8{1}           0    -12    -68     69       0       0       0       0                   
         Pressure 1{1}                -7      0     11     13       0       0       0       0                   
         GT1{1}                        7    -99   -315    330       0       0       0       0                   
         GT1P1{1}                      0    -99   -303    319       0       0       0       0                   
         GT1P1E1{1}                    0    -87   -325    336       0       0       0       0                   
         GT1P1E2{1}                    0    -87   -366    376       0       0       0       0                   
         GT1P1E3{1}                    0    -87   -312    324       0       0       0       0                   
         GT1P1E4{1}                    0    -87   -371    381       0       0       0       0                   
         GT1P1E5{1}                    0   -110   -325    344       0       0       0       0                   
         GT1P1E6{1}                    0   -110   -366    382       0       0       0       0                   
         GT1P1E7{1}                    0   -110   -312    331       0       0       0       0                   
         GT1P1E8{1}                    0   -110   -371    387       0       0       0       0                   
 
 Q35     Guide     Tag No.: TYPE 1  [ID: Q35  1]                                
         Gravity{1}                    0    -69      0     69       0       0       0       0                   
         Thermal 1{1}                 72      0     36     81       0       0       0       0                   
         Static Seismic 1{1}         -71      8     27     77       0       0       0       0                   
         Static Seismic 2{1}         -71      8      4     72       0       0       0       0                   
         Static Seismic 3{1}         -71      8     19     74       0       0       0       0                   
         Static Seismic 4{1}         -71      8     -2     72       0       0       0       0                   
         Static Seismic 5{1}         -71     -8     27     77       0       0       0       0                   
         Static Seismic 6{1}         -71     -8      4     72       0       0       0       0                   
         Static Seismic 7{1}         -71     -8     19     74       0       0       0       0                   
         Static Seismic 8{1}         -71     -8     -2     72       0       0       0       0                   
         Pressure 1{1}                -1      0     -1      2       0       0       0       0                   
         GT1{1}                       72    -69     36    106       0       0       0       0                   
         GT1P1{1}                     71    -69     35    105       0       0       0       0                   
         GT1P1E1{1}                    0    -61     62     87       0       0       0       0                   
         GT1P1E2{1}                    0    -61     39     72       0       0       0       0                   
         GT1P1E3{1}                    0    -61     54     81       0       0       0       0                   
         GT1P1E4{1}                    0    -61     34     69       0       0       0       0                   
         GT1P1E5{1}                    0    -77     62     99       0       0       0       0                   
         GT1P1E6{1}                    0    -77     39     86       0       0       0       0                   
         GT1P1E7{1}                    0    -77     54     94       0       0       0       0                   
         GT1P1E8{1}                    0    -77     34     84       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 S00     Anchor    Tag No.: 59A-FL-002 INLET                      Connected to: Ground                          
         Gravity{1}                   -5   -105     -6    105      73       0     -23      76                   
         Thermal 1{1}                 33    -56    -10     66      83      34      80     120                   
         Static Seismic 1{1}          17     16     46     52    -189     -31      35     195                   
         Static Seismic 2{1}          16     17    -43     49     159      50      36     170                   
         Static Seismic 3{1}         -11      5     43     45    -169     -37     -15     174                   
         Static Seismic 4{1}         -25     21    -42     53     154      38     -63     170                   
         Static Seismic 5{1}          19    -12     45     50    -172     -30      38     178                   
         Static Seismic 6{1}          15     -8    -44     47     176      50      31     185                   
         Static Seismic 7{1}         -10    -23     42     49    -153     -35     -11     157                   
         Static Seismic 8{1}         -24     -8    -43     50     170      40     -59     185                   
         Pressure 1{1}                 0      1      0      1      -3      -1      -1       3                   
         GT1{1}                       29   -161    -16    164     156      34      57     169                   
         GT1P1{1}                     28   -160    -16    163     153      33      56     166                   
         GT1P1E1{1}                   46   -144     30    154     -36       2      91      98                   
         GT1P1E2{1}                   45   -143    -58    161     312      83      92     336                   
         GT1P1E3{1}                   17   -155     28    158     -16      -4      41      45                   
         GT1P1E4{1}                    3   -139    -58    151     307      71      -7     315                   
         GT1P1E5{1}                   47   -172     29    181     -18       3      95      96                   
         GT1P1E6{1}                   44   -168    -60    183     329      83      87     350                   
         GT1P1E7{1}                   19   -183     27    186       1      -2      45      45                   
         GT1P1E8{1}                    5   -167    -59    177     323      73      -3     332                   
 
 U11     Guide     Tag No.: TYPE 5  [ID: U11  1]                                
         Gravity{1}                    0   -201      0    201       0       0       0       0                   
         Thermal 1{1}                 14    -87     62    107       0       0       0       0                   
         Static Seismic 1{1}         -15     46     59     77       0       0       0       0                   
         Static Seismic 2{1}         -15     30    -97    103       0       0       0       0                   
         Static Seismic 3{1}         -15     64     20     69       0       0       0       0                   
         Static Seismic 4{1}         -15     65   -135    151       0       0       0       0                   
         Static Seismic 5{1}         -15     -2     58     60       0       0       0       0                   
         Static Seismic 6{1}         -15    -17    -99    102       0       0       0       0                   
         Static Seismic 7{1}         -15     18     17     29       0       0       0       0                   
         Static Seismic 8{1}         -15     19   -138    140       0       0       0       0                   
         Pressure 1{1}                 1      0      2      3       0       0       0       0                   
         GT1{1}                       14   -288     62    294       0       0       0       0                   
         GT1P1{1}                     15   -287     64    295       0       0       0       0                   
         GT1P1E1{1}                    0   -241    123    271       0       0       0       0                   
         GT1P1E2{1}                    0   -257    -34    259       0       0       0       0                   
         GT1P1E3{1}                    0   -223     84    238       0       0       0       0                   
         GT1P1E4{1}                    0   -223    -72    234       0       0       0       0                   
         GT1P1E5{1}                    0   -289    122    314       0       0       0       0                   
         GT1P1E6{1}                    0   -305    -36    307       0       0       0       0                   
         GT1P1E7{1}                    0   -269     81    281       0       0       0       0                   
         GT1P1E8{1}                    0   -268    -74    278       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 U10     Anchor    Tag No.: 59A-P-103B DISCHARGE                  Connected to: Ground                          
         Gravity{1}                    0    -11     -1     11       1       2       1       2                   
         Thermal 1{1}                 83     90    -53    133     -33     -25     -95     104                   
         Static Seismic 1{1}         -29     -1      5     29       0     -19      42      46                   
         Static Seismic 2{1}          28     -1     22     36      36      19     -40      57                   
         Static Seismic 3{1}         -85    -29     37     97      36       0     109     115                   
         Static Seismic 4{1}         -57    -33     50     83      65      50      63     104                   
         Static Seismic 5{1}         -28     -4      6     29       2     -19      42      46                   
         Static Seismic 6{1}          28     -4     23     37      38      19     -39      58                   
         Static Seismic 7{1}         -87    -32     39    101      39       1     112     118                   
         Static Seismic 8{1}         -59    -36     52     87      68      51      66     108                   
         Pressure 1{1}                -1      0     -1      2      -2       0       2       2                   
         GT1{1}                       82     79    -54    126     -32     -23     -94     102                   
         GT1P1{1}                     81     78    -55    126     -34     -23     -92     101                   
         GT1P1E1{1}                   53     77    -50    106     -34     -42     -50      73                   
         GT1P1E2{1}                  109     77    -33    138       2      -4    -132     132                   
         GT1P1E3{1}                   -4     50    -18     53       2     -23      17      28                   
         GT1P1E4{1}                   24     46     -5     52      31      27     -29      50                   
         GT1P1E5{1}                   53     74    -49    104     -32     -42     -50      73                   
         GT1P1E6{1}                  109     74    -32    136       4      -4    -131     131                   
         GT1P1E7{1}                   -6     46    -16     49       4     -22      19      30                   
         GT1P1E8{1}                   22     42     -3     48      34      28     -26      51                   
 
 V10     Guide     Tag No.: TYPE 5  [ID: V10  1]                                
         Gravity{1}                    0    -10      0     10       0       0       0       0                   
         Thermal 1{1}                 26    -41      5     49       0       0       0       0                   
         Static Seismic 1{1}         -26      2      1     26       0       0       0       0                   
         Static Seismic 2{1}         -26      5     -5     27       0       0       0       0                   
         Static Seismic 3{1}         -26      6      0     27       0       0       0       0                   
         Static Seismic 4{1}         -26      2     -5     27       0       0       0       0                   
         Static Seismic 5{1}         -26      0      1     26       0       0       0       0                   
         Static Seismic 6{1}         -26      2     -5     27       0       0       0       0                   
         Static Seismic 7{1}         -26      3      0     27       0       0       0       0                   
         Static Seismic 8{1}         -26      0     -5     27       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       26    -51      5     57       0       0       0       0                   
         GT1P1{1}                     26    -50      5     57       0       0       0       0                   
         GT1P1E1{1}                    0    -49      5     49       0       0       0       0                   
         GT1P1E2{1}                    0    -46      0     46       0       0       0       0                   
         GT1P1E3{1}                    0    -44      5     45       0       0       0       0                   
         GT1P1E4{1}                    0    -48      0     48       0       0       0       0                   
         GT1P1E5{1}                    0    -51      5     51       0       0       0       0                   
         GT1P1E6{1}                    0    -48      0     48       0       0       0       0                   
         GT1P1E7{1}                    0    -47      5     47       0       0       0       0                   
         GT1P1E8{1}                    0    -51      0     51       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 W00     Anchor    Tag No.: 59A-FL-001 DRAIN                      Connected to: Ground                          
         Gravity{1}                   -2    -52      1     52       2      -1      -8       8                   
         Thermal 1{1}                 15    -10    -19     26      44      26      20      55                   
         Static Seismic 1{1}           8      6     18     21     -43      -9      18      47                   
         Static Seismic 2{1}          20      2    -15     25      30      10      35      47                   
         Static Seismic 3{1}         -24     13     16     32     -35     -11     -40      54                   
         Static Seismic 4{1}         -14      9    -16     23      36       7     -27      45                   
         Static Seismic 5{1}           8     -6     18     21     -42      -9      16      46                   
         Static Seismic 6{1}          20    -11    -14     27      30      10      33      46                   
         Static Seismic 7{1}         -24      0     16     29     -35     -11     -40      54                   
         Static Seismic 8{1}         -14     -4    -15     21      36       7     -27      45                   
         Pressure 1{1}                 0      0      0      0      -1       0       0       1                   
         GT1{1}                       12    -62    -18     66      46      24      12      53                   
         GT1P1{1}                     12    -62    -18     65      45      24      12      52                   
         GT1P1E1{1}                   21    -55      0     59       2      15      30      34                   
         GT1P1E2{1}                   33    -60    -33     76      75      34      47      95                   
         GT1P1E3{1}                  -12    -49     -2     50      10      13     -28      32                   
         GT1P1E4{1}                   -2    -53    -34     63      80      31     -15      87                   
         GT1P1E5{1}                   20    -68      0     71       3      15      28      32                   
         GT1P1E6{1}                   32    -73    -32     86      75      34      45      94                   
         GT1P1E7{1}                  -12    -61     -2     63      10      13     -28      32                   
         GT1P1E8{1}                   -1    -66    -33     74      81      31     -14      88                   
 
 W20     Guide     Tag No.: TYPE 4  [ID: W20  1]                                
         Gravity{1}                    0    -63      0     63       0       0       0       0                   
         Thermal 1{1}                -10     15    -36     40       0       0       0       0                   
         Static Seismic 1{1}          10     20     36     42       0       0       0       0                   
         Static Seismic 2{1}          10      5     36     38       0       0       0       0                   
         Static Seismic 3{1}          -5      7     36     37       0       0       0       0                   
         Static Seismic 4{1}          -3     -7     36     37       0       0       0       0                   
         Static Seismic 5{1}          10      5     36     38       0       0       0       0                   
         Static Seismic 6{1}          10    -10     36     39       0       0       0       0                   
         Static Seismic 7{1}          -7     -7     36     37       0       0       0       0                   
         Static Seismic 8{1}          -5    -21     36     42       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -10    -48    -36     61       0       0       0       0                   
         GT1P1{1}                    -10    -48    -36     61       0       0       0       0                   
         GT1P1E1{1}                    0    -28      0     28       0       0       0       0                   
         GT1P1E2{1}                    0    -43      0     43       0       0       0       0                   
         GT1P1E3{1}                  -15    -41      0     44       0       0       0       0                   
         GT1P1E4{1}                  -13    -55      0     57       0       0       0       0                   
         GT1P1E5{1}                    0    -43      0     43       0       0       0       0                   
         GT1P1E6{1}                    0    -58      0     58       0       0       0       0                   
         GT1P1E7{1}                  -17    -55      0     58       0       0       0       0                   
         GT1P1E8{1}                  -15    -70      0     71       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 W19     Guide     Tag No.: TYPE 4  [ID: W19  1]                                
         Gravity{1}                    0    -86      0     86       0       0       0       0                   
         Thermal 1{1}                -48     24      0     54       0       0       0       0                   
         Static Seismic 1{1}          48     14      0     50       0       0       0       0                   
         Static Seismic 2{1}          48     14      0     50       0       0       0       0                   
         Static Seismic 3{1}          20     -8      0     21       0       0       0       0                   
         Static Seismic 4{1}           0      4      0      4       0       0       0       0                   
         Static Seismic 5{1}          48     -7      0     49       0       0       0       0                   
         Static Seismic 6{1}          48     -7      0     49       0       0       0       0                   
         Static Seismic 7{1}          19    -28      0     33       0       0       0       0                   
         Static Seismic 8{1}          -1    -17      0     17       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -48    -62      0     78       0       0       0       0                   
         GT1P1{1}                    -48    -62      0     79       0       0       0       0                   
         GT1P1E1{1}                    0    -48      0     48       0       0       0       0                   
         GT1P1E2{1}                    0    -48      0     48       0       0       0       0                   
         GT1P1E3{1}                  -29    -70      0     75       0       0       0       0                   
         GT1P1E4{1}                  -49    -58      0     76       0       0       0       0                   
         GT1P1E5{1}                    0    -69      0     69       0       0       0       0                   
         GT1P1E6{1}                    0    -69      0     69       0       0       0       0                   
         GT1P1E7{1}                  -30    -90      0     94       0       0       0       0                   
         GT1P1E8{1}                  -49    -79      0     93       0       0       0       0                   
 
 W18     Guide     Tag No.: TYPE 4  [ID: W18  1]                                
         Gravity{1}                    0    -44      0     44       0       0       0       0                   
         Thermal 1{1}                -17      7     23     29       0       0       0       0                   
         Static Seismic 1{1}          12      8    -23     27       0       0       0       0                   
         Static Seismic 2{1}          17      2    -23     29       0       0       0       0                   
         Static Seismic 3{1}         -27      9    -23     36       0       0       0       0                   
         Static Seismic 4{1}          -5      3    -23     24       0       0       0       0                   
         Static Seismic 5{1}          12     -3    -23     26       0       0       0       0                   
         Static Seismic 6{1}          17     -8    -23     30       0       0       0       0                   
         Static Seismic 7{1}         -26     -1    -23     35       0       0       0       0                   
         Static Seismic 8{1}          -5     -8    -23     25       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -17    -37     23     47       0       0       0       0                   
         GT1P1{1}                    -17    -37     23     47       0       0       0       0                   
         GT1P1E1{1}                   -5    -29      0     30       0       0       0       0                   
         GT1P1E2{1}                    0    -35      0     35       0       0       0       0                   
         GT1P1E3{1}                  -44    -28      0     52       0       0       0       0                   
         GT1P1E4{1}                  -22    -34      0     40       0       0       0       0                   
         GT1P1E5{1}                   -5    -40      0     40       0       0       0       0                   
         GT1P1E6{1}                    0    -45      0     45       0       0       0       0                   
         GT1P1E7{1}                  -43    -38      0     58       0       0       0       0                   
         GT1P1E8{1}                  -22    -44      0     49       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 W17     Guide     Tag No.: TYPE 6  [ID: W17  1]                                
         Gravity{1}                    0    -41      0     41       0       0       0       0                   
         Thermal 1{1}                -20    -29     50     61       0       0       0       0                   
         Static Seismic 1{1}          20      4    -50     54       0       0       0       0                   
         Static Seismic 2{1}          20      9    -50     55       0       0       0       0                   
         Static Seismic 3{1}          20     13    -50     55       0       0       0       0                   
         Static Seismic 4{1}          20     18    -50     57       0       0       0       0                   
         Static Seismic 5{1}          20     -5    -50     54       0       0       0       0                   
         Static Seismic 6{1}          20      0    -50     54       0       0       0       0                   
         Static Seismic 7{1}          20      3    -50     54       0       0       0       0                   
         Static Seismic 8{1}          20      9    -50     55       0       0       0       0                   
         Pressure 1{1}                 0      0      0      1       0       0       0       0                   
         GT1{1}                      -20    -70     50     88       0       0       0       0                   
         GT1P1{1}                    -20    -69     50     88       0       0       0       0                   
         GT1P1E1{1}                    0    -65      0     65       0       0       0       0                   
         GT1P1E2{1}                    0    -60      0     60       0       0       0       0                   
         GT1P1E3{1}                    0    -56      0     56       0       0       0       0                   
         GT1P1E4{1}                    0    -51      0     51       0       0       0       0                   
         GT1P1E5{1}                    0    -75      0     75       0       0       0       0                   
         GT1P1E6{1}                    0    -70      0     70       0       0       0       0                   
         GT1P1E7{1}                    0    -66      0     66       0       0       0       0                   
         GT1P1E8{1}                    0    -60      0     60       0       0       0       0                   
 
 W16     Anchor    Tag No.: 59A-TK-2 P1                           Connected to: Ground                          
         Gravity{1}                    0      6      0      6      -1       0       2       2                   
         Thermal 1{1}                 35     27      1     44       1     -57      -9      58                   
         Static Seismic 1{1}         -12      1     57     59      49     -55      11      74                   
         Static Seismic 2{1}         -25     -4      9     27      10      28      20      36                   
         Static Seismic 3{1}         -20     -8     59     62      51     -56      13      77                   
         Static Seismic 4{1}         -37    -14      9     41      12      26      26      38                   
         Static Seismic 5{1}         -12      2     57     59      48     -55      11      74                   
         Static Seismic 6{1}         -25     -3      9     27      10      28      20      36                   
         Static Seismic 7{1}         -20     -7     59     62      51     -56      13      77                   
         Static Seismic 8{1}         -37    -12      9     40      12      26      26      39                   
         Pressure 1{1}                 0      0      0      1       0       1       0       1                   
         GT1{1}                       36     33      1     48       1     -57      -7      57                   
         GT1P1{1}                     35     32      1     48       0     -56      -7      56                   
         GT1P1E1{1}                   23     33     58     71      49    -111       4     121                   
         GT1P1E2{1}                   10     28     10     31      11     -28      13      32                   
         GT1P1E3{1}                   16     24     60     66      52    -112       6     123                   
         GT1P1E4{1}                   -2     18     10     21      12     -30      19      37                   
         GT1P1E5{1}                   23     34     58     71      49    -111       4     121                   
         GT1P1E6{1}                   10     29     10     32      11     -28      13      33                   
         GT1P1E7{1}                   16     25     60     67      52    -112       6     123                   
         GT1P1E8{1}                   -2     20     10     22      12     -30      19      38                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Z08     Guide     Tag No.: PLATFORM SUPPORT  [ID: Z08  1]                      
         Gravity{1}                    0      0      0      0       0       0       0       0                   
         Thermal 1{1}                 24    -17     -9     31       0       0       0       0                   
         Static Seismic 1{1}         132     17     78    154       0       0       0       0                   
         Static Seismic 2{1}         137     17    -91    165       0       0       0       0                   
         Static Seismic 3{1}        -116     17     80    142       0       0       0       0                   
         Static Seismic 4{1}        -111     17    -90    144       0       0       0       0                   
         Static Seismic 5{1}         131     17     77    153       0       0       0       0                   
         Static Seismic 6{1}         136     17    -91    165       0       0       0       0                   
         Static Seismic 7{1}        -116     17     79    141       0       0       0       0                   
         Static Seismic 8{1}        -113     17    -90    145       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       24    -17     -9     31       0       0       0       0                   
         GT1P1{1}                     24    -17     -9     31       0       0       0       0                   
         GT1P1E1{1}                  156      0     69    171       0       0       0       0                   
         GT1P1E2{1}                  161      0   -100    190       0       0       0       0                   
         GT1P1E3{1}                  -92      0     71    116       0       0       0       0                   
         GT1P1E4{1}                  -87      0    -98    131       0       0       0       0                   
         GT1P1E5{1}                  155      0     69    170       0       0       0       0                   
         GT1P1E6{1}                  160      0   -100    189       0       0       0       0                   
         GT1P1E7{1}                  -92      0     71    116       0       0       0       0                   
         GT1P1E8{1}                  -88      0    -99    132       0       0       0       0                   
 
 Z06     Shoe      Tag No.: LOADING ARM BRACE SUPPORT  [ID: Z06  1]             
         Gravity{1}                    0   -423      0    423       0       0       0       0                   
         Thermal 1{1}                  0    -17      0     17       0       0       0       0                   
         Static Seismic 1{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 2{1}           0      1      0      1       0       0       0       0                   
         Static Seismic 3{1}           0     14      0     14       0       0       0       0                   
         Static Seismic 4{1}           0     15      0     15       0       0       0       0                   
         Static Seismic 5{1}           0    -16      0     16       0       0       0       0                   
         Static Seismic 6{1}           0    -15      0     15       0       0       0       0                   
         Static Seismic 7{1}           0     -2      0      2       0       0       0       0                   
         Static Seismic 8{1}           0     -2      0      2       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0   -440      0    440       0       0       0       0                   
         GT1P1{1}                      0   -440      0    440       0       0       0       0                   
         GT1P1E1{1}                    0   -440      0    440       0       0       0       0                   
         GT1P1E2{1}                    0   -439      0    439       0       0       0       0                   
         GT1P1E3{1}                    0   -426      0    426       0       0       0       0                   
         GT1P1E4{1}                    0   -426      0    426       0       0       0       0                   
         GT1P1E5{1}                    0   -456      0    456       0       0       0       0                   
         GT1P1E6{1}                    0   -455      0    455       0       0       0       0                   
         GT1P1E7{1}                    0   -443      0    443       0       0       0       0                   
         GT1P1E8{1}                    0   -442      0    442       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AA13    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AA13 1]                      
         Gravity{1}                    0   -103      0    103       0       0       0       0                   
         Thermal 1{1}                  0   -364      0    364       0       0       0       0                   
         Static Seismic 1{1}           0    -70      0     70       0       0       0       0                   
         Static Seismic 2{1}           0    -83      0     83       0       0       0       0                   
         Static Seismic 3{1}           0     -7      0      7       0       0       0       0                   
         Static Seismic 4{1}           0    -23      0     23       0       0       0       0                   
         Static Seismic 5{1}           0    -89      0     89       0       0       0       0                   
         Static Seismic 6{1}           0   -103      0    103       0       0       0       0                   
         Static Seismic 7{1}           0    -29      0     29       0       0       0       0                   
         Static Seismic 8{1}           0    -44      0     44       0       0       0       0                   
         Pressure 1{1}                 0     -1      0      1       0       0       0       0                   
         GT1{1}                        0   -467      0    467       0       0       0       0                   
         GT1P1{1}                      0   -468      0    468       0       0       0       0                   
         GT1P1E1{1}                    0   -538      0    538       0       0       0       0                   
         GT1P1E2{1}                    0   -551      0    551       0       0       0       0                   
         GT1P1E3{1}                    0   -475      0    475       0       0       0       0                   
         GT1P1E4{1}                    0   -491      0    491       0       0       0       0                   
         GT1P1E5{1}                    0   -557      0    557       0       0       0       0                   
         GT1P1E6{1}                    0   -571      0    571       0       0       0       0                   
         GT1P1E7{1}                    0   -497      0    497       0       0       0       0                   
         GT1P1E8{1}                    0   -512      0    512       0       0       0       0                   
 
 AA12    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AA12 1]                      
         Gravity{1}                    0   -328      0    328       0       0       0       0                   
         Thermal 1{1}                  0    107      0    107       0       0       0       0                   
         Static Seismic 1{1}           0     56      0     56       0       0       0       0                   
         Static Seismic 2{1}           0     73      0     73       0       0       0       0                   
         Static Seismic 3{1}           0     16      0     16       0       0       0       0                   
         Static Seismic 4{1}           0     38      0     38       0       0       0       0                   
         Static Seismic 5{1}           0    -25      0     25       0       0       0       0                   
         Static Seismic 6{1}           0     -6      0      6       0       0       0       0                   
         Static Seismic 7{1}           0    -62      0     62       0       0       0       0                   
         Static Seismic 8{1}           0    -41      0     41       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0   -221      0    221       0       0       0       0                   
         GT1P1{1}                      0   -221      0    221       0       0       0       0                   
         GT1P1E1{1}                    0   -165      0    165       0       0       0       0                   
         GT1P1E2{1}                    0   -148      0    148       0       0       0       0                   
         GT1P1E3{1}                    0   -205      0    205       0       0       0       0                   
         GT1P1E4{1}                    0   -183      0    183       0       0       0       0                   
         GT1P1E5{1}                    0   -246      0    246       0       0       0       0                   
         GT1P1E6{1}                    0   -226      0    226       0       0       0       0                   
         GT1P1E7{1}                    0   -283      0    283       0       0       0       0                   
         GT1P1E8{1}                    0   -261      0    261       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AA14    Guide     Tag No.: PLATFORM SUPPORT  [ID: AA14 1]                      
         Gravity{1}                    0      0      0      0       0       0       0       0                   
         Thermal 1{1}                  0      0      0      0       0       0       0       0                   
         Static Seismic 1{1}           0      0     77     77       0       0       0       0                   
         Static Seismic 2{1}           0      0    -74     74       0       0       0       0                   
         Static Seismic 3{1}           0      0     76     76       0       0       0       0                   
         Static Seismic 4{1}           0      0    -74     74       0       0       0       0                   
         Static Seismic 5{1}           0      0     77     77       0       0       0       0                   
         Static Seismic 6{1}           0      0    -74     74       0       0       0       0                   
         Static Seismic 7{1}          -1      0     76     76       0       0       0       0                   
         Static Seismic 8{1}           0      0    -74     74       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0      0      0      0       0       0       0       0                   
         GT1P1{1}                      0      0      0      0       0       0       0       0                   
         GT1P1E1{1}                    0      0     77     77       0       0       0       0                   
         GT1P1E2{1}                    0      0    -74     74       0       0       0       0                   
         GT1P1E3{1}                    0      0     76     76       0       0       0       0                   
         GT1P1E4{1}                    0      0    -74     74       0       0       0       0                   
         GT1P1E5{1}                    0      0     77     77       0       0       0       0                   
         GT1P1E6{1}                    0      0    -74     74       0       0       0       0                   
         GT1P1E7{1}                   -1      0     76     76       0       0       0       0                   
         GT1P1E8{1}                    0      0    -74     74       0       0       0       0                   
 
 AA10    Shoe      Tag No.: LOADING ARM BRACE SUPPORT  [ID: AA10 1]             
         Gravity{1}                    0   -437      0    437       0       0       0       0                   
         Thermal 1{1}                  0     -2      0      2       0       0       0       0                   
         Static Seismic 1{1}           0     21      0     21       0       0       0       0                   
         Static Seismic 2{1}           0     22      0     22       0       0       0       0                   
         Static Seismic 3{1}           0     -2      0      2       0       0       0       0                   
         Static Seismic 4{1}           0     -2      0      2       0       0       0       0                   
         Static Seismic 5{1}           0      2      0      2       0       0       0       0                   
         Static Seismic 6{1}           0      2      0      2       0       0       0       0                   
         Static Seismic 7{1}           0    -22      0     22       0       0       0       0                   
         Static Seismic 8{1}           0    -21      0     21       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0   -439      0    439       0       0       0       0                   
         GT1P1{1}                      0   -439      0    439       0       0       0       0                   
         GT1P1E1{1}                    0   -418      0    418       0       0       0       0                   
         GT1P1E2{1}                    0   -418      0    418       0       0       0       0                   
         GT1P1E3{1}                    0   -442      0    442       0       0       0       0                   
         GT1P1E4{1}                    0   -441      0    441       0       0       0       0                   
         GT1P1E5{1}                    0   -438      0    438       0       0       0       0                   
         GT1P1E6{1}                    0   -437      0    437       0       0       0       0                   
         GT1P1E7{1}                    0   -461      0    461       0       0       0       0                   
         GT1P1E8{1}                    0   -461      0    461       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AC06    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AC06 1]                      
         Gravity{1}                    0    -14      0     14       0       0       0       0                   
         Thermal 1{1}                  0     -3      0      3       0       0       0       0                   
         Static Seismic 1{1}           0      5      0      5       0       0       0       0                   
         Static Seismic 2{1}           0      3      0      3       0       0       0       0                   
         Static Seismic 3{1}           0     -1      0      1       0       0       0       0                   
         Static Seismic 4{1}           0      1      0      1       0       0       0       0                   
         Static Seismic 5{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 6{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 7{1}           0     -4      0      4       0       0       0       0                   
         Static Seismic 8{1}           0     -2      0      2       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0    -16      0     16       0       0       0       0                   
         GT1P1{1}                      0    -16      0     16       0       0       0       0                   
         GT1P1E1{1}                    0    -12      0     12       0       0       0       0                   
         GT1P1E2{1}                    0    -13      0     13       0       0       0       0                   
         GT1P1E3{1}                    0    -18      0     18       0       0       0       0                   
         GT1P1E4{1}                    0    -16      0     16       0       0       0       0                   
         GT1P1E5{1}                    0    -16      0     16       0       0       0       0                   
         GT1P1E6{1}                    0    -16      0     16       0       0       0       0                   
         GT1P1E7{1}                    0    -21      0     21       0       0       0       0                   
         GT1P1E8{1}                    0    -19      0     19       0       0       0       0                   
 
 AC05    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AC05 1]                      
         Gravity{1}                    0    -13      0     13       0       0       0       0                   
         Thermal 1{1}                  0      1      0      1       0       0       0       0                   
         Static Seismic 1{1}           0     13      0     13       0       0       0       0                   
         Static Seismic 2{1}           0     -2      0      2       0       0       0       0                   
         Static Seismic 3{1}           0      9      0      9       0       0       0       0                   
         Static Seismic 4{1}           0    -12      0     12       0       0       0       0                   
         Static Seismic 5{1}           0     13      0     13       0       0       0       0                   
         Static Seismic 6{1}           0     -5      0      5       0       0       0       0                   
         Static Seismic 7{1}           0      5      0      5       0       0       0       0                   
         Static Seismic 8{1}           0    -15      0     15       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0    -12      0     12       0       0       0       0                   
         GT1P1{1}                      0    -13      0     13       0       0       0       0                   
         GT1P1E1{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E2{1}                    0    -14      0     14       0       0       0       0                   
         GT1P1E3{1}                    0     -4      0      4       0       0       0       0                   
         GT1P1E4{1}                    0    -24      0     24       0       0       0       0                   
         GT1P1E5{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E6{1}                    0    -18      0     18       0       0       0       0                   
         GT1P1E7{1}                    0     -7      0      7       0       0       0       0                   
         GT1P1E8{1}                    0    -27      0     27       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AD00    Anchor    Tag No.: 59A-P-103A SUCTION                    Connected to: Ground                          
         Gravity{1}                   25    -41      1     49       4       2       2       5                   
         Thermal 1{1}                166     43     45    177     -56    -298      28     305                   
         Static Seismic 1{1}         -31   -128     61    145      19    -170     -86     191                   
         Static Seismic 2{1}        -104    -69    -38    130       5     161     -48     168                   
         Static Seismic 3{1}        -120     62     62    149      -4    -181      37     185                   
         Static Seismic 4{1}        -194    121    -38    232     -18     154      75     172                   
         Static Seismic 5{1}         -31   -119     62    138      18    -172     -74     188                   
         Static Seismic 6{1}        -104    -61    -38    126       4     158     -36     162                   
         Static Seismic 7{1}        -121     71     63    153      -5    -184      49     190                   
         Static Seismic 8{1}        -194    129    -38    237     -19     152      87     176                   
         Pressure 1{1}                 0      0      0      0       0      -1       0       1                   
         GT1{1}                      191      1     46    197     -52    -296      29     302                   
         GT1P1{1}                    192      1     46    197     -52    -297      29     303                   
         GT1P1E1{1}                  161   -126    108    231     -33    -467     -57     472                   
         GT1P1E2{1}                   88    -68      8    112     -47    -137     -19     146                   
         GT1P1E3{1}                   71     63    109    145     -56    -479      66     487                   
         GT1P1E4{1}                   -2    122      8    122     -70    -143     104     190                   
         GT1P1E5{1}                  161   -118    108    227     -34    -470     -44     473                   
         GT1P1E6{1}                   88    -59      8    106     -48    -139      -6     147                   
         GT1P1E7{1}                   71     72    109    149     -57    -481      79     491                   
         GT1P1E8{1}                   -3    131      8    131     -71    -145     117     200                   
 
 AD02    Guide     Tag No.: TYPE 3  [ID: AD02 1]                                
         Gravity{1}                    0    -78      0     78       0       0       0       0                   
         Thermal 1{1}                -94    -43     13    104       0       0       0       0                   
         Static Seismic 1{1}          94    170    -13    195       0       0       0       0                   
         Static Seismic 2{1}          94    101    -13    138       0       0       0       0                   
         Static Seismic 3{1}          94    -62    -13    113       0       0       0       0                   
         Static Seismic 4{1}          94   -132    -13    162       0       0       0       0                   
         Static Seismic 5{1}          94    130    -13    161       0       0       0       0                   
         Static Seismic 6{1}          94     60    -13    112       0       0       0       0                   
         Static Seismic 7{1}          94   -102    -13    140       0       0       0       0                   
         Static Seismic 8{1}          94   -172    -13    197       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -94   -121     13    154       0       0       0       0                   
         GT1P1{1}                    -94   -121     13    154       0       0       0       0                   
         GT1P1E1{1}                    0     49      0     49       0       0       0       0                   
         GT1P1E2{1}                    0    -21      0     21       0       0       0       0                   
         GT1P1E3{1}                    0   -183      0    183       0       0       0       0                   
         GT1P1E4{1}                    0   -253      0    253       0       0       0       0                   
         GT1P1E5{1}                    0      8      0      8       0       0       0       0                   
         GT1P1E6{1}                    0    -61      0     61       0       0       0       0                   
         GT1P1E7{1}                    0   -224      0    224       0       0       0       0                   
         GT1P1E8{1}                    0   -294      0    294       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AD26    Guide     Tag No.: TYPE 3  [ID: AD26 1]                                
         Gravity{1}                    0   -241      1    241       0       0       0       0                   
         Thermal 1{1}                -26    307     43    311       0       0       0       0                   
         Static Seismic 1{1}          27   -122    -44    132       0       0       0       0                   
         Static Seismic 2{1}          27   -165    -44    172       0       0       0       0                   
         Static Seismic 3{1}          27    155    -45    164       0       0       0       0                   
         Static Seismic 4{1}          27    113    -45    124       0       0       0       0                   
         Static Seismic 5{1}          27   -112    -44    123       0       0       0       0                   
         Static Seismic 6{1}          27   -155    -44    163       0       0       0       0                   
         Static Seismic 7{1}          27    165    -45    173       0       0       0       0                   
         Static Seismic 8{1}          27    123    -45    133       0       0       0       0                   
         Pressure 1{1}                 0      1      0      1       0       0       0       0                   
         GT1{1}                      -26     66     44     83       0       0       0       0                   
         GT1P1{1}                    -27     66     44     84       0       0       0       0                   
         GT1P1E1{1}                    0    -56      0     56       0       0       0       0                   
         GT1P1E2{1}                    0    -98      0     98       0       0       0       0                   
         GT1P1E3{1}                    0    222     -1    222       0       0       0       0                   
         GT1P1E4{1}                    0    179     -1    179       0       0       0       0                   
         GT1P1E5{1}                    0    -46      0     46       0       0       0       0                   
         GT1P1E6{1}                    0    -88      0     88       0       0       0       0                   
         GT1P1E7{1}                    0    232     -1    232       0       0       0       0                   
         GT1P1E8{1}                    0    189     -1    189       0       0       0       0                   
 
 AD27    Guide     Tag No.: TYPE 3  [ID: AD27 1]                                
         Gravity{1}                    0   -152      0    152       0       0       0       0                   
         Thermal 1{1}                 -9    136      8    137       0       0       0       0                   
         Static Seismic 1{1}           9    -56     -8     58       0       0       0       0                   
         Static Seismic 2{1}           9     20     -8     24       0       0       0       0                   
         Static Seismic 3{1}           9     25     -8     28       0       0       0       0                   
         Static Seismic 4{1}           9    102     -8    102       0       0       0       0                   
         Static Seismic 5{1}           9    -99     -8    100       0       0       0       0                   
         Static Seismic 6{1}           9    -22     -8     25       0       0       0       0                   
         Static Seismic 7{1}           9    -18     -8     22       0       0       0       0                   
         Static Seismic 8{1}           9     59     -8     60       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       -9    -16      8     20       0       0       0       0                   
         GT1P1{1}                     -9    -16      8     20       0       0       0       0                   
         GT1P1E1{1}                    0    -72      0     72       0       0       0       0                   
         GT1P1E2{1}                    0      5      0      5       0       0       0       0                   
         GT1P1E3{1}                    0      9      0      9       0       0       0       0                   
         GT1P1E4{1}                    0     86      0     86       0       0       0       0                   
         GT1P1E5{1}                    0   -114      0    114       0       0       0       0                   
         GT1P1E6{1}                    0    -38      0     38       0       0       0       0                   
         GT1P1E7{1}                    0    -33      0     33       0       0       0       0                   
         GT1P1E8{1}                    0     44      0     44       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AD28    Guide     Tag No.: TYPE 3  [ID: AD28 1]                                
         Gravity{1}                    0   -284      0    284       0       0       0       0                   
         Thermal 1{1}                -63    197    -51    213       0       0       0       0                   
         Static Seismic 1{1}          61     78     52    112       0       0       0       0                   
         Static Seismic 2{1}          17     85     52    101       0       0       0       0                   
         Static Seismic 3{1}         -35     56     52     84       0       0       0       0                   
         Static Seismic 4{1}         -78     64     52    113       0       0       0       0                   
         Static Seismic 5{1}          63      9     52     82       0       0       0       0                   
         Static Seismic 6{1}          19     15     52     57       0       0       0       0                   
         Static Seismic 7{1}         -34    -12     52     63       0       0       0       0                   
         Static Seismic 8{1}         -76     -5     52     92       0       0       0       0                   
         Pressure 1{1}                 0      0      0      1       0       0       0       0                   
         GT1{1}                      -63    -87    -51    119       0       0       0       0                   
         GT1P1{1}                    -64    -87    -52    119       0       0       0       0                   
         GT1P1E1{1}                   -3     -9      0      9       0       0       0       0                   
         GT1P1E2{1}                  -46     -2      0     46       0       0       0       0                   
         GT1P1E3{1}                  -98    -30      0    103       0       0       0       0                   
         GT1P1E4{1}                 -141    -22      0    143       0       0       0       0                   
         GT1P1E5{1}                   -1    -78      0     78       0       0       0       0                   
         GT1P1E6{1}                  -45    -71      0     84       0       0       0       0                   
         GT1P1E7{1}                  -98    -99      0    139       0       0       0       0                   
         GT1P1E8{1}                 -140    -92      0    167       0       0       0       0                   
 
 AD11    Guide     Tag No.: TYPE 3  [ID: AD11 1]                                
         Gravity{1}                    0    -70      0     70       0       0       0       0                   
         Thermal 1{1}                 -9     85    -10     87       0       0       0       0                   
         Static Seismic 1{1}           9      1     11     14       0       0       0       0                   
         Static Seismic 2{1}           9      1     11     14       0       0       0       0                   
         Static Seismic 3{1}          -9     19     11     24       0       0       0       0                   
         Static Seismic 4{1}           9     20     11     24       0       0       0       0                   
         Static Seismic 5{1}           9    -19     11     24       0       0       0       0                   
         Static Seismic 6{1}           9    -18     11     23       0       0       0       0                   
         Static Seismic 7{1}          -8     -1     11     13       0       0       0       0                   
         Static Seismic 8{1}           9      0     11     14       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       -9     15    -10     21       0       0       0       0                   
         GT1P1{1}                     -9     16    -11     21       0       0       0       0                   
         GT1P1E1{1}                    0     16      0     16       0       0       0       0                   
         GT1P1E2{1}                    0     17      0     17       0       0       0       0                   
         GT1P1E3{1}                  -18     35      0     39       0       0       0       0                   
         GT1P1E4{1}                    0     35      0     35       0       0       0       0                   
         GT1P1E5{1}                    0     -4      0      4       0       0       0       0                   
         GT1P1E6{1}                    0     -3      0      3       0       0       0       0                   
         GT1P1E7{1}                  -17     15      0     22       0       0       0       0                   
         GT1P1E8{1}                    0     15      0     15       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AD29    Guide     Tag No.: TYPE 3  [ID: AD29 1]                                
         Gravity{1}                    0    -83      0     83       0       0       0       0                   
         Thermal 1{1}                 15     11     54     57       0       0       0       0                   
         Static Seismic 1{1}         -15      5    -54     56       0       0       0       0                   
         Static Seismic 2{1}           4     11    -54     56       0       0       0       0                   
         Static Seismic 3{1}         -15     -2    -54     56       0       0       0       0                   
         Static Seismic 4{1}         -15      3    -54     56       0       0       0       0                   
         Static Seismic 5{1}         -15    -14    -54     58       0       0       0       0                   
         Static Seismic 6{1}           4     -8    -54     55       0       0       0       0                   
         Static Seismic 7{1}         -15    -21    -54     60       0       0       0       0                   
         Static Seismic 8{1}         -15    -16    -54     58       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       15    -72     54     91       0       0       0       0                   
         GT1P1{1}                     15    -72     54     91       0       0       0       0                   
         GT1P1E1{1}                    0    -67      0     67       0       0       0       0                   
         GT1P1E2{1}                   19    -61      0     64       0       0       0       0                   
         GT1P1E3{1}                    0    -75      0     75       0       0       0       0                   
         GT1P1E4{1}                    0    -69      0     69       0       0       0       0                   
         GT1P1E5{1}                    0    -86      0     86       0       0       0       0                   
         GT1P1E6{1}                   19    -80      0     82       0       0       0       0                   
         GT1P1E7{1}                    0    -93      0     93       0       0       0       0                   
         GT1P1E8{1}                    0    -88      0     88       0       0       0       0                   
 
 AD30    Guide     Tag No.: TYPE 3  [ID: AD30 1]                                
         Gravity{1}                    0    -63      0     63       0       0       0       0                   
         Thermal 1{1}                -56    -10    -30     65       0       0       0       0                   
         Static Seismic 1{1}          57      9     30     65       0       0       0       0                   
         Static Seismic 2{1}          24      8     30     39       0       0       0       0                   
         Static Seismic 3{1}          12     10     30     34       0       0       0       0                   
         Static Seismic 4{1}         -29      9     30     43       0       0       0       0                   
         Static Seismic 5{1}          57     -6     30     65       0       0       0       0                   
         Static Seismic 6{1}          24     -7     30     39       0       0       0       0                   
         Static Seismic 7{1}          12     -6     30     33       0       0       0       0                   
         Static Seismic 8{1}         -29     -6     30     42       0       0       0       0                   
         Pressure 1{1}                -1      0      0      1       0       0       0       0                   
         GT1{1}                      -56    -74    -30     98       0       0       0       0                   
         GT1P1{1}                    -57    -74    -30     98       0       0       0       0                   
         GT1P1E1{1}                    0    -65      0     65       0       0       0       0                   
         GT1P1E2{1}                  -33    -66      0     73       0       0       0       0                   
         GT1P1E3{1}                  -45    -64      0     79       0       0       0       0                   
         GT1P1E4{1}                  -86    -65      0    108       0       0       0       0                   
         GT1P1E5{1}                    0    -80      0     80       0       0       0       0                   
         GT1P1E6{1}                  -33    -81      0     87       0       0       0       0                   
         GT1P1E7{1}                  -45    -80      0     91       0       0       0       0                   
         GT1P1E8{1}                  -85    -80      0    117       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AD25    Guide     Tag No.: TYPE 3  [ID: AD25 1]                                
         Gravity{1}                    0    -92      0     92       0       0       0       0                   
         Thermal 1{1}               -112      4   -143    182       0       0       0       0                   
         Static Seismic 1{1}         112     11    126    169       0       0       0       0                   
         Static Seismic 2{1}         112     11    -58    126       0       0       0       0                   
         Static Seismic 3{1}         112     10    119    164       0       0       0       0                   
         Static Seismic 4{1}         112     10    -59    127       0       0       0       0                   
         Static Seismic 5{1}         112    -11    127    170       0       0       0       0                   
         Static Seismic 6{1}         112    -11    -57    126       0       0       0       0                   
         Static Seismic 7{1}         112    -12    120    165       0       0       0       0                   
         Static Seismic 8{1}         112    -12    -59    127       0       0       0       0                   
         Pressure 1{1}                 0      0     -1      1       0       0       0       0                   
         GT1{1}                     -112    -88   -143    202       0       0       0       0                   
         GT1P1{1}                   -112    -88   -144    202       0       0       0       0                   
         GT1P1E1{1}                    0    -77    -17     79       0       0       0       0                   
         GT1P1E2{1}                    0    -77   -201    216       0       0       0       0                   
         GT1P1E3{1}                    0    -77    -24     81       0       0       0       0                   
         GT1P1E4{1}                    0    -77   -203    217       0       0       0       0                   
         GT1P1E5{1}                    0    -99    -17    101       0       0       0       0                   
         GT1P1E6{1}                    0    -99   -201    224       0       0       0       0                   
         GT1P1E7{1}                    0    -99    -24    102       0       0       0       0                   
         GT1P1E8{1}                    0    -99   -202    225       0       0       0       0                   
 
 AD24    Guide     Tag No.: TYPE 3  [ID: AD24 1]                                
         Gravity{1}                    0   -121      0    121       0       0       0       0                   
         Thermal 1{1}                 70     -2    -66     96       0       0       0       0                   
         Static Seismic 1{1}         -70     15     66     97       0       0       0       0                   
         Static Seismic 2{1}         -70     15     66     97       0       0       0       0                   
         Static Seismic 3{1}         -70     14     66     97       0       0       0       0                   
         Static Seismic 4{1}         -70     15     66     97       0       0       0       0                   
         Static Seismic 5{1}         -70    -14     66     97       0       0       0       0                   
         Static Seismic 6{1}         -70    -14     66     97       0       0       0       0                   
         Static Seismic 7{1}         -70    -14     66     97       0       0       0       0                   
         Static Seismic 8{1}         -70    -14     66     97       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       70   -123    -66    156       0       0       0       0                   
         GT1P1{1}                     70   -123    -66    156       0       0       0       0                   
         GT1P1E1{1}                    0   -109      0    109       0       0       0       0                   
         GT1P1E2{1}                    0   -108      0    108       0       0       0       0                   
         GT1P1E3{1}                    0   -109      0    109       0       0       0       0                   
         GT1P1E4{1}                    0   -109      0    109       0       0       0       0                   
         GT1P1E5{1}                    0   -137      0    137       0       0       0       0                   
         GT1P1E6{1}                    0   -137      0    137       0       0       0       0                   
         GT1P1E7{1}                    0   -138      0    138       0       0       0       0                   
         GT1P1E8{1}                    0   -137      0    137       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AD23    Anchor    Tag No.: 59A-TK-1 OUTLET                       Connected to: Ground                          
         Gravity{1}                    0      0     -1      1     -16       2     -54      56                   
         Thermal 1{1}                128      2     80    151      -1     236      -1     236                   
         Static Seismic 1{1}         -54      0    -64     84       2    -120       6     120                   
         Static Seismic 2{1}           3      0    -84     84       2     -61       7      62                   
         Static Seismic 3{1}        -116      0    -67    134       2    -190       6     190                   
         Static Seismic 4{1}         -50      0    -89    102       2    -120       7     120                   
         Static Seismic 5{1}         -54      0    -65     84      -2    -120      -6     121                   
         Static Seismic 6{1}           3      0    -84     84      -2     -62      -6      62                   
         Static Seismic 7{1}        -116      0    -67    134      -2    -191      -6     191                   
         Static Seismic 8{1}         -50      0    -89    103      -2    -120      -6     120                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      128      2     80    151     -17     238     -55     245                   
         GT1P1{1}                    129      2     80    151     -17     239     -55     246                   
         GT1P1E1{1}                   75      2     15     77     -15     119     -48     129                   
         GT1P1E2{1}                  132      1     -4    132     -15     177     -48     184                   
         GT1P1E3{1}                   13      2     13     19     -15      48     -48      70                   
         GT1P1E4{1}                   79      2     -9     79     -15     119     -48     130                   
         GT1P1E5{1}                   75      2     15     77     -19     118     -61     135                   
         GT1P1E6{1}                  132      1     -4    132     -18     177     -61     188                   
         GT1P1E7{1}                   13      2     13     18     -19      48     -61      80                   
         GT1P1E8{1}                   78      2     -9     79     -19     119     -61     135                   
 
 AE02    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AE02 1]                      
         Gravity{1}                    0    -26      0     26       0       0       0       0                   
         Thermal 1{1}                  0   -366      0    366       0       0       0       0                   
         Static Seismic 1{1}           0    190      0    190       0       0       0       0                   
         Static Seismic 2{1}           0    160      0    160       0       0       0       0                   
         Static Seismic 3{1}           0    -73      0     73       0       0       0       0                   
         Static Seismic 4{1}           0   -102      0    102       0       0       0       0                   
         Static Seismic 5{1}           0    103      0    103       0       0       0       0                   
         Static Seismic 6{1}           0     73      0     73       0       0       0       0                   
         Static Seismic 7{1}           0   -160      0    160       0       0       0       0                   
         Static Seismic 8{1}           0   -189      0    189       0       0       0       0                   
         Pressure 1{1}                 0     -1      0      1       0       0       0       0                   
         GT1{1}                        0   -392      0    392       0       0       0       0                   
         GT1P1{1}                      0   -392      0    392       0       0       0       0                   
         GT1P1E1{1}                    0   -203      0    203       0       0       0       0                   
         GT1P1E2{1}                    0   -232      0    232       0       0       0       0                   
         GT1P1E3{1}                    0   -465      0    465       0       0       0       0                   
         GT1P1E4{1}                    0   -495      0    495       0       0       0       0                   
         GT1P1E5{1}                    0   -290      0    290       0       0       0       0                   
         GT1P1E6{1}                    0   -319      0    319       0       0       0       0                   
         GT1P1E7{1}                    0   -552      0    552       0       0       0       0                   
         GT1P1E8{1}                    0   -582      0    582       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AE12    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AE12 1]                      
         Gravity{1}                    0   -118      0    118       0       0       0       0                   
         Thermal 1{1}                  0     25      0     25       0       0       0       0                   
         Static Seismic 1{1}           0    -30      0     30       0       0       0       0                   
         Static Seismic 2{1}           0     57      0     57       0       0       0       0                   
         Static Seismic 3{1}           0    -37      0     37       0       0       0       0                   
         Static Seismic 4{1}           0     50      0     50       0       0       0       0                   
         Static Seismic 5{1}           0    -50      0     50       0       0       0       0                   
         Static Seismic 6{1}           0     37      0     37       0       0       0       0                   
         Static Seismic 7{1}           0    -57      0     57       0       0       0       0                   
         Static Seismic 8{1}           0     30      0     30       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0    -93      0     93       0       0       0       0                   
         GT1P1{1}                      0    -93      0     93       0       0       0       0                   
         GT1P1E1{1}                    0   -122      0    122       0       0       0       0                   
         GT1P1E2{1}                    0    -36      0     36       0       0       0       0                   
         GT1P1E3{1}                    0   -130      0    130       0       0       0       0                   
         GT1P1E4{1}                    0    -43      0     43       0       0       0       0                   
         GT1P1E5{1}                    0   -143      0    143       0       0       0       0                   
         GT1P1E6{1}                    0    -56      0     56       0       0       0       0                   
         GT1P1E7{1}                    0   -150      0    150       0       0       0       0                   
         GT1P1E8{1}                    0    -63      0     63       0       0       0       0                   
 
 AE13    Guide     Tag No.: LOADING ARM SUPPORT  [ID: AE13 1]                   
         Gravity{1}                    0   -587     11    587       0       0       0       0                   
         Thermal 1{1}                  0    -21     -4     21       0       0       0       0                   
         Static Seismic 1{1}           0     78     64    101       0       0       0       0                   
         Static Seismic 2{1}           0    -38    -66     76       0       0       0       0                   
         Static Seismic 3{1}           0     95     66    116       0       0       0       0                   
         Static Seismic 4{1}           0    -20    -64     67       0       0       0       0                   
         Static Seismic 5{1}           0     20     64     67       0       0       0       0                   
         Static Seismic 6{1}           0    -95    -66    116       0       0       0       0                   
         Static Seismic 7{1}           0     38     66     76       0       0       0       0                   
         Static Seismic 8{1}           0    -78    -64    101       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0   -608      6    608       0       0       0       0                   
         GT1P1{1}                      0   -608      6    608       0       0       0       0                   
         GT1P1E1{1}                    0   -531     71    535       0       0       0       0                   
         GT1P1E2{1}                    0   -646    -59    648       0       0       0       0                   
         GT1P1E3{1}                    0   -513     73    518       0       0       0       0                   
         GT1P1E4{1}                    0   -628    -57    630       0       0       0       0                   
         GT1P1E5{1}                    0   -588     70    592       0       0       0       0                   
         GT1P1E6{1}                    0   -704    -60    706       0       0       0       0                   
         GT1P1E7{1}                    0   -571     72    575       0       0       0       0                   
         GT1P1E8{1}                    0   -686    -58    688       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AE13    Line Stp  Tag No.: LOADING ARM SUPPORT  [ID: AE13 2]                   
         Gravity{1}                  -58      0      0     58       0       0       0       0                   
         Thermal 1{1}                 12      0      0     12       0       0       0       0                   
         Static Seismic 1{1}          36      0      0     36       0       0       0       0                   
         Static Seismic 2{1}          55      0      0     55       0       0       0       0                   
         Static Seismic 3{1}         -59      0      0     59       0       0       0       0                   
         Static Seismic 4{1}         -39      0      0     39       0       0       0       0                   
         Static Seismic 5{1}          39      0      0     39       0       0       0       0                   
         Static Seismic 6{1}          59      0      0     59       0       0       0       0                   
         Static Seismic 7{1}         -55      0      0     55       0       0       0       0                   
         Static Seismic 8{1}         -36      0      0     36       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -47      0      0     47       0       0       0       0                   
         GT1P1{1}                    -47      0      0     47       0       0       0       0                   
         GT1P1E1{1}                  -11      0      0     11       0       0       0       0                   
         GT1P1E2{1}                    9      0      0      9       0       0       0       0                   
         GT1P1E3{1}                 -105      0      0    105       0       0       0       0                   
         GT1P1E4{1}                  -86      0      0     86       0       0       0       0                   
         GT1P1E5{1}                   -7      0      0      7       0       0       0       0                   
         GT1P1E6{1}                   12      0      0     12       0       0       0       0                   
         GT1P1E7{1}                 -102      0      0    102       0       0       0       0                   
         GT1P1E8{1}                  -83      0      0     83       0       0       0       0                   
 
 AG05    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AG05 1]                      
         Gravity{1}                    0    -36      0     36       0       0       0       0                   
         Thermal 1{1}                  0      9      0      9       0       0       0       0                   
         Static Seismic 1{1}           0     -9      0      9       0       0       0       0                   
         Static Seismic 2{1}           0     24      0     24       0       0       0       0                   
         Static Seismic 3{1}           0    -14      0     14       0       0       0       0                   
         Static Seismic 4{1}           0     19      0     19       0       0       0       0                   
         Static Seismic 5{1}           0    -19      0     19       0       0       0       0                   
         Static Seismic 6{1}           0     14      0     14       0       0       0       0                   
         Static Seismic 7{1}           0    -23      0     23       0       0       0       0                   
         Static Seismic 8{1}           0      9      0      9       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0    -27      0     27       0       0       0       0                   
         GT1P1{1}                      0    -27      0     27       0       0       0       0                   
         GT1P1E1{1}                    0    -36      0     36       0       0       0       0                   
         GT1P1E2{1}                    0     -4      0      4       0       0       0       0                   
         GT1P1E3{1}                    0    -41      0     41       0       0       0       0                   
         GT1P1E4{1}                    0     -8      0      8       0       0       0       0                   
         GT1P1E5{1}                    0    -46      0     46       0       0       0       0                   
         GT1P1E6{1}                    0    -13      0     13       0       0       0       0                   
         GT1P1E7{1}                    0    -51      0     51       0       0       0       0                   
         GT1P1E8{1}                    0    -18      0     18       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AH09    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AH09 1]                      
         Gravity{1}                    0      0      0      0       0       0       0       0                   
         Thermal 1{1}                  0     -8      0      8       0       0       0       0                   
         Static Seismic 1{1}           0    -16      0     16       0       0       0       0                   
         Static Seismic 2{1}           0     -7      0      7       0       0       0       0                   
         Static Seismic 3{1}           0      8      0      8       0       0       0       0                   
         Static Seismic 4{1}           0      8      0      8       0       0       0       0                   
         Static Seismic 5{1}           0    -17      0     17       0       0       0       0                   
         Static Seismic 6{1}           0     -8      0      8       0       0       0       0                   
         Static Seismic 7{1}           0      6      0      6       0       0       0       0                   
         Static Seismic 8{1}           0      8      0      8       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0     -8      0      8       0       0       0       0                   
         GT1P1{1}                      0     -8      0      8       0       0       0       0                   
         GT1P1E1{1}                    0    -24      0     24       0       0       0       0                   
         GT1P1E2{1}                    0    -15      0     15       0       0       0       0                   
         GT1P1E3{1}                    0     -1      0      1       0       0       0       0                   
         GT1P1E4{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E5{1}                    0    -25      0     25       0       0       0       0                   
         GT1P1E6{1}                    0    -16      0     16       0       0       0       0                   
         GT1P1E7{1}                    0     -2      0      2       0       0       0       0                   
         GT1P1E8{1}                    0      0      0      0       0       0       0       0                   
 
 AH10    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AH10 1]                      
         Gravity{1}                    0     -3      0      3       0       0       0       0                   
         Thermal 1{1}                  0      3      0      3       0       0       0       0                   
         Static Seismic 1{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 2{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 3{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 4{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 5{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 6{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 7{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 8{1}           0      0      0      0       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0      0      0      0       0       0       0       0                   
         GT1P1{1}                      0      0      0      0       0       0       0       0                   
         GT1P1E1{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E2{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E3{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E4{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E5{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E6{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E7{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E8{1}                    0      0      0      0       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AJ10    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AJ10 1]                      
         Gravity{1}                    0      0      0      0       0       0       0       0                   
         Thermal 1{1}                  0      0      0      0       0       0       0       0                   
         Static Seismic 1{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 2{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 3{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 4{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 5{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 6{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 7{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 8{1}           0      0      0      0       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0      0      0      0       0       0       0       0                   
         GT1P1{1}                      0      0      0      0       0       0       0       0                   
         GT1P1E1{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E2{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E3{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E4{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E5{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E6{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E7{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E8{1}                    0      0      0      0       0       0       0       0                   
 
 AJ11    Guide     Tag No.: LOADING ARM SUPPORT  [ID: AJ11 1]                   
         Gravity{1}                   -5   -709     -4    709       0       0       0       0                   
         Thermal 1{1}                 -1   -134      4    134       0       0       0       0                   
         Static Seismic 1{1}           0     35     42     55       0       0       0       0                   
         Static Seismic 2{1}           1     45    -43     63       0       0       0       0                   
         Static Seismic 3{1}           0     16     44     47       0       0       0       0                   
         Static Seismic 4{1}           1     28    -41     50       0       0       0       0                   
         Static Seismic 5{1}          -1    -29     41     50       0       0       0       0                   
         Static Seismic 6{1}           0    -18    -44     48       0       0       0       0                   
         Static Seismic 7{1}          -1    -47     44     64       0       0       0       0                   
         Static Seismic 8{1}           0    -35    -42     55       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       -6   -843     -1    843       0       0       0       0                   
         GT1P1{1}                     -6   -843     -1    843       0       0       0       0                   
         GT1P1E1{1}                   -6   -808     41    809       0       0       0       0                   
         GT1P1E2{1}                   -5   -798    -44    799       0       0       0       0                   
         GT1P1E3{1}                   -6   -826     44    828       0       0       0       0                   
         GT1P1E4{1}                   -6   -815    -42    816       0       0       0       0                   
         GT1P1E5{1}                   -7   -872     41    873       0       0       0       0                   
         GT1P1E6{1}                   -6   -861    -45    862       0       0       0       0                   
         GT1P1E7{1}                   -7   -890     43    891       0       0       0       0                   
         GT1P1E8{1}                   -6   -878    -43    879       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AJ11    Line Stp  Tag No.: LOADING ARM SUPPORT  [ID: AJ11 2]                   
         Gravity{1}                   28      0      0     28       0       0       0       0                   
         Thermal 1{1}                -48      0      0     48       0       0       0       0                   
         Static Seismic 1{1}          47      0      0     47       0       0       0       0                   
         Static Seismic 2{1}          49      0      0     49       0       0       0       0                   
         Static Seismic 3{1}         -48      0      0     48       0       0       0       0                   
         Static Seismic 4{1}         -46      0      0     46       0       0       0       0                   
         Static Seismic 5{1}          45      0      0     45       0       0       0       0                   
         Static Seismic 6{1}          47      0      0     47       0       0       0       0                   
         Static Seismic 7{1}         -50      0      0     50       0       0       0       0                   
         Static Seismic 8{1}         -48      0      0     48       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -20      0      0     20       0       0       0       0                   
         GT1P1{1}                    -20      0      0     20       0       0       0       0                   
         GT1P1E1{1}                   27      0      0     27       0       0       0       0                   
         GT1P1E2{1}                   29      0      0     29       0       0       0       0                   
         GT1P1E3{1}                  -68      0     -1     68       0       0       0       0                   
         GT1P1E4{1}                  -66      0     -1     66       0       0       0       0                   
         GT1P1E5{1}                   25      0      0     25       0       0       0       0                   
         GT1P1E6{1}                   27      0      0     27       0       0       0       0                   
         GT1P1E7{1}                  -70      1     -1     70       0       0       0       0                   
         GT1P1E8{1}                  -68      0     -1     68       0       0       0       0                   
 
 AK02    Guide     Tag No.: TYPE 3  [ID: AK02 1]                                
         Gravity{1}                    0   -233      0    233       0       0       0       0                   
         Thermal 1{1}                -65    317      8    324       0       0       0       0                   
         Static Seismic 1{1}          65     66     -8     93       0       0       0       0                   
         Static Seismic 2{1}          65     90     -8    112       0       0       0       0                   
         Static Seismic 3{1}          65    -57     -8     87       0       0       0       0                   
         Static Seismic 4{1}          65    -33     -8     74       0       0       0       0                   
         Static Seismic 5{1}          65     26     -8     71       0       0       0       0                   
         Static Seismic 6{1}          65     51     -8     83       0       0       0       0                   
         Static Seismic 7{1}          65    -97     -8    117       0       0       0       0                   
         Static Seismic 8{1}          65    -72     -8     98       0       0       0       0                   
         Pressure 1{1}                 0      1      0      1       0       0       0       0                   
         GT1{1}                      -65     84      8    106       0       0       0       0                   
         GT1P1{1}                    -65     84      8    107       0       0       0       0                   
         GT1P1E1{1}                    0    150      0    150       0       0       0       0                   
         GT1P1E2{1}                    0    175      0    175       0       0       0       0                   
         GT1P1E3{1}                    0     27      0     27       0       0       0       0                   
         GT1P1E4{1}                    0     52      0     52       0       0       0       0                   
         GT1P1E5{1}                    0    111      0    111       0       0       0       0                   
         GT1P1E6{1}                    0    135      0    135       0       0       0       0                   
         GT1P1E7{1}                    0    -12      0     12       0       0       0       0                   
         GT1P1E8{1}                    0     12      0     12       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AK04    Anchor    Tag No.: 59A-P-103B SUCTION                    Connected to: Ground                          
         Gravity{1}                   10     98     -8     99      -3      31      85      90                   
         Thermal 1{1}                 69   -268     56    283       6    -283    -173     332                   
         Static Seismic 1{1}          -8    -34     60     69      -6    -180     -24     182                   
         Static Seismic 2{1}          41    -59    -51     88      -2     196     -41     200                   
         Static Seismic 3{1}        -203     53     65    219       0    -204      32     207                   
         Static Seismic 4{1}        -153     28    -48    163       5     179      15     180                   
         Static Seismic 5{1}          -9    -23     61     65      -5    -184     -12     184                   
         Static Seismic 6{1}          40    -48    -50     80       0     193     -29     195                   
         Static Seismic 7{1}        -203     64     65    223       1    -208      44     212                   
         Static Seismic 8{1}        -154     39    -47    166       6     176      28     178                   
         Pressure 1{1}                 0      0      0      1       0      -1       0       1                   
         GT1{1}                       79   -171     48    194       3    -252     -89     267                   
         GT1P1{1}                     79   -171     48    194       3    -253     -89     268                   
         GT1P1E1{1}                   71   -205    108    242      -3    -434    -113     448                   
         GT1P1E2{1}                  120   -230     -3    260       2     -57    -130     142                   
         GT1P1E3{1}                 -124   -118    113    205       3    -457     -57     461                   
         GT1P1E4{1}                  -74   -143      0    161       8     -74     -74     105                   
         GT1P1E5{1}                   70   -194    109    233      -2    -437    -101     448                   
         GT1P1E6{1}                  119   -219     -2    250       3     -61    -117     132                   
         GT1P1E7{1}                 -124   -107    113    199       5    -461     -45     463                   
         GT1P1E8{1}                  -75   -132      1    152       9     -77     -61      99                   
 
 AL06    Anchor    Tag No.: 59A-FL-002 DRAIN                      Connected to: Ground                          
         Gravity{1}                    2    -61     -1     61      -2       2      -9       9                   
         Thermal 1{1}                  4     -4    -14     15      35      13       0      37                   
         Static Seismic 1{1}          11      3     22     25     -45     -11      16      49                   
         Static Seismic 2{1}          10      6    -19     23      40       9      16      44                   
         Static Seismic 3{1}         -16      9     23     29     -47     -11     -27      56                   
         Static Seismic 4{1}         -16     13    -19     28      38       8     -25      46                   
         Static Seismic 5{1}          11    -12     22     27     -46     -10      14      49                   
         Static Seismic 6{1}          10     -8    -20     24      39      10      14      43                   
         Static Seismic 7{1}         -15     -6     22     27     -48     -10     -28      57                   
         Static Seismic 8{1}         -15     -2    -19     24      37       9     -26      46                   
         Pressure 1{1}                 0      0      0      0      -1       0       0       1                   
         GT1{1}                        5    -65    -16     67      33      14      -9      37                   
         GT1P1{1}                      5    -65    -15     67      32      14      -9      36                   
         GT1P1E1{1}                   16    -62      6     65     -13       3       7      15                   
         GT1P1E2{1}                   15    -59    -35     70      72      23       7      76                   
         GT1P1E3{1}                  -10    -56      7     57     -15       4     -36      39                   
         GT1P1E4{1}                  -11    -52    -34     63      70      22     -34      81                   
         GT1P1E5{1}                   17    -77      6     79     -14       4       5      15                   
         GT1P1E6{1}                   15    -73    -35     83      72      24       5      76                   
         GT1P1E7{1}                   -9    -71      7     72     -16       4     -37      40                   
         GT1P1E8{1}                  -10    -67    -34     76      69      23     -34      81                   
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ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  48
----------------------------------------------------------------------------------------------------------------

                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AM07    Anchor    Tag No.: 59A-FL-003 DRAIN                      Connected to: Ground                          
         Gravity{1}                    1    -59      1     59       4      -2      -7       9                   
         Thermal 1{1}                  9    -10     -8     16      16       5       9      19                   
         Static Seismic 1{1}           9     10     23     26     -47     -11      14      50                   
         Static Seismic 2{1}           0     14    -18     22      35      10      -2      36                   
         Static Seismic 3{1}         -20     11     23     32     -48     -11     -34      60                   
         Static Seismic 4{1}         -19     11    -18     29      36       9     -32      49                   
         Static Seismic 5{1}          10     -4     23     25     -46     -11      13      49                   
         Static Seismic 6{1}           0      0    -17     17      36       9      -3      37                   
         Static Seismic 7{1}         -19     -3     23     30     -47     -11     -35      59                   
         Static Seismic 8{1}         -19     -3    -18     26      37       8     -33      50                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       10    -69     -7     70      21       2       2      21                   
         GT1P1{1}                     10    -69     -7     70      20       2       3      21                   
         GT1P1E1{1}                   19    -60     16     65     -26      -9      17      33                   
         GT1P1E2{1}                   10    -55    -24     61      55      12       1      57                   
         GT1P1E3{1}                  -10    -58     17     61     -27      -9     -32      43                   
         GT1P1E4{1}                  -10    -58    -25     64      56      11     -30      64                   
         GT1P1E5{1}                   19    -74     16     78     -25      -9      16      31                   
         GT1P1E6{1}                   10    -70    -24     74      57      11      -1      58                   
         GT1P1E7{1}                   -9    -72     17     75     -26      -9     -32      43                   
         GT1P1E8{1}                   -9    -72    -24     77      57      10     -30      66                   
 
 AN10    Guide     Tag No.: TYPE 5  [ID: AN10 1]                                
         Gravity{1}                    0    -10      0     10       0       0       0       0                   
         Thermal 1{1}                -13    -39      4     42       0       0       0       0                   
         Static Seismic 1{1}          13     12      4     18       0       0       0       0                   
         Static Seismic 2{1}          13      1     -3     13       0       0       0       0                   
         Static Seismic 3{1}          13      5      2     14       0       0       0       0                   
         Static Seismic 4{1}          13      3     -3     14       0       0       0       0                   
         Static Seismic 5{1}          13     10      4     17       0       0       0       0                   
         Static Seismic 6{1}          13     -1     -3     13       0       0       0       0                   
         Static Seismic 7{1}          13      3      2     13       0       0       0       0                   
         Static Seismic 8{1}          13      1     -3     13       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -13    -49      4     51       0       0       0       0                   
         GT1P1{1}                    -13    -49      3     51       0       0       0       0                   
         GT1P1E1{1}                    0    -37      7     37       0       0       0       0                   
         GT1P1E2{1}                    0    -48      0     48       0       0       0       0                   
         GT1P1E3{1}                    0    -44      5     44       0       0       0       0                   
         GT1P1E4{1}                    0    -46      0     46       0       0       0       0                   
         GT1P1E5{1}                    0    -39      7     40       0       0       0       0                   
         GT1P1E6{1}                    0    -50      0     50       0       0       0       0                   
         GT1P1E7{1}                    0    -46      5     47       0       0       0       0                   
         GT1P1E8{1}                    0    -48      0     48       0       0       0       0                   
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ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  49
----------------------------------------------------------------------------------------------------------------

                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AO11    Guide     Tag No.: TYPE 5  [ID: AO11 1]                                
         Gravity{1}                    0   -197      0    197       0       0       0       0                   
         Thermal 1{1}                 83    -92     84    150       0       0       0       0                   
         Static Seismic 1{1}         -76     -9     79    110       0       0       0       0                   
         Static Seismic 2{1}         -76     44   -108    139       0       0       0       0                   
         Static Seismic 3{1}         -76     46     43     99       0       0       0       0                   
         Static Seismic 4{1}         -76     38   -114    143       0       0       0       0                   
         Static Seismic 5{1}         -76    -55     77    121       0       0       0       0                   
         Static Seismic 6{1}         -76     -2   -109    133       0       0       0       0                   
         Static Seismic 7{1}         -76      1     40     86       0       0       0       0                   
         Static Seismic 8{1}         -76     -6   -117    140       0       0       0       0                   
         Pressure 1{1}                -7      2      2      7       0       0       0       0                   
         GT1{1}                       83   -289     84    312       0       0       0       0                   
         GT1P1{1}                     76   -287     86    309       0       0       0       0                   
         GT1P1E1{1}                    0   -295    165    338       0       0       0       0                   
         GT1P1E2{1}                    0   -243    -22    244       0       0       0       0                   
         GT1P1E3{1}                    0   -241    129    273       0       0       0       0                   
         GT1P1E4{1}                    0   -249    -28    250       0       0       0       0                   
         GT1P1E5{1}                    0   -341    163    378       0       0       0       0                   
         GT1P1E6{1}                    0   -289    -23    290       0       0       0       0                   
         GT1P1E7{1}                    0   -285    126    312       0       0       0       0                   
         GT1P1E8{1}                    0   -293    -31    295       0       0       0       0                   
 
 AO10    Anchor    Tag No.: 59A-P-103A DISCHARGE                  Connected to: Ground                          
         Gravity{1}                    0    -10     -1     10       1       2       1       2                   
         Thermal 1{1}                 87     99    -63    146     -52     -28     -96     113                   
         Static Seismic 1{1}          29     13    -25     40     -29     -40     -32      59                   
         Static Seismic 2{1}         -19    -15     28     37      43      38      19      61                   
         Static Seismic 3{1}         -37    -17     13     42      10     -18      46      50                   
         Static Seismic 4{1}          -2    -16     32     36      45      28      -7      54                   
         Static Seismic 5{1}          28     10    -24     38     -26     -40     -31      57                   
         Static Seismic 6{1}         -19    -17     29     39      45      38      19      62                   
         Static Seismic 7{1}         -39    -20     14     46      13     -17      49      53                   
         Static Seismic 8{1}          -4    -20     34     40      48      29      -4      56                   
         Pressure 1{1}                -2     -1     -1      2      -2       0       2       3                   
         GT1{1}                       87     89    -64    140     -51     -26     -95     111                   
         GT1P1{1}                     85     87    -65    138     -52     -26     -94     110                   
         GT1P1E1{1}                  114    100    -90    176     -81     -66    -126     164                   
         GT1P1E2{1}                   67     73    -36    105      -9      12     -75      76                   
         GT1P1E3{1}                   49     71    -52    100     -42     -44     -48      77                   
         GT1P1E4{1}                   84     71    -33    115      -7       3    -100     101                   
         GT1P1E5{1}                  114     97    -88    173     -79     -66    -125     162                   
         GT1P1E6{1}                   67     70    -35    103      -7      13     -74      76                   
         GT1P1E7{1}                   46     67    -50     96     -40     -43     -44      73                   
         GT1P1E8{1}                   81     67    -31    110      -4       4     -97      97                   
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ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  50
----------------------------------------------------------------------------------------------------------------

                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AP00    Anchor    Tag No.: 59A-TK-2 P6                           Connected to: Ground                          
         Gravity{1}                    0     58      0     58      -4       0       0       4                   
         Thermal 1{1}                  0      0     75     75       0       0       0       0                   
         Static Seismic 1{1}           7    -49    -68     85       4       8      18      20                   
         Static Seismic 2{1}           7     35    -82     90      -3       8      18      20                   
         Static Seismic 3{1}          -7    -49    -68     85       4      -8     -18      20                   
         Static Seismic 4{1}          -7     35    -82     90      -3      -8     -18      20                   
         Static Seismic 5{1}           7    -35    -68     77       3       8      18      20                   
         Static Seismic 6{1}           7     49    -82     96      -4       8      18      20                   
         Static Seismic 7{1}          -7    -35    -68     77       3      -8     -18      20                   
         Static Seismic 8{1}          -7     49    -82     96      -4      -8     -18      20                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0     58     75     95      -4       0       0       4                   
         GT1P1{1}                      0     58     75     95      -4       0       0       4                   
         GT1P1E1{1}                    7      9      7     13      -1       8      18      20                   
         GT1P1E2{1}                    7     94     -7     94      -7       8      18      21                   
         GT1P1E3{1}                   -7      9      7     13      -1      -8     -18      20                   
         GT1P1E4{1}                   -7     94     -7     94      -7      -8     -18      21                   
         GT1P1E5{1}                    7     23      7     25      -2       8      18      20                   
         GT1P1E6{1}                    7    107     -7    108      -8       8      18      21                   
         GT1P1E7{1}                   -7     23      7     25      -2      -8     -18      20                   
         GT1P1E8{1}                   -7    107     -7    108      -8      -8     -18      21                   
 
 AP03    Guide     Tag No.: TYPE 8  [ID: AP03 1]                                
         Gravity{1}                    0    -96      0     96       0       0       0       0                   
         Thermal 1{1}                  0      0    -75     75       0       0       0       0                   
         Static Seismic 1{1}           0     54     75     92       0       0       0       0                   
         Static Seismic 2{1}           0    -31     75     81       0       0       0       0                   
         Static Seismic 3{1}           0     54     75     92       0       0       0       0                   
         Static Seismic 4{1}           0    -31     75     81       0       0       0       0                   
         Static Seismic 5{1}           0     31     75     81       0       0       0       0                   
         Static Seismic 6{1}           0    -54     75     92       0       0       0       0                   
         Static Seismic 7{1}           0     31     75     81       0       0       0       0                   
         Static Seismic 8{1}           0    -54     75     92       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0    -96    -75    122       0       0       0       0                   
         GT1P1{1}                      0    -96    -75    122       0       0       0       0                   
         GT1P1E1{1}                    0    -43      0     43       0       0       0       0                   
         GT1P1E2{1}                    0   -127      0    127       0       0       0       0                   
         GT1P1E3{1}                    0    -43      0     43       0       0       0       0                   
         GT1P1E4{1}                    0   -127      0    127       0       0       0       0                   
         GT1P1E5{1}                    0    -66      0     66       0       0       0       0                   
         GT1P1E6{1}                    0   -150      0    150       0       0       0       0                   
         GT1P1E7{1}                    0    -66      0     66       0       0       0       0                   
         GT1P1E8{1}                    0   -150      0    150       0       0       0       0                   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment A  begin ***
 
 A00    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127     194      10      72 1.00 1.00 1.00 1.00  23a SUST    2006  16700  
        TR:Amb to T1{1}               123      69      19      46 1.00 1.00 1.00 1.00 (17) DISP     639  25050  
        Amb to T1{1}                  123      69      19      46 1.00 1.00 1.00 1.00 (17) DISP     639  25050  
        Sus. + E1{1}                   62     195      94     195 1.00 1.00            23a  OCC    3102  22211  
        Sus. + E2{1}                   62     196      21     143 1.00 1.00            23a  OCC    2530  22211  
        Sus. + E3{1}                   29     222      74     211 1.00 1.00            23a  OCC    3136  22211  
        Sus. + E4{1}                   28     223      27     135 1.00 1.00            23a  OCC    2525  22211  
        Sus. + E5{1}                   61     239     104     191 1.00 1.00            23a  OCC    3167  22211  
        Sus. + E6{1}                   62     238      26     125 1.00 1.00            23a  OCC    2537  22211  
        Sus. + E7{1}                   30     213      84     206 1.00 1.00            23a  OCC    3130  22211  
        Sus. + E8{1}                   29     211      22     117 1.00 1.00            23a  OCC    2369  22211  
 
 A01  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      92       7      72 1.11 1.23 1.00 1.00  23a SUST    1371  16700  
        TR:Amb to T1{1}               123      68      28      46 1.48 1.64 1.64 1.00 (17) DISP     916  25050  
        Amb to T1{1}                  123      68      28      46 1.48 1.64 1.64 1.00 (17) DISP     916  25050  
        Sus. + E1{1}                   60     133      54     195 1.11 1.23            23a  OCC    2422  22211  
        Sus. + E2{1}                   61     133      23     143 1.11 1.23            23a  OCC    2015  22211  
        Sus. + E3{1}                   27     113      31     211 1.11 1.23            23a  OCC    2412  22211  
        Sus. + E4{1}                   27     113      18     135 1.11 1.23            23a  OCC    1867  22211  
        Sus. + E5{1}                   59     153      61     191 1.11 1.23            23a  OCC    2485  22211  
        Sus. + E6{1}                   60     153      27     125 1.11 1.23            23a  OCC    2044  22211  
        Sus. + E7{1}                   28      93      38     206 1.11 1.23            23a  OCC    2382  22211  
        Sus. + E8{1}                   27      93      14     117 1.11 1.23            23a  OCC    1703  22211  
 
 A01  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      92       7      72 1.11 1.23 1.00 1.00  23a SUST    1371  16700  
        TR:Amb to T1{1}               123      68      28      46 1.48 1.64 1.64 1.00 (17) DISP     916  25050  
        Amb to T1{1}                  123      68      28      46 1.48 1.64 1.64 1.00 (17) DISP     916  25050  
        Sus. + E1{1}                   58     134      54     197 1.11 1.23            23a  OCC    2434  22211  
        Sus. + E2{1}                   59     135      23     142 1.11 1.23            23a  OCC    2013  22211  
        Sus. + E3{1}                   25     114      31     212 1.11 1.23            23a  OCC    2424  22211  
        Sus. + E4{1}                   25     114      18     133 1.11 1.23            23a  OCC    1862  22211  
        Sus. + E5{1}                   57     154      61     192 1.11 1.23            23a  OCC    2497  22211  
        Sus. + E6{1}                   58     155      27     124 1.11 1.23            23a  OCC    2046  22211  
        Sus. + E7{1}                   26      94      38     208 1.11 1.23            23a  OCC    2392  22211  
        Sus. + E8{1}                   25      94      14     116 1.11 1.23            23a  OCC    1693  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A02 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      18       5      72 1.00 1.00 1.00 1.00  23a SUST     847  16700  
        TR:Amb to T1{1}               123     181      36      46 1.00 1.00 1.00 1.00 (17) DISP    1380  25050  
        Amb to T1{1}                  123     181      36      46 1.00 1.00 1.00 1.00 (17) DISP    1380  25050  
        Sus. + E1{1}                   57      95      23     197 1.00 1.00            23a  OCC    1925  22211  
        Sus. + E2{1}                   58      96      22     142 1.00 1.00            23a  OCC    1631  22211  
        Sus. + E3{1}                   24      36      12     212 1.00 1.00            23a  OCC    1870  22211  
        Sus. + E4{1}                   23      35      13     133 1.00 1.00            23a  OCC    1313  22211  
        Sus. + E5{1}                   56      96      27     192 1.00 1.00            23a  OCC    1907  22211  
        Sus. + E6{1}                   57      98      26     124 1.00 1.00            23a  OCC    1571  22211  
        Sus. + E7{1}                   25      35       7     208 1.00 1.00            23a  OCC    1835  22211  
        Sus. + E8{1}                   24      34       9     116 1.00 1.00            23a  OCC    1186  22211  
 
 A02 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      18       5      72 1.33 1.11 1.00 1.00  23a SUST     883  16700  
        TR:Amb to T1{1}               123     181      36      46 1.78 1.48 1.00 1.00 (17) DISP    2351  25050  
        Amb to T1{1}                  123     181      36      46 1.78 1.48 1.00 1.00 (17) DISP    2351  25050  
        Sus. + E1{1}                   57      95      23     197 1.33 1.11            23a  OCC    2070  22211  
        Sus. + E2{1}                   58      96      22     142 1.33 1.11            23a  OCC    1817  22211  
        Sus. + E3{1}                   24      36      12     212 1.33 1.11            23a  OCC    1912  22211  
        Sus. + E4{1}                   23      35      13     133 1.33 1.11            23a  OCC    1362  22211  
        Sus. + E5{1}                   56      96      27     192 1.33 1.11            23a  OCC    2058  22211  
        Sus. + E6{1}                   57      98      26     124 1.33 1.11            23a  OCC    1774  22211  
        Sus. + E7{1}                   25      35       7     208 1.33 1.11            23a  OCC    1877  22211  
        Sus. + E8{1}                   24      34       9     116 1.33 1.11            23a  OCC    1237  22211  
 
 A02 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1017      24      74       3 1.33 1.11 1.00 1.00  23a SUST    1114  16700  
        TR:Amb to T1{1}               182     203      42      41 1.78 1.48 1.00 1.00 (17) DISP    2647  25050  
        Amb to T1{1}                  182     203      42      41 1.78 1.48 1.00 1.00 (17) DISP    2647  25050  
        Sus. + E1{1}                   53      99     181       4 1.33 1.11            23a  OCC    2265  22211  
        Sus. + E2{1}                   54     101     144      22 1.33 1.11            23a  OCC    2077  22211  
        Sus. + E3{1}                    5      31     195      29 1.33 1.11            23a  OCC    2111  22211  
        Sus. + E4{1}                    7      30     136      10 1.33 1.11            23a  OCC    1623  22211  
        Sus. + E5{1}                   25      91     175       7 1.33 1.11            23a  OCC    2161  22211  
        Sus. + E6{1}                   27      92     126      25 1.33 1.11            23a  OCC    1920  22211  
        Sus. + E7{1}                   22      40     189      26 1.33 1.11            23a  OCC    2078  22211  
        Sus. + E8{1}                   20      39     118       7 1.33 1.11            23a  OCC    1506  22211  
 
 A02 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1017      74      24       3 1.00 1.00 1.00 1.00  23a SUST    1038  16700  
        TR:Amb to T1{1}               182      42     203      41 1.00 1.00 1.00 1.00 (17) DISP    1552  25050  
        Amb to T1{1}                  182      42     203      41 1.00 1.00 1.00 1.00 (17) DISP    1552  25050  
        Sus. + E1{1}                   53     181      99       4 1.00 1.00            23a  OCC    2012  22211  
        Sus. + E2{1}                   54     144     101      22 1.00 1.00            23a  OCC    1826  22211  
        Sus. + E3{1}                    5     195      31      29 1.00 1.00            23a  OCC    1940  22211  
        Sus. + E4{1}                    7     136      30      10 1.00 1.00            23a  OCC    1497  22211  
        Sus. + E5{1}                   25     175      91       7 1.00 1.00            23a  OCC    1927  22211  
        Sus. + E6{1}                   27     126      92      25 1.00 1.00            23a  OCC    1690  22211  
        Sus. + E7{1}                   22     189      40      26 1.00 1.00            23a  OCC    1907  22211  
        Sus. + E8{1}                   20     118      39       7 1.00 1.00            23a  OCC    1385  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A03  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1034      79      29       3 1.11 1.23 1.00 1.00  23a SUST    1169  16700  
        TR:Amb to T1{1}               182      23      15      41 1.48 1.64 1.64 1.00 (17) DISP     511  25050  
        Amb to T1{1}                  182      23      15      41 1.48 1.64 1.64 1.00 (17) DISP     511  25050  
        Sus. + E1{1}                   51     121      36       4 1.11 1.23            23a  OCC    1537  22211  
        Sus. + E2{1}                   52     148      36      22 1.11 1.23            23a  OCC    1763  22211  
        Sus. + E3{1}                    3     129      55      29 1.11 1.23            23a  OCC    1667  22211  
        Sus. + E4{1}                    5     143      55      10 1.11 1.23            23a  OCC    1738  22211  
        Sus. + E5{1}                   28     109      44       7 1.11 1.23            23a  OCC    1456  22211  
        Sus. + E6{1}                   29     129      43      25 1.11 1.23            23a  OCC    1629  22211  
        Sus. + E7{1}                   20     117      47      26 1.11 1.23            23a  OCC    1557  22211  
        Sus. + E8{1}                   18     124      47       7 1.11 1.23            23a  OCC    1575  22211  
 
 A03  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1138      20      29       3 1.11 1.23 1.00 1.00  23a SUST     839  16700  
        TR:Amb to T1{1}               182      23      15      41 1.48 1.64 1.64 1.00 (17) DISP     511  25050  
        Amb to T1{1}                  182      23      15      41 1.48 1.64 1.64 1.00 (17) DISP     511  25050  
        Sus. + E1{1}                   38      59      31      20 1.11 1.23            23a  OCC    1192  22211  
        Sus. + E2{1}                   40      68      31       4 1.11 1.23            23a  OCC    1244  22211  
        Sus. + E3{1}                    9      67      46      11 1.11 1.23            23a  OCC    1252  22211  
        Sus. + E4{1}                    7      64      46      14 1.11 1.23            23a  OCC    1231  22211  
        Sus. + E5{1}                   40      70      35      17 1.11 1.23            23a  OCC    1277  22211  
        Sus. + E6{1}                   42      73      35       8 1.11 1.23            23a  OCC    1284  22211  
        Sus. + E7{1}                    7      78      38       9 1.11 1.23            23a  OCC    1318  22211  
        Sus. + E8{1}                    5      68      39      18 1.11 1.23            23a  OCC    1249  22211  
 
 A04 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1166      11      37       3 1.00 1.00 1.00 1.00  23a SUST     827  16700  
        TR:Amb to T1{1}               182       8     290      41 1.00 1.00 1.00 1.00 (17) DISP    2120  25050  
        Amb to T1{1}                  182       8     290      41 1.00 1.00 1.00 1.00 (17) DISP    2120  25050  
        Sus. + E1{1}                   35      23     113      20 1.00 1.00            23a  OCC    1410  22211  
        Sus. + E2{1}                   36      21     115       4 1.00 1.00            23a  OCC    1409  22211  
        Sus. + E3{1}                   12      25      51      11 1.00 1.00            23a  OCC     983  22211  
        Sus. + E4{1}                   11      20      49      14 1.00 1.00            23a  OCC     967  22211  
        Sus. + E5{1}                   43      21     118      17 1.00 1.00            23a  OCC    1449  22211  
        Sus. + E6{1}                   45      18     120       8 1.00 1.00            23a  OCC    1455  22211  
        Sus. + E7{1}                    4      24      45       9 1.00 1.00            23a  OCC     942  22211  
        Sus. + E8{1}                    2      18      44      18 1.00 1.00            23a  OCC     951  22211  
 
 A04 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1166      37      11       3 1.33 1.11 1.00 1.00  23a SUST     915  16700  
        TR:Amb to T1{1}               182     290       8      41 1.78 1.48 1.00 1.00 (17) DISP    3681  25050  
        Amb to T1{1}                  182     290       8      41 1.78 1.48 1.00 1.00 (17) DISP    3681  25050  
        Sus. + E1{1}                   35     113      23      20 1.33 1.11            23a  OCC    1677  22211  
        Sus. + E2{1}                   36     115      21       4 1.33 1.11            23a  OCC    1683  22211  
        Sus. + E3{1}                   12      51      25      11 1.33 1.11            23a  OCC    1101  22211  
        Sus. + E4{1}                   11      49      20      14 1.33 1.11            23a  OCC    1080  22211  
        Sus. + E5{1}                   43     118      21      17 1.33 1.11            23a  OCC    1730  22211  
        Sus. + E6{1}                   45     120      18       8 1.33 1.11            23a  OCC    1743  22211  
        Sus. + E7{1}                    4      45      24       9 1.33 1.11            23a  OCC    1049  22211  
        Sus. + E8{1}                    2      44      18      18 1.33 1.11            23a  OCC    1048  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A04 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      21       2      10 1.33 1.11 1.00 1.00  23a SUST     730  16700  
        TR:Amb to T1{1}               123     268      45      13 1.78 1.48 1.00 1.00 (17) DISP    3406  25050  
        Amb to T1{1}                  123     268      45      13 1.78 1.48 1.00 1.00 (17) DISP    3406  25050  
        Sus. + E1{1}                   28      94      25      28 1.33 1.11            23a  OCC    1488  22211  
        Sus. + E2{1}                   28      96      11      29 1.33 1.11            23a  OCC    1484  22211  
        Sus. + E3{1}                    5      28      18      31 1.33 1.11            23a  OCC     945  22211  
        Sus. + E4{1}                    6      27       4      28 1.33 1.11            23a  OCC     876  22211  
        Sus. + E5{1}                   27      96      24      28 1.33 1.11            23a  OCC    1501  22211  
        Sus. + E6{1}                   28      98       8      27 1.33 1.11            23a  OCC    1497  22211  
        Sus. + E7{1}                    4      26      17      32 1.33 1.11            23a  OCC     936  22211  
        Sus. + E8{1}                    5      25       7      26 1.33 1.11            23a  OCC     859  22211  
 
 A04 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      21       2      10 1.00 1.00 1.00 1.00  23a SUST     681  16700  
        TR:Amb to T1{1}               123     268      45      13 1.00 1.00 1.00 1.00 (17) DISP    1950  25050  
        Amb to T1{1}                  123     268      45      13 1.00 1.00 1.00 1.00 (17) DISP    1950  25050  
        Sus. + E1{1}                   28      94      25      28 1.00 1.00            23a  OCC    1267  22211  
        Sus. + E2{1}                   28      96      11      29 1.00 1.00            23a  OCC    1259  22211  
        Sus. + E3{1}                    5      28      18      31 1.00 1.00            23a  OCC     883  22211  
        Sus. + E4{1}                    6      27       4      28 1.00 1.00            23a  OCC     821  22211  
        Sus. + E5{1}                   27      96      24      28 1.00 1.00            23a  OCC    1276  22211  
        Sus. + E6{1}                   28      98       8      27 1.00 1.00            23a  OCC    1266  22211  
        Sus. + E7{1}                    4      26      17      32 1.00 1.00            23a  OCC     877  22211  
        Sus. + E8{1}                    5      25       7      26 1.00 1.00            23a  OCC     805  22211  
 
 A05  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      65       3      10 1.11 1.23 1.00 1.00  23a SUST    1056  16700  
        TR:Amb to T1{1}               123       1      64      13 1.48 1.64 1.64 1.00 (17) DISP     822  25050  
        Amb to T1{1}                  123       1      64      13 1.48 1.64 1.64 1.00 (17) DISP     822  25050  
        Sus. + E1{1}                   25      90      49      28 1.11 1.23            23a  OCC    1535  22211  
        Sus. + E2{1}                   25      90      54      29 1.11 1.23            23a  OCC    1582  22211  
        Sus. + E3{1}                    8      79      47      31 1.11 1.23            23a  OCC    1495  22211  
        Sus. + E4{1}                    9      78      41      28 1.11 1.23            23a  OCC    1430  22211  
        Sus. + E5{1}                   24      74      53      28 1.11 1.23            23a  OCC    1538  22211  
        Sus. + E6{1}                   25      73      52      27 1.11 1.23            23a  OCC    1525  22211  
        Sus. + E7{1}                    7      68      52      32 1.11 1.23            23a  OCC    1523  22211  
        Sus. + E8{1}                    8      70      38      26 1.11 1.23            23a  OCC    1395  22211  
 
 A05  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      65       3      10 1.11 1.23 1.00 1.00  23a SUST    1056  16700  
        TR:Amb to T1{1}               123       1      64      13 1.48 1.64 1.64 1.00 (17) DISP     822  25050  
        Amb to T1{1}                  123       1      64      13 1.48 1.64 1.64 1.00 (17) DISP     822  25050  
        Sus. + E1{1}                   18      94      49      32 1.11 1.23            23a  OCC    1556  22211  
        Sus. + E2{1}                   19      94      54      25 1.11 1.23            23a  OCC    1586  22211  
        Sus. + E3{1}                   14      75      47      36 1.11 1.23            23a  OCC    1502  22211  
        Sus. + E4{1}                   15      74      41      24 1.11 1.23            23a  OCC    1416  22211  
        Sus. + E5{1}                   17      78      53      32 1.11 1.23            23a  OCC    1550  22211  
        Sus. + E6{1}                   18      77      52      23 1.11 1.23            23a  OCC    1521  22211  
        Sus. + E7{1}                   13      72      52      36 1.11 1.23            23a  OCC    1539  22211  
        Sus. + E8{1}                   14      74      38      21 1.11 1.23            23a  OCC    1394  22211  
 

Page 122

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 125 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  55
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A06  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127     171       7      10 1.00 1.00 1.00 1.00  23a SUST    1767  16700  
        TR:Amb to T1{1}               123     179      76      13 1.00 1.00 1.00 1.00 (17) DISP    1413  25050  
        Amb to T1{1}                  123     179      76      13 1.00 1.00 1.00 1.00 (17) DISP    1413  25050  
        Sus. + E1{1}                   16     173      58      32 1.00 1.00            23a  OCC    2181  22211  
        Sus. + E2{1}                   17     171      95      25 1.00 1.00            23a  OCC    2421  22211  
        Sus. + E3{1}                   16     200      61      36 1.00 1.00            23a  OCC    2257  22211  
        Sus. + E4{1}                   17     197      79      24 1.00 1.00            23a  OCC    2339  22211  
        Sus. + E5{1}                   15     208      67      32 1.00 1.00            23a  OCC    2313  22211  
        Sus. + E6{1}                   16     211      93      23 1.00 1.00            23a  OCC    2471  22211  
        Sus. + E7{1}                   15     181      70      36 1.00 1.00            23a  OCC    2274  22211  
        Sus. + E8{1}                   16     185      77      21 1.00 1.00            23a  OCC    2303  22211  
 
 A06  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1125     171       7      10 1.00 1.00 1.00 1.00  23a SUST    1766  16700  
        TR:Amb to T1{1}               464     179      76      13 1.00 1.00 1.00 1.00 (17) DISP    1565  25050  
        Amb to T1{1}                  464     179      76      13 1.00 1.00 1.00 1.00 (17) DISP    1565  25050  
        Sus. + E1{1}                  322     173      58      32 1.00 1.00            23a  OCC    2315  22211  
        Sus. + E2{1}                  321     171      95      25 1.00 1.00            23a  OCC    2561  22211  
        Sus. + E3{1}                  322     200      61      36 1.00 1.00            23a  OCC    2392  22211  
        Sus. + E4{1}                  321     197      79      24 1.00 1.00            23a  OCC    2479  22211  
        Sus. + E5{1}                  323     208      67      32 1.00 1.00            23a  OCC    2452  22211  
        Sus. + E6{1}                  322     211      93      23 1.00 1.00            23a  OCC    2612  22211  
        Sus. + E7{1}                  323     181      70      36 1.00 1.00            23a  OCC    2409  22211  
        Sus. + E8{1}                  322     185      77      21 1.00 1.00            23a  OCC    2444  22211  
 
 A07    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1125      65       5      10 1.00 1.00 1.00 1.00  23a SUST    1003  16700  
        TR:Amb to T1{1}               464     159      26      13 1.00 1.00 1.00 1.00 (17) DISP    1336  25050  
        Amb to T1{1}                  464     159      26      13 1.00 1.00 1.00 1.00 (17) DISP    1336  25050  
        Sus. + E1{1}                  324      74      67      32 1.00 1.00            23a  OCC    1633  22211  
        Sus. + E2{1}                  323      76      71      25 1.00 1.00            23a  OCC    1652  22211  
        Sus. + E3{1}                  320      80      65      36 1.00 1.00            23a  OCC    1631  22211  
        Sus. + E4{1}                  320      77      54      24 1.00 1.00            23a  OCC    1528  22211  
        Sus. + E5{1}                  325      89      75      32 1.00 1.00            23a  OCC    1712  22211  
        Sus. + E6{1}                  324      91      71      23 1.00 1.00            23a  OCC    1674  22211  
        Sus. + E7{1}                  321      65      73      36 1.00 1.00            23a  OCC    1674  22211  
        Sus. + E8{1}                  320      68      53      21 1.00 1.00            23a  OCC    1510  22211  
 
 A08    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1125      12       3      10 1.00 1.00 1.00 1.00  23a SUST     623  16700  
        TR:Amb to T1{1}               464     145      11      13 1.00 1.00 1.00 1.00 (17) DISP    1221  25050  
        Amb to T1{1}                  464     145      11      13 1.00 1.00 1.00 1.00 (17) DISP    1221  25050  
        Sus. + E1{1}                  336      27      70      32 1.00 1.00            23a  OCC    1291  22211  
        Sus. + E2{1}                  335      28      59      25 1.00 1.00            23a  OCC    1209  22211  
        Sus. + E3{1}                  308      19      64      36 1.00 1.00            23a  OCC    1237  22211  
        Sus. + E4{1}                  307      17      40      24 1.00 1.00            23a  OCC    1046  22211  
        Sus. + E5{1}                  337      29      77      32 1.00 1.00            23a  OCC    1343  22211  
        Sus. + E6{1}                  336      31      59      23 1.00 1.00            23a  OCC    1210  22211  
        Sus. + E7{1}                  309      17      71      36 1.00 1.00            23a  OCC    1284  22211  
        Sus. + E8{1}                  308      15      40      21 1.00 1.00            23a  OCC    1039  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A09  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1125      50      13      10 1.00 1.00 1.00 1.00  23a SUST     902  16700  
        TR:Amb to T1{1}               464      42     485      13 1.00 1.00 1.00 1.00 (17) DISP    3598  25050  
        Amb to T1{1}                  464      42     485      13 1.00 1.00 1.00 1.00 (17) DISP    3598  25050  
        Sus. + E1{1}                  354      51      28      32 1.00 1.00            23a  OCC    1218  22211  
        Sus. + E2{1}                  353      52      53      25 1.00 1.00            23a  OCC    1365  22211  
        Sus. + E3{1}                  291      58      79      36 1.00 1.00            23a  OCC    1543  22211  
        Sus. + E4{1}                  290      51      17      24 1.00 1.00            23a  OCC    1093  22211  
        Sus. + E5{1}                  354      65      32      32 1.00 1.00            23a  OCC    1277  22211  
        Sus. + E6{1}                  353      59      59      23 1.00 1.00            23a  OCC    1412  22211  
        Sus. + E7{1}                  291      72      82      36 1.00 1.00            23a  OCC    1590  22211  
        Sus. + E8{1}                  291      63      23      21 1.00 1.00            23a  OCC    1171  22211  
 
 A09  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106      50      13      10 1.00 1.00 1.00 1.00  23a SUST     893  16700  
        TR:Amb to T1{1}               158      42     485      13 1.00 1.00 1.00 1.00 (17) DISP    3461  25050  
        Amb to T1{1}                  158      42     485      13 1.00 1.00 1.00 1.00 (17) DISP    3461  25050  
        Sus. + E1{1}                   29      51      28      32 1.00 1.00            23a  OCC    1093  22211  
        Sus. + E2{1}                   28      52      53      25 1.00 1.00            23a  OCC    1211  22211  
        Sus. + E3{1}                   34      58      79      36 1.00 1.00            23a  OCC    1420  22211  
        Sus. + E4{1}                   35      51      17      24 1.00 1.00            23a  OCC    1002  22211  
        Sus. + E5{1}                   30      65      32      32 1.00 1.00            23a  OCC    1140  22211  
        Sus. + E6{1}                   29      59      59      23 1.00 1.00            23a  OCC    1254  22211  
        Sus. + E7{1}                   33      72      82      36 1.00 1.00            23a  OCC    1465  22211  
        Sus. + E8{1}                   34      63      23      21 1.00 1.00            23a  OCC    1052  22211  
 
 A10 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106       8      31      10 1.00 1.00 1.00 1.00  23a SUST     752  16700  
        TR:Amb to T1{1}               158       6     376      13 1.00 1.00 1.00 1.00 (17) DISP    2690  25050  
        Amb to T1{1}                  158       6     376      13 1.00 1.00 1.00 1.00 (17) DISP    2690  25050  
        Sus. + E1{1}                   35       8      50      32 1.00 1.00            23a  OCC     972  22211  
        Sus. + E2{1}                   34       9      50      25 1.00 1.00            23a  OCC     942  22211  
        Sus. + E3{1}                   39       8      91      36 1.00 1.00            23a  OCC    1240  22211  
        Sus. + E4{1}                   40       8      87      24 1.00 1.00            23a  OCC    1192  22211  
        Sus. + E5{1}                   35       9      51      32 1.00 1.00            23a  OCC     979  22211  
        Sus. + E6{1}                   34       8      52      23 1.00 1.00            23a  OCC     943  22211  
        Sus. + E7{1}                   38      10      90      36 1.00 1.00            23a  OCC    1235  22211  
        Sus. + E8{1}                   39       9      86      21 1.00 1.00            23a  OCC    1177  22211  
 
 A10 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106      31       8      10 1.33 1.11 1.00 1.00  23a SUST     825  16700  
        TR:Amb to T1{1}               158     376       6      13 1.78 1.48 1.00 1.00 (17) DISP    4722  25050  
        Amb to T1{1}                  158     376       6      13 1.78 1.48 1.00 1.00 (17) DISP    4722  25050  
        Sus. + E1{1}                   35      50       8      32 1.33 1.11            23a  OCC    1079  22211  
        Sus. + E2{1}                   34      50       9      25 1.33 1.11            23a  OCC    1055  22211  
        Sus. + E3{1}                   39      91       8      36 1.33 1.11            23a  OCC    1450  22211  
        Sus. + E4{1}                   40      87       8      24 1.33 1.11            23a  OCC    1399  22211  
        Sus. + E5{1}                   35      51       9      32 1.33 1.11            23a  OCC    1088  22211  
        Sus. + E6{1}                   34      52       8      23 1.33 1.11            23a  OCC    1061  22211  
        Sus. + E7{1}                   38      90      10      36 1.33 1.11            23a  OCC    1442  22211  
        Sus. + E8{1}                   39      86       9      21 1.33 1.11            23a  OCC    1381  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A10 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1107      31       9       8 1.33 1.11 1.00 1.00  23a SUST     824  16700  
        TR:Amb to T1{1}               328     440       8       1 1.78 1.48 1.00 1.00 (17) DISP    5586  25050  
        Amb to T1{1}                  328     440       8       1 1.78 1.48 1.00 1.00 (17) DISP    5586  25050  
        Sus. + E1{1}                    9      40      29      10 1.33 1.11            23a  OCC    1017  22211  
        Sus. + E2{1}                    4      35      23      10 1.33 1.11            23a  OCC     950  22211  
        Sus. + E3{1}                    2      76      32      10 1.33 1.11            23a  OCC    1301  22211  
        Sus. + E4{1}                   19      79      21      10 1.33 1.11            23a  OCC    1314  22211  
        Sus. + E5{1}                   11      41      30       8 1.33 1.11            23a  OCC    1027  22211  
        Sus. + E6{1}                    5      36      21       8 1.33 1.11            23a  OCC     938  22211  
        Sus. + E7{1}                    0      75      33       8 1.33 1.11            23a  OCC    1290  22211  
        Sus. + E8{1}                   21      79      19       9 1.33 1.11            23a  OCC    1305  22211  
 
 A10 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1107       9      31       8 1.00 1.00 1.00 1.00  23a SUST     751  16700  
        TR:Amb to T1{1}               328       8     440       1 1.00 1.00 1.00 1.00 (17) DISP    3208  25050  
        Amb to T1{1}                  328       8     440       1 1.00 1.00 1.00 1.00 (17) DISP    3208  25050  
        Sus. + E1{1}                    9      29      40      10 1.00 1.00            23a  OCC     920  22211  
        Sus. + E2{1}                    4      23      35      10 1.00 1.00            23a  OCC     863  22211  
        Sus. + E3{1}                    2      32      76      10 1.00 1.00            23a  OCC    1122  22211  
        Sus. + E4{1}                   19      21      79      10 1.00 1.00            23a  OCC    1125  22211  
        Sus. + E5{1}                   11      30      41       8 1.00 1.00            23a  OCC     927  22211  
        Sus. + E6{1}                    5      21      36       8 1.00 1.00            23a  OCC     851  22211  
        Sus. + E7{1}                    0      33      75       8 1.00 1.00            23a  OCC    1114  22211  
        Sus. + E8{1}                   21      19      79       9 1.00 1.00            23a  OCC    1117  22211  
 
 A11  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1107      47      15       8 1.00 1.00 1.00 1.00  23a SUST     878  16700  
        TR:Amb to T1{1}               328      28      25       1 1.00 1.00 1.00 1.00 (17) DISP     406  25050  
        Amb to T1{1}                  328      28      25       1 1.00 1.00 1.00 1.00 (17) DISP     406  25050  
        Sus. + E1{1}                    3      54     107      10 1.00 1.00            23a  OCC    1547  22211  
        Sus. + E2{1}                    2      51     110      10 1.00 1.00            23a  OCC    1562  22211  
        Sus. + E3{1}                    7      50      83      10 1.00 1.00            23a  OCC    1374  22211  
        Sus. + E4{1}                   14      48      82      10 1.00 1.00            23a  OCC    1364  22211  
        Sus. + E5{1}                    5      66     108       8 1.00 1.00            23a  OCC    1567  22211  
        Sus. + E6{1}                    0      62     111       8 1.00 1.00            23a  OCC    1577  22211  
        Sus. + E7{1}                    5      62      82       8 1.00 1.00            23a  OCC    1379  22211  
        Sus. + E8{1}                   15      57      80       9 1.00 1.00            23a  OCC    1362  22211  
 
 A11  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1089      47      15       8 1.00 1.00 1.00 1.00  23a SUST     870  16700  
        TR:Amb to T1{1}               505      28      25       1 1.00 1.00 1.00 1.00 (17) DISP     485  25050  
        Amb to T1{1}                  505      28      25       1 1.00 1.00 1.00 1.00 (17) DISP     485  25050  
        Sus. + E1{1}                  163      54     107      10 1.00 1.00            23a  OCC    1614  22211  
        Sus. + E2{1}                  161      51     110      10 1.00 1.00            23a  OCC    1628  22211  
        Sus. + E3{1}                  152      50      83      10 1.00 1.00            23a  OCC    1434  22211  
        Sus. + E4{1}                  146      48      82      10 1.00 1.00            23a  OCC    1418  22211  
        Sus. + E5{1}                  165      66     108       8 1.00 1.00            23a  OCC    1633  22211  
        Sus. + E6{1}                  159      62     111       8 1.00 1.00            23a  OCC    1644  22211  
        Sus. + E7{1}                  154      62      82       8 1.00 1.00            23a  OCC    1440  22211  
        Sus. + E8{1}                  144      57      80       9 1.00 1.00            23a  OCC    1414  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A12  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1089     108       4       8 1.00 1.00 1.00 1.00  23a SUST    1293  16700  
        TR:Amb to T1{1}               505       7      28       1 1.00 1.00 1.00 1.00 (17) DISP     430  25050  
        Amb to T1{1}                  505       7      28       1 1.00 1.00 1.00 1.00 (17) DISP     430  25050  
        Sus. + E1{1}                  142     124      34      10 1.00 1.00            23a  OCC    1602  22211  
        Sus. + E2{1}                  182     123      31      10 1.00 1.00            23a  OCC    1603  22211  
        Sus. + E3{1}                  132     123      15      10 1.00 1.00            23a  OCC    1486  22211  
        Sus. + E4{1}                  166     122      12      10 1.00 1.00            23a  OCC    1488  22211  
        Sus. + E5{1}                  144     117      33       8 1.00 1.00            23a  OCC    1581  22211  
        Sus. + E6{1}                  180     118      31       8 1.00 1.00            23a  OCC    1584  22211  
        Sus. + E7{1}                  133     118      14       8 1.00 1.00            23a  OCC    1459  22211  
        Sus. + E8{1}                  165     119      12       9 1.00 1.00            23a  OCC    1470  22211  
 
 A12  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1089     108       4       8 1.00 1.00 1.00 1.00  23a SUST    1292  16700  
        TR:Amb to T1{1}               597       7      28       1 1.00 1.00 1.00 1.00 (17) DISP     471  25050  
        Amb to T1{1}                  597       7      28       1 1.00 1.00 1.00 1.00 (17) DISP     471  25050  
        Sus. + E1{1}                  233     124      34      10 1.00 1.00            23a  OCC    1644  22211  
        Sus. + E2{1}                  273     123      31      10 1.00 1.00            23a  OCC    1646  22211  
        Sus. + E3{1}                  223     123      15      10 1.00 1.00            23a  OCC    1529  22211  
        Sus. + E4{1}                  258     122      12      10 1.00 1.00            23a  OCC    1530  22211  
        Sus. + E5{1}                  235     117      33       8 1.00 1.00            23a  OCC    1623  22211  
        Sus. + E6{1}                  271     118      31       8 1.00 1.00            23a  OCC    1626  22211  
        Sus. + E7{1}                  225     118      14       8 1.00 1.00            23a  OCC    1502  22211  
        Sus. + E8{1}                  256     119      12       9 1.00 1.00            23a  OCC    1513  22211  
 
 A13  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1089      99       2       8 1.00 1.00 1.00 1.00  23a SUST    1230  16700  
        TR:Amb to T1{1}               597       2      21       1 1.00 1.00 1.00 1.00 (17) DISP     418  25050  
        Amb to T1{1}                  597       2      21       1 1.00 1.00 1.00 1.00 (17) DISP     418  25050  
        Sus. + E1{1}                  213     111      38      10 1.00 1.00            23a  OCC    1608  22211  
        Sus. + E2{1}                  293     110      31      10 1.00 1.00            23a  OCC    1593  22211  
        Sus. + E3{1}                  202     111       8      10 1.00 1.00            23a  OCC    1424  22211  
        Sus. + E4{1}                  278     110       3      10 1.00 1.00            23a  OCC    1443  22211  
        Sus. + E5{1}                  215     111      37       8 1.00 1.00            23a  OCC    1603  22211  
        Sus. + E6{1}                  292     112      31       8 1.00 1.00            23a  OCC    1595  22211  
        Sus. + E7{1}                  204     111       7       8 1.00 1.00            23a  OCC    1417  22211  
        Sus. + E8{1}                  276     111       3       9 1.00 1.00            23a  OCC    1449  22211  
 
 A13  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1082      99       2       8 1.00 1.00 1.00 1.00  23a SUST    1226  16700  
        TR:Amb to T1{1}               513       2      21       1 1.00 1.00 1.00 1.00 (17) DISP     380  25050  
        Amb to T1{1}                  513       2      21       1 1.00 1.00 1.00 1.00 (17) DISP     380  25050  
        Sus. + E1{1}                  122     111      38      10 1.00 1.00            23a  OCC    1563  22211  
        Sus. + E2{1}                  203     110      31      10 1.00 1.00            23a  OCC    1547  22211  
        Sus. + E3{1}                  112     111       8      10 1.00 1.00            23a  OCC    1378  22211  
        Sus. + E4{1}                  188     110       3      10 1.00 1.00            23a  OCC    1397  22211  
        Sus. + E5{1}                  124     111      37       8 1.00 1.00            23a  OCC    1558  22211  
        Sus. + E6{1}                  201     112      31       8 1.00 1.00            23a  OCC    1550  22211  
        Sus. + E7{1}                  113     111       7       8 1.00 1.00            23a  OCC    1372  22211  
        Sus. + E8{1}                  186     111       3       9 1.00 1.00            23a  OCC    1403  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A14  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1082      73       8       8 1.00 1.00 1.00 1.00  23a SUST    1039  16700  
        TR:Amb to T1{1}               513       1      45       1 1.00 1.00 1.00 1.00 (17) DISP     546  25050  
        Amb to T1{1}                  513       1      45       1 1.00 1.00 1.00 1.00 (17) DISP     546  25050  
        Sus. + E1{1}                  102      78     313      10 1.00 1.00            23a  OCC    3297  22211  
        Sus. + E2{1}                  223      82     286      10 1.00 1.00            23a  OCC    3157  22211  
        Sus. + E3{1}                   91      78      12      10 1.00 1.00            23a  OCC    1128  22211  
        Sus. + E4{1}                  208      82      40      10 1.00 1.00            23a  OCC    1379  22211  
        Sus. + E5{1}                  104      85     311       8 1.00 1.00            23a  OCC    3282  22211  
        Sus. + E6{1}                  222      81     286       8 1.00 1.00            23a  OCC    3153  22211  
        Sus. + E7{1}                   93      85      14       8 1.00 1.00            23a  OCC    1182  22211  
        Sus. + E8{1}                  206      81      41       9 1.00 1.00            23a  OCC    1384  22211  
 
 A14  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1080      73       8       8 1.00 1.00 1.00 1.00  23a SUST    1038  16700  
        TR:Amb to T1{1}               451       1      45       1 1.00 1.00 1.00 1.00 (17) DISP     518  25050  
        Amb to T1{1}                  451       1      45       1 1.00 1.00 1.00 1.00 (17) DISP     518  25050  
        Sus. + E1{1}                   38      78     313      10 1.00 1.00            23a  OCC    3266  22211  
        Sus. + E2{1}                  160      82     286      10 1.00 1.00            23a  OCC    3127  22211  
        Sus. + E3{1}                   27      78      12      10 1.00 1.00            23a  OCC    1097  22211  
        Sus. + E4{1}                  144      82      40      10 1.00 1.00            23a  OCC    1348  22211  
        Sus. + E5{1}                   40      85     311       8 1.00 1.00            23a  OCC    3251  22211  
        Sus. + E6{1}                  158      81     286       8 1.00 1.00            23a  OCC    3122  22211  
        Sus. + E7{1}                   29      85      14       8 1.00 1.00            23a  OCC    1152  22211  
        Sus. + E8{1}                  143      81      41       9 1.00 1.00            23a  OCC    1353  22211  
 
 A15 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1080       5      19       8 1.00 1.00 1.00 1.00  23a SUST     651  16700  
        TR:Amb to T1{1}               451       0     267       1 1.00 1.00 1.00 1.00 (17) DISP    2063  25050  
        Amb to T1{1}                  451       0     267       1 1.00 1.00 1.00 1.00 (17) DISP    2063  25050  
        Sus. + E1{1}                   25      24     153      10 1.00 1.00            23a  OCC    1639  22211  
        Sus. + E2{1}                  173       7     118      10 1.00 1.00            23a  OCC    1452  22211  
        Sus. + E3{1}                   14      23      40      10 1.00 1.00            23a  OCC     855  22211  
        Sus. + E4{1}                  157       8      67      10 1.00 1.00            23a  OCC    1072  22211  
        Sus. + E5{1}                   27      25     150       8 1.00 1.00            23a  OCC    1627  22211  
        Sus. + E6{1}                  171       6     119       8 1.00 1.00            23a  OCC    1457  22211  
        Sus. + E7{1}                   16      24      42       8 1.00 1.00            23a  OCC     873  22211  
        Sus. + E8{1}                  156       6      67       9 1.00 1.00            23a  OCC    1070  22211  
 
 A15 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1080      19       5       8 1.33 1.11 1.00 1.00  23a SUST     695  16700  
        TR:Amb to T1{1}               451     267       0       1 1.78 1.48 1.00 1.00 (17) DISP    3509  25050  
        Amb to T1{1}                  451     267       0       1 1.78 1.48 1.00 1.00 (17) DISP    3509  25050  
        Sus. + E1{1}                   25     153      24      10 1.33 1.11            23a  OCC    2005  22211  
        Sus. + E2{1}                  173     118       7      10 1.33 1.11            23a  OCC    1736  22211  
        Sus. + E3{1}                   14      40      23      10 1.33 1.11            23a  OCC     948  22211  
        Sus. + E4{1}                  157      67       8      10 1.33 1.11            23a  OCC    1232  22211  
        Sus. + E5{1}                   27     150      25       8 1.33 1.11            23a  OCC    1987  22211  
        Sus. + E6{1}                  171     119       6       8 1.33 1.11            23a  OCC    1743  22211  
        Sus. + E7{1}                   16      42      24       8 1.33 1.11            23a  OCC     971  22211  
        Sus. + E8{1}                  156      67       6       9 1.33 1.11            23a  OCC    1230  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A15 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122       3      19       5 1.33 1.11 1.00 1.00  23a SUST     685  16700  
        TR:Amb to T1{1}                49     117       1       0 1.78 1.48 1.00 1.00 (17) DISP    1465  25050  
        Amb to T1{1}                   49     117       1       0 1.78 1.48 1.00 1.00 (17) DISP    1465  25050  
        Sus. + E1{1}                   61     169      24      26 1.33 1.11            23a  OCC    2320  22211  
        Sus. + E2{1}                   51     187      22       6 1.33 1.11            23a  OCC    2484  22211  
        Sus. + E3{1}                    4      18      24      25 1.33 1.11            23a  OCC     891  22211  
        Sus. + E4{1}                    5      13      22       7 1.33 1.11            23a  OCC     781  22211  
        Sus. + E5{1}                   60     167      19      25 1.33 1.11            23a  OCC    2303  22211  
        Sus. + E6{1}                   51     187      21       7 1.33 1.11            23a  OCC    2486  22211  
        Sus. + E7{1}                    3      19      19      24 1.33 1.11            23a  OCC     895  22211  
        Sus. + E8{1}                    5      12      21       8 1.33 1.11            23a  OCC     773  22211  
 
 A15 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122      19       3       5 1.00 1.00 1.00 1.00  23a SUST     668  16700  
        TR:Amb to T1{1}                49       1     117       0 1.00 1.00 1.00 1.00 (17) DISP     834  25050  
        Amb to T1{1}                   49       1     117       0 1.00 1.00 1.00 1.00 (17) DISP     834  25050  
        Sus. + E1{1}                   61      24     169      26 1.00 1.00            23a  OCC    1907  22211  
        Sus. + E2{1}                   51      22     187       6 1.00 1.00            23a  OCC    2024  22211  
        Sus. + E3{1}                    4      24      18      25 1.00 1.00            23a  OCC     852  22211  
        Sus. + E4{1}                    5      22      13       7 1.00 1.00            23a  OCC     742  22211  
        Sus. + E5{1}                   60      19     167      25 1.00 1.00            23a  OCC    1893  22211  
        Sus. + E6{1}                   51      21     187       7 1.00 1.00            23a  OCC    2026  22211  
        Sus. + E7{1}                    3      19      19      24 1.00 1.00            23a  OCC     851  22211  
        Sus. + E8{1}                    5      21      12       8 1.00 1.00            23a  OCC     737  22211  
 
 A16  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122      41      24       5 1.00 1.00 1.00 1.00  23a SUST     872  16700  
        TR:Amb to T1{1}                49       1     165       0 1.00 1.00 1.00 1.00 (17) DISP    1171  25050  
        Amb to T1{1}                   49       1     165       0 1.00 1.00 1.00 1.00 (17) DISP    1171  25050  
        Sus. + E1{1}                   60      51     204      26 1.00 1.00            23a  OCC    2214  22211  
        Sus. + E2{1}                   50      47     317       6 1.00 1.00            23a  OCC    3016  22211  
        Sus. + E3{1}                    5      50      31      25 1.00 1.00            23a  OCC    1041  22211  
        Sus. + E4{1}                    3      46     133       7 1.00 1.00            23a  OCC    1662  22211  
        Sus. + E5{1}                   59      41     204      25 1.00 1.00            23a  OCC    2207  22211  
        Sus. + E6{1}                   50      45     316       7 1.00 1.00            23a  OCC    3010  22211  
        Sus. + E7{1}                    5      42      31      24 1.00 1.00            23a  OCC    1022  22211  
        Sus. + E8{1}                    4      46     131       8 1.00 1.00            23a  OCC    1649  22211  
 
 A16  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1085      41      24       5 1.00 1.00 1.00 1.00  23a SUST     854  16700  
        TR:Amb to T1{1}               420       1     165       0 1.00 1.00 1.00 1.00 (17) DISP    1337  25050  
        Amb to T1{1}                  420       1     165       0 1.00 1.00 1.00 1.00 (17) DISP    1337  25050  
        Sus. + E1{1}                  274      51     204      26 1.00 1.00            23a  OCC    2297  22211  
        Sus. + E2{1}                  284      47     317       6 1.00 1.00            23a  OCC    3109  22211  
        Sus. + E3{1}                  329      50      31      25 1.00 1.00            23a  OCC    1132  22211  
        Sus. + E4{1}                  337      46     133       7 1.00 1.00            23a  OCC    1802  22211  
        Sus. + E5{1}                  275      41     204      25 1.00 1.00            23a  OCC    2291  22211  
        Sus. + E6{1}                  284      45     316       7 1.00 1.00            23a  OCC    3102  22211  
        Sus. + E7{1}                  329      42      31      24 1.00 1.00            23a  OCC    1105  22211  
        Sus. + E8{1}                  337      46     131       8 1.00 1.00            23a  OCC    1789  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A17    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1085     147      11       5 1.00 1.00 1.00 1.00  23a SUST    1576  16700  
        TR:Amb to T1{1}               420       2      10       0 1.00 1.00 1.00 1.00 (17) DISP     261  25050  
        Amb to T1{1}                  420       2      10       0 1.00 1.00 1.00 1.00 (17) DISP     261  25050  
        Sus. + E1{1}                  299     164      55      26 1.00 1.00            23a  OCC    2084  22211  
        Sus. + E2{1}                  309     166      51       6 1.00 1.00            23a  OCC    2038  22211  
        Sus. + E3{1}                  304     163      20      25 1.00 1.00            23a  OCC    1888  22211  
        Sus. + E4{1}                  313     165      12       7 1.00 1.00            23a  OCC    1852  22211  
        Sus. + E5{1}                  300     165      55      25 1.00 1.00            23a  OCC    2086  22211  
        Sus. + E6{1}                  308     163      51       7 1.00 1.00            23a  OCC    2035  22211  
        Sus. + E7{1}                  305     166      20      24 1.00 1.00            23a  OCC    1902  22211  
        Sus. + E8{1}                  313     164      12       8 1.00 1.00            23a  OCC    1847  22211  
 
 *** Segment A  end   ***
 
 *** Segment B  begin ***
 
 A17    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118     147      11       5 1.00 1.00 1.00 1.00  23a SUST    1591  16700  
        TR:Amb to T1{1}               427       2      10       0 1.00 1.00 1.00 1.00 (17) DISP     264  25050  
        Amb to T1{1}                  427       2      10       0 1.00 1.00 1.00 1.00 (17) DISP     264  25050  
        Sus. + E1{1}                  339     164      55      26 1.00 1.00            23a  OCC    2118  22211  
        Sus. + E2{1}                  349     166      51       6 1.00 1.00            23a  OCC    2073  22211  
        Sus. + E3{1}                  344     163      20      25 1.00 1.00            23a  OCC    1921  22211  
        Sus. + E4{1}                  353     165      12       7 1.00 1.00            23a  OCC    1887  22211  
        Sus. + E5{1}                  340     165      55      25 1.00 1.00            23a  OCC    2119  22211  
        Sus. + E6{1}                  349     163      51       7 1.00 1.00            23a  OCC    2069  22211  
        Sus. + E7{1}                  345     166      20      24 1.00 1.00            23a  OCC    1934  22211  
        Sus. + E8{1}                  353     164      12       8 1.00 1.00            23a  OCC    1882  22211  
 
 B01  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      76       2       5 1.00 1.00 1.00 1.00  23a SUST    1075  16700  
        TR:Amb to T1{1}               427       9       1       0 1.00 1.00 1.00 1.00 (17) DISP     252  25050  
        Amb to T1{1}                  427       9       1       0 1.00 1.00 1.00 1.00 (17) DISP     252  25050  
        Sus. + E1{1}                  359      82      18      26 1.00 1.00            23a  OCC    1407  22211  
        Sus. + E2{1}                  368      80      32       6 1.00 1.00            23a  OCC    1465  22211  
        Sus. + E3{1}                  325      86       7      25 1.00 1.00            23a  OCC    1349  22211  
        Sus. + E4{1}                  333      83      28       7 1.00 1.00            23a  OCC    1429  22211  
        Sus. + E5{1}                  359      88      19      25 1.00 1.00            23a  OCC    1424  22211  
        Sus. + E6{1}                  368      91      32       7 1.00 1.00            23a  OCC    1488  22211  
        Sus. + E7{1}                  325      84       7      24 1.00 1.00            23a  OCC    1337  22211  
        Sus. + E8{1}                  334      87      28       8 1.00 1.00            23a  OCC    1434  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B01  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      76       2       5 1.00 1.00 1.00 1.00  23a SUST    1075  16700  
        TR:Amb to T1{1}               353       9       1       0 1.00 1.00 1.00 1.00 (17) DISP     219  25050  
        Amb to T1{1}                  353       9       1       0 1.00 1.00 1.00 1.00 (17) DISP     219  25050  
        Sus. + E1{1}                  285      82      18      26 1.00 1.00            23a  OCC    1377  22211  
        Sus. + E2{1}                  294      80      32       6 1.00 1.00            23a  OCC    1431  22211  
        Sus. + E3{1}                  251      86       7      25 1.00 1.00            23a  OCC    1321  22211  
        Sus. + E4{1}                  259      83      28       7 1.00 1.00            23a  OCC    1395  22211  
        Sus. + E5{1}                  285      88      19      25 1.00 1.00            23a  OCC    1393  22211  
        Sus. + E6{1}                  294      91      32       7 1.00 1.00            23a  OCC    1453  22211  
        Sus. + E7{1}                  251      84       7      24 1.00 1.00            23a  OCC    1308  22211  
        Sus. + E8{1}                  259      87      28       8 1.00 1.00            23a  OCC    1399  22211  
 
 B02  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      97       1       5 1.00 1.00 1.00 1.00  23a SUST    1226  16700  
        TR:Amb to T1{1}               353      33      15       0 1.00 1.00 1.00 1.00 (17) DISP     407  25050  
        Amb to T1{1}                  353      33      15       0 1.00 1.00 1.00 1.00 (17) DISP     407  25050  
        Sus. + E1{1}                  304     119       2      26 1.00 1.00            23a  OCC    1568  22211  
        Sus. + E2{1}                  314     130      21       6 1.00 1.00            23a  OCC    1650  22211  
        Sus. + E3{1}                  231     106       1      25 1.00 1.00            23a  OCC    1453  22211  
        Sus. + E4{1}                  240     116      19       7 1.00 1.00            23a  OCC    1532  22211  
        Sus. + E5{1}                  305      98       1      25 1.00 1.00            23a  OCC    1436  22211  
        Sus. + E6{1}                  314     106      23       7 1.00 1.00            23a  OCC    1546  22211  
        Sus. + E7{1}                  232     111       2      24 1.00 1.00            23a  OCC    1480  22211  
        Sus. + E8{1}                  240     101      21       8 1.00 1.00            23a  OCC    1492  22211  
 
 B02  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      97       1       5 1.00 1.00 1.00 1.00  23a SUST    1226  16700  
        TR:Amb to T1{1}               249      33      15       0 1.00 1.00 1.00 1.00 (17) DISP     361  25050  
        Amb to T1{1}                  249      33      15       0 1.00 1.00 1.00 1.00 (17) DISP     361  25050  
        Sus. + E1{1}                  201     119       2      26 1.00 1.00            23a  OCC    1525  22211  
        Sus. + E2{1}                  210     130      21       6 1.00 1.00            23a  OCC    1602  22211  
        Sus. + E3{1}                  128     106       1      25 1.00 1.00            23a  OCC    1419  22211  
        Sus. + E4{1}                  136     116      19       7 1.00 1.00            23a  OCC    1484  22211  
        Sus. + E5{1}                  201      98       1      25 1.00 1.00            23a  OCC    1405  22211  
        Sus. + E6{1}                  210     106      23       7 1.00 1.00            23a  OCC    1498  22211  
        Sus. + E7{1}                  128     111       2      24 1.00 1.00            23a  OCC    1441  22211  
        Sus. + E8{1}                  137     101      21       8 1.00 1.00            23a  OCC    1444  22211  
 
 B03  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      84       0       5 1.00 1.00 1.00 1.00  23a SUST    1133  16700  
        TR:Amb to T1{1}               249     122       1       0 1.00 1.00 1.00 1.00 (17) DISP     964  25050  
        Amb to T1{1}                  249     122       1       0 1.00 1.00 1.00 1.00 (17) DISP     964  25050  
        Sus. + E1{1}                  220     115     237      26 1.00 1.00            23a  OCC    2972  22211  
        Sus. + E2{1}                  230     153      52       6 1.00 1.00            23a  OCC    1864  22211  
        Sus. + E3{1}                  108     103     229      25 1.00 1.00            23a  OCC    2851  22211  
        Sus. + E4{1}                  117     102      60       7 1.00 1.00            23a  OCC    1641  22211  
        Sus. + E5{1}                  221     135     239      25 1.00 1.00            23a  OCC    3008  22211  
        Sus. + E6{1}                  230     172      44       7 1.00 1.00            23a  OCC    1952  22211  
        Sus. + E7{1}                  109      84     231      24 1.00 1.00            23a  OCC    2857  22211  
        Sus. + E8{1}                  117     121      53       8 1.00 1.00            23a  OCC    1654  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B03  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1120      84       0       5 1.00 1.00 1.00 1.00  23a SUST    1134  16700  
        TR:Amb to T1{1}               197     122       1       0 1.00 1.00 1.00 1.00 (17) DISP     940  25050  
        Amb to T1{1}                  197     122       1       0 1.00 1.00 1.00 1.00 (17) DISP     940  25050  
        Sus. + E1{1}                  170     115     237      26 1.00 1.00            23a  OCC    2950  22211  
        Sus. + E2{1}                  180     153      52       6 1.00 1.00            23a  OCC    1841  22211  
        Sus. + E3{1}                   58     103     229      25 1.00 1.00            23a  OCC    2829  22211  
        Sus. + E4{1}                   67     102      60       7 1.00 1.00            23a  OCC    1619  22211  
        Sus. + E5{1}                  171     135     239      25 1.00 1.00            23a  OCC    2986  22211  
        Sus. + E6{1}                  180     172      44       7 1.00 1.00            23a  OCC    1930  22211  
        Sus. + E7{1}                   59      84     231      24 1.00 1.00            23a  OCC    2835  22211  
        Sus. + E8{1}                   67     121      53       8 1.00 1.00            23a  OCC    1631  22211  
 
 B04 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1120       0       1       5 1.00 1.00 1.00 1.00  23a SUST     535  16700  
        TR:Amb to T1{1}               197     486      83       0 1.00 1.00 1.00 1.00 (17) DISP    3520  25050  
        Amb to T1{1}                  197     486      83       0 1.00 1.00 1.00 1.00 (17) DISP    3520  25050  
        Sus. + E1{1}                  179     434      21      26 1.00 1.00            23a  OCC    3765  22211  
        Sus. + E2{1}                  188     460      96       6 1.00 1.00            23a  OCC    4017  22211  
        Sus. + E3{1}                   49     128      72      25 1.00 1.00            23a  OCC    1620  22211  
        Sus. + E4{1}                   58     149      45       7 1.00 1.00            23a  OCC    1681  22211  
        Sus. + E5{1}                  179     435      23      25 1.00 1.00            23a  OCC    3770  22211  
        Sus. + E6{1}                  188     459      97       7 1.00 1.00            23a  OCC    4010  22211  
        Sus. + E7{1}                   50     128      73      24 1.00 1.00            23a  OCC    1629  22211  
        Sus. + E8{1}                   58     149      42       8 1.00 1.00            23a  OCC    1680  22211  
 
 B04 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1120       0       1       5 1.33 1.11 1.00 1.00  23a SUST     536  16700  
        TR:Amb to T1{1}               197     486      83       0 1.78 1.48 1.00 1.00 (17) DISP    6159  25050  
        Amb to T1{1}                  197     486      83       0 1.78 1.48 1.00 1.00 (17) DISP    6159  25050  
        Sus. + E1{1}                  179     434      21      26 1.33 1.11            23a  OCC    4809  22211  
        Sus. + E2{1}                  188     460      96       6 1.33 1.11            23a  OCC    5118  22211  
        Sus. + E3{1}                   49     128      72      25 1.33 1.11            23a  OCC    1918  22211  
        Sus. + E4{1}                   58     149      45       7 1.33 1.11            23a  OCC    2035  22211  
        Sus. + E5{1}                  179     435      23      25 1.33 1.11            23a  OCC    4816  22211  
        Sus. + E6{1}                  188     459      97       7 1.33 1.11            23a  OCC    5108  22211  
        Sus. + E7{1}                   50     128      73      24 1.33 1.11            23a  OCC    1928  22211  
        Sus. + E8{1}                   58     149      42       8 1.33 1.11            23a  OCC    2037  22211  
 
 B04 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1135       4       5       1 1.33 1.11 1.00 1.00  23a SUST     588  16700  
        TR:Amb to T1{1}               136     463       7      90 1.78 1.48 1.00 1.00 (17) DISP    5823  25050  
        Amb to T1{1}                  136     463       7      90 1.78 1.48 1.00 1.00 (17) DISP    5823  25050  
        Sus. + E1{1}                  108     411       7      41 1.33 1.11            23a  OCC    4573  22211  
        Sus. + E2{1}                  122     438      15     107 1.33 1.11            23a  OCC    4899  22211  
        Sus. + E3{1}                   28     123       8      95 1.33 1.11            23a  OCC    1935  22211  
        Sus. + E4{1}                   41     146      10      53 1.33 1.11            23a  OCC    2024  22211  
        Sus. + E5{1}                  105     410       5      43 1.33 1.11            23a  OCC    4569  22211  
        Sus. + E6{1}                  119     436      13     107 1.33 1.11            23a  OCC    4879  22211  
        Sus. + E7{1}                   25     123       9      97 1.33 1.11            23a  OCC    1938  22211  
        Sus. + E8{1}                   38     146       9      49 1.33 1.11            23a  OCC    2014  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B04 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1135       5       4       1 1.00 1.00 1.00 1.00  23a SUST     579  16700  
        TR:Amb to T1{1}               136       7     463      90 1.00 1.00 1.00 1.00 (17) DISP    3345  25050  
        Amb to T1{1}                  136       7     463      90 1.00 1.00 1.00 1.00 (17) DISP    3345  25050  
        Sus. + E1{1}                  108       7     411      41 1.00 1.00            23a  OCC    3588  22211  
        Sus. + E2{1}                  122      15     438     107 1.00 1.00            23a  OCC    3867  22211  
        Sus. + E3{1}                   28       8     123      95 1.00 1.00            23a  OCC    1688  22211  
        Sus. + E4{1}                   41      10     146      53 1.00 1.00            23a  OCC    1689  22211  
        Sus. + E5{1}                  105       5     410      43 1.00 1.00            23a  OCC    3585  22211  
        Sus. + E6{1}                  119      13     436     107 1.00 1.00            23a  OCC    3852  22211  
        Sus. + E7{1}                   25       9     123      97 1.00 1.00            23a  OCC    1693  22211  
        Sus. + E8{1}                   38       9     146      49 1.00 1.00            23a  OCC    1677  22211  
 
 B05 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1164       6      13       1 1.00 1.00 1.00 1.00  23a SUST     647  16700  
        TR:Amb to T1{1}               136      54      49      90 1.00 1.00 1.00 1.00 (17) DISP     849  25050  
        Amb to T1{1}                  136      54      49      90 1.00 1.00 1.00 1.00 (17) DISP     849  25050  
        Sus. + E1{1}                  111     133      80      41 1.00 1.00            23a  OCC    1779  22211  
        Sus. + E2{1}                  126      80      78     107 1.00 1.00            23a  OCC    1732  22211  
        Sus. + E3{1}                   31     163      13      95 1.00 1.00            23a  OCC    1982  22211  
        Sus. + E4{1}                   44      51      13      53 1.00 1.00            23a  OCC    1154  22211  
        Sus. + E5{1}                  102     137      82      43 1.00 1.00            23a  OCC    1805  22211  
        Sus. + E6{1}                  115      74      80     107 1.00 1.00            23a  OCC    1718  22211  
        Sus. + E7{1}                   22     166      14      97 1.00 1.00            23a  OCC    2003  22211  
        Sus. + E8{1}                   35      43      13      49 1.00 1.00            23a  OCC    1094  22211  
 
 B05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1164       6      13       1 1.33 1.11 1.00 1.00  23a SUST     663  16700  
        TR:Amb to T1{1}               136      54      49      90 1.78 1.48 1.00 1.00 (17) DISP    1101  25050  
        Amb to T1{1}                  136      54      49      90 1.78 1.48 1.00 1.00 (17) DISP    1101  25050  
        Sus. + E1{1}                  111     133      80      41 1.33 1.11            23a  OCC    2086  22211  
        Sus. + E2{1}                  126      80      78     107 1.33 1.11            23a  OCC    1875  22211  
        Sus. + E3{1}                   31     163      13      95 1.33 1.11            23a  OCC    2333  22211  
        Sus. + E4{1}                   44      51      13      53 1.33 1.11            23a  OCC    1249  22211  
        Sus. + E5{1}                  102     137      82      43 1.33 1.11            23a  OCC    2119  22211  
        Sus. + E6{1}                  115      74      80     107 1.33 1.11            23a  OCC    1850  22211  
        Sus. + E7{1}                   22     166      14      97 1.33 1.11            23a  OCC    2361  22211  
        Sus. + E8{1}                   35      43      13      49 1.33 1.11            23a  OCC    1171  22211  
 
 B05 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      11       2      14 1.33 1.11 1.00 1.00  23a SUST     639  16700  
        TR:Amb to T1{1}                18      10      16     123 1.78 1.48 1.00 1.00 (17) DISP     885  25050  
        Amb to T1{1}                   18      10      16     123 1.78 1.48 1.00 1.00 (17) DISP     885  25050  
        Sus. + E1{1}                   46     197     112     151 1.33 1.11            23a  OCC    2892  22211  
        Sus. + E2{1}                   21      45      35     152 1.33 1.11            23a  OCC    1730  22211  
        Sus. + E3{1}                   55     200     112      30 1.33 1.11            23a  OCC    2699  22211  
        Sus. + E4{1}                   12      43      35      33 1.33 1.11            23a  OCC    1073  22211  
        Sus. + E5{1}                   47     197     114     153 1.33 1.11            23a  OCC    2904  22211  
        Sus. + E6{1}                   20      43      35     154 1.33 1.11            23a  OCC    1738  22211  
        Sus. + E7{1}                   56     200     114      32 1.33 1.11            23a  OCC    2701  22211  
        Sus. + E8{1}                    9      39      31      34 1.33 1.11            23a  OCC    1024  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      11       2      14 1.00 1.00 1.00 1.00  23a SUST     614  16700  
        TR:Amb to T1{1}                18      10      16     123 1.00 1.00 1.00 1.00 (17) DISP     870  25050  
        Amb to T1{1}                   18      10      16     123 1.00 1.00 1.00 1.00 (17) DISP     870  25050  
        Sus. + E1{1}                   46     197     112     151 1.00 1.00            23a  OCC    2484  22211  
        Sus. + E2{1}                   21      45      35     152 1.00 1.00            23a  OCC    1676  22211  
        Sus. + E3{1}                   55     200     112      30 1.00 1.00            23a  OCC    2230  22211  
        Sus. + E4{1}                   12      43      35      33 1.00 1.00            23a  OCC     978  22211  
        Sus. + E5{1}                   47     197     114     153 1.00 1.00            23a  OCC    2498  22211  
        Sus. + E6{1}                   20      43      35     154 1.00 1.00            23a  OCC    1686  22211  
        Sus. + E7{1}                   56     200     114      32 1.00 1.00            23a  OCC    2234  22211  
        Sus. + E8{1}                    9      39      31      34 1.00 1.00            23a  OCC     939  22211  
 
 B06  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      70       6      14 1.00 1.00 1.00 1.00  23a SUST    1042  16700  
        TR:Amb to T1{1}                18     143     206     123 1.00 1.00 1.00 1.00 (17) DISP    1951  25050  
        Amb to T1{1}                   18     143     206     123 1.00 1.00 1.00 1.00 (17) DISP    1951  25050  
        Sus. + E1{1}                   44     384     326     151 1.00 1.00            23a  OCC    4451  22211  
        Sus. + E2{1}                   19     179     196     152 1.00 1.00            23a  OCC    2920  22211  
        Sus. + E3{1}                   53     297     162      30 1.00 1.00            23a  OCC    3061  22211  
        Sus. + E4{1}                    9      89      30      33 1.00 1.00            23a  OCC    1305  22211  
        Sus. + E5{1}                   44     369     329     153 1.00 1.00            23a  OCC    4402  22211  
        Sus. + E6{1}                   17     166     195     154 1.00 1.00            23a  OCC    2885  22211  
        Sus. + E7{1}                   54     282     165      32 1.00 1.00            23a  OCC    2986  22211  
        Sus. + E8{1}                    7      79      34      34 1.00 1.00            23a  OCC    1301  22211  
 
 B06  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      70       6      14 1.00 1.00 1.00 1.00  23a SUST    1043  16700  
        TR:Amb to T1{1}               341     143     206     123 1.00 1.00 1.00 1.00 (17) DISP    2082  25050  
        Amb to T1{1}                  341     143     206     123 1.00 1.00 1.00 1.00 (17) DISP    2082  25050  
        Sus. + E1{1}                  280     384     326     151 1.00 1.00            23a  OCC    4558  22211  
        Sus. + E2{1}                  342     179     196     152 1.00 1.00            23a  OCC    3050  22211  
        Sus. + E3{1}                  270     297     162      30 1.00 1.00            23a  OCC    3163  22211  
        Sus. + E4{1}                  333      89      30      33 1.00 1.00            23a  OCC    1443  22211  
        Sus. + E5{1}                  279     369     329     153 1.00 1.00            23a  OCC    4507  22211  
        Sus. + E6{1}                  341     166     195     154 1.00 1.00            23a  OCC    3014  22211  
        Sus. + E7{1}                  269     282     165      32 1.00 1.00            23a  OCC    3087  22211  
        Sus. + E8{1}                  330      79      34      34 1.00 1.00            23a  OCC    1437  22211  
 
 B07    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      38       6      14 1.00 1.00 1.00 1.00  23a SUST     814  16700  
        TR:Amb to T1{1}               341     126     192     123 1.00 1.00 1.00 1.00 (17) DISP    1953  25050  
        Amb to T1{1}                  341     126     192     123 1.00 1.00 1.00 1.00 (17) DISP    1953  25050  
        Sus. + E1{1}                  281     321     293     151 1.00 1.00            23a  OCC    4020  22211  
        Sus. + E2{1}                  341     137     173     152 1.00 1.00            23a  OCC    2673  22211  
        Sus. + E3{1}                  271     240     151      30 1.00 1.00            23a  OCC    2745  22211  
        Sus. + E4{1}                  332      55      28      33 1.00 1.00            23a  OCC    1197  22211  
        Sus. + E5{1}                  280     314     295     153 1.00 1.00            23a  OCC    4002  22211  
        Sus. + E6{1}                  340     131     173     154 1.00 1.00            23a  OCC    2661  22211  
        Sus. + E7{1}                  270     233     153      32 1.00 1.00            23a  OCC    2712  22211  
        Sus. + E8{1}                  329      52      31      34 1.00 1.00            23a  OCC    1206  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B08    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      20       5      14 1.00 1.00 1.00 1.00  23a SUST     686  16700  
        TR:Amb to T1{1}               341     104     174     123 1.00 1.00 1.00 1.00 (17) DISP    1786  25050  
        Amb to T1{1}                  341     104     174     123 1.00 1.00 1.00 1.00 (17) DISP    1786  25050  
        Sus. + E1{1}                  293     264     254     151 1.00 1.00            23a  OCC    3524  22211  
        Sus. + E2{1}                  329     110     147     152 1.00 1.00            23a  OCC    2383  22211  
        Sus. + E3{1}                  283     192     131      30 1.00 1.00            23a  OCC    2368  22211  
        Sus. + E4{1}                  319      36      21      33 1.00 1.00            23a  OCC    1031  22211  
        Sus. + E5{1}                  292     262     255     153 1.00 1.00            23a  OCC    3521  22211  
        Sus. + E6{1}                  327     108     147     154 1.00 1.00            23a  OCC    2385  22211  
        Sus. + E7{1}                  282     190     132      32 1.00 1.00            23a  OCC    2356  22211  
        Sus. + E8{1}                  317      37      23      34 1.00 1.00            23a  OCC    1044  22211  
 
 B09  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124     251       2      14 1.00 1.00 1.00 1.00  23a SUST    2346  16700  
        TR:Amb to T1{1}               341      91      18     123 1.00 1.00 1.00 1.00 (17) DISP    1174  25050  
        Amb to T1{1}                  341      91      18     123 1.00 1.00 1.00 1.00 (17) DISP    1174  25050  
        Sus. + E1{1}                  304     299      20     151 1.00 1.00            23a  OCC    3464  22211  
        Sus. + E2{1}                  317     303      11     152 1.00 1.00            23a  OCC    3481  22211  
        Sus. + E3{1}                  295     294     109      30 1.00 1.00            23a  OCC    3323  22211  
        Sus. + E4{1}                  308     308     107      33 1.00 1.00            23a  OCC    3364  22211  
        Sus. + E5{1}                  303     355      32     153 1.00 1.00            23a  OCC    3713  22211  
        Sus. + E6{1}                  316     261       6     154 1.00 1.00            23a  OCC    3386  22211  
        Sus. + E7{1}                  294     349     119      32 1.00 1.00            23a  OCC    3596  22211  
        Sus. + E8{1}                  306     253     117      34 1.00 1.00            23a  OCC    3329  22211  
 
 B09  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1120     251       2      14 1.00 1.00 1.00 1.00  23a SUST    2344  16700  
        TR:Amb to T1{1}               196      91      18     123 1.00 1.00 1.00 1.00 (17) DISP    1131  25050  
        Amb to T1{1}                  196      91      18     123 1.00 1.00 1.00 1.00 (17) DISP    1131  25050  
        Sus. + E1{1}                  155     300      20     151 1.00 1.00            23a  OCC    3431  22211  
        Sus. + E2{1}                  168     303      11     152 1.00 1.00            23a  OCC    3448  22211  
        Sus. + E3{1}                  146     294     109      30 1.00 1.00            23a  OCC    3252  22211  
        Sus. + E4{1}                  159     308     107      33 1.00 1.00            23a  OCC    3292  22211  
        Sus. + E5{1}                  154     355      32     153 1.00 1.00            23a  OCC    3665  22211  
        Sus. + E6{1}                  167     261       6     154 1.00 1.00            23a  OCC    3371  22211  
        Sus. + E7{1}                  145     349     119      32 1.00 1.00            23a  OCC    3524  22211  
        Sus. + E8{1}                  157     253     117      33 1.00 1.00            23a  OCC    3258  22211  
 
 B10  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1120     260       1      14 1.11 1.23 1.00 1.00  23a SUST    2616  16700  
        TR:Amb to T1{1}               196      67     107     123 1.48 1.64 1.64 1.00 (17) DISP    1765  25050  
        Amb to T1{1}                  196      67     107     123 1.48 1.64 1.64 1.00 (17) DISP    1765  25050  
        Sus. + E1{1}                  162     268     204     151 1.11 1.23            23a  OCC    4740  22211  
        Sus. + E2{1}                  162     334     109     152 1.11 1.23            23a  OCC    4177  22211  
        Sus. + E3{1}                  152     277      45      30 1.11 1.23            23a  OCC    3113  22211  
        Sus. + E4{1}                  153     346     128      33 1.11 1.23            23a  OCC    4017  22211  
        Sus. + E5{1}                  161     307     203     153 1.11 1.23            23a  OCC    4771  22211  
        Sus. + E6{1}                  160     266     101     154 1.11 1.23            23a  OCC    4013  22211  
        Sus. + E7{1}                  151     298      47      32 1.11 1.23            23a  OCC    3209  22211  
        Sus. + E8{1}                  150     283     136      33 1.11 1.23            23a  OCC    3905  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B10  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1131     205      33       1 1.11 1.23 1.00 1.00  23a SUST    2203  16700  
        TR:Amb to T1{1}               168       6      23      45 1.48 1.64 1.64 1.00 (17) DISP     504  25050  
        Amb to T1{1}                  168       6      23      45 1.48 1.64 1.64 1.00 (17) DISP     504  25050  
        Sus. + E1{1}                  161     255     173      19 1.11 1.23            23a  OCC    3585  22211  
        Sus. + E2{1}                  143     273     162      15 1.11 1.23            23a  OCC    3535  22211  
        Sus. + E3{1}                  164     255     127      69 1.11 1.23            23a  OCC    3318  22211  
        Sus. + E4{1}                  144     269     128      65 1.11 1.23            23a  OCC    3351  22211  
        Sus. + E5{1}                  158     208     165      18 1.11 1.23            23a  OCC    3453  22211  
        Sus. + E6{1}                  142     224     157      18 1.11 1.23            23a  OCC    3380  22211  
        Sus. + E7{1}                  161     209     136      68 1.11 1.23            23a  OCC    3301  22211  
        Sus. + E8{1}                  143     223     130      68 1.11 1.23            23a  OCC    3260  22211  
 
 B11  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1131     211      66       1 1.11 1.23 1.00 1.00  23a SUST    2318  16700  
        TR:Amb to T1{1}               168     119      58      45 1.48 1.64 1.64 1.00 (17) DISP    1542  25050  
        Amb to T1{1}                  168     119      58      45 1.48 1.64 1.64 1.00 (17) DISP    1542  25050  
        Sus. + E1{1}                  166     229     201      19 1.11 1.23            23a  OCC    3610  22211  
        Sus. + E2{1}                  138     355     116      15 1.11 1.23            23a  OCC    3628  22211  
        Sus. + E3{1}                  169     293      73      69 1.11 1.23            23a  OCC    3208  22211  
        Sus. + E4{1}                  140     287     153      65 1.11 1.23            23a  OCC    3468  22211  
        Sus. + E5{1}                  162     273     180      18 1.11 1.23            23a  OCC    3534  22211  
        Sus. + E6{1}                  137     306     102      18 1.11 1.23            23a  OCC    3221  22211  
        Sus. + E7{1}                  165     336      93      68 1.11 1.23            23a  OCC    3531  22211  
        Sus. + E8{1}                  138     244     169      68 1.11 1.23            23a  OCC    3447  22211  
 
 B11  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1126     238      60      28 1.11 1.23 1.00 1.00  23a SUST    2516  16700  
        TR:Amb to T1{1}               152      52      25       6 1.48 1.64 1.64 1.00 (17) DISP     722  25050  
        Amb to T1{1}                  152      52      25       6 1.48 1.64 1.64 1.00 (17) DISP     722  25050  
        Sus. + E1{1}                  139     416     115      63 1.11 1.23            23a  OCC    4110  22211  
        Sus. + E2{1}                  145     281     178      56 1.11 1.23            23a  OCC    3709  22211  
        Sus. + E3{1}                  138     366     172      43 1.11 1.23            23a  OCC    4012  22211  
        Sus. + E4{1}                  145     256      96      39 1.11 1.23            23a  OCC    2945  22211  
        Sus. + E5{1}                  138     363      99      57 1.11 1.23            23a  OCC    3662  22211  
        Sus. + E6{1}                  144     249     165      51 1.11 1.23            23a  OCC    3533  22211  
        Sus. + E7{1}                  137     314     189      37 1.11 1.23            23a  OCC    3880  22211  
        Sus. + E8{1}                  144     304     111      35 1.11 1.23            23a  OCC    3283  22211  
 
 B12  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1126     170       7      28 1.00 1.00 1.00 1.00  23a SUST    1769  16700  
        TR:Amb to T1{1}               152      27      13       6 1.00 1.00 1.00 1.00 (17) DISP     281  25050  
        Amb to T1{1}                  152      27      13       6 1.00 1.00 1.00 1.00 (17) DISP     281  25050  
        Sus. + E1{1}                  149     298      10      63 1.00 1.00            23a  OCC    2795  22211  
        Sus. + E2{1}                  135     185      76      56 1.00 1.00            23a  OCC    2380  22211  
        Sus. + E3{1}                  148     307      98      43 1.00 1.00            23a  OCC    3034  22211  
        Sus. + E4{1}                  135     191      11      39 1.00 1.00            23a  OCC    2003  22211  
        Sus. + E5{1}                  147     259       8      57 1.00 1.00            23a  OCC    2515  22211  
        Sus. + E6{1}                  135     224      77      51 1.00 1.00            23a  OCC    2492  22211  
        Sus. + E7{1}                  147     270      97      37 1.00 1.00            23a  OCC    2814  22211  
        Sus. + E8{1}                  134     226      11      35 1.00 1.00            23a  OCC    2241  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B12  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127     170       7      28 1.00 1.00 1.00 1.00  23a SUST    1770  16700  
        TR:Amb to T1{1}                19      27      13       6 1.00 1.00 1.00 1.00 (17) DISP     222  25050  
        Amb to T1{1}                   19      27      13       6 1.00 1.00 1.00 1.00 (17) DISP     222  25050  
        Sus. + E1{1}                   16     298      10      63 1.00 1.00            23a  OCC    2736  22211  
        Sus. + E2{1}                    3     185      76      56 1.00 1.00            23a  OCC    2322  22211  
        Sus. + E3{1}                   16     307      98      43 1.00 1.00            23a  OCC    2972  22211  
        Sus. + E4{1}                    2     191      11      39 1.00 1.00            23a  OCC    1947  22211  
        Sus. + E5{1}                   15     259       8      57 1.00 1.00            23a  OCC    2456  22211  
        Sus. + E6{1}                    2     224      77      51 1.00 1.00            23a  OCC    2432  22211  
        Sus. + E7{1}                   14     270      97      37 1.00 1.00            23a  OCC    2752  22211  
        Sus. + E8{1}                    2     226      11      35 1.00 1.00            23a  OCC    2180  22211  
 
 B13 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      81       0      28 1.00 1.00 1.00 1.00  23a SUST    1131  16700  
        TR:Amb to T1{1}                19      33      19       6 1.00 1.00 1.00 1.00 (17) DISP     278  25050  
        Amb to T1{1}                   19      33      19       6 1.00 1.00 1.00 1.00 (17) DISP     278  25050  
        Sus. + E1{1}                   17     215      29      63 1.00 1.00            23a  OCC    2167  22211  
        Sus. + E2{1}                    2     116      60      56 1.00 1.00            23a  OCC    1677  22211  
        Sus. + E3{1}                   17     212      81      43 1.00 1.00            23a  OCC    2262  22211  
        Sus. + E4{1}                    1     125      16      39 1.00 1.00            23a  OCC    1485  22211  
        Sus. + E5{1}                   16     196      28      57 1.00 1.00            23a  OCC    2022  22211  
        Sus. + E6{1}                    1     134      60      51 1.00 1.00            23a  OCC    1735  22211  
        Sus. + E7{1}                   16     193      81      37 1.00 1.00            23a  OCC    2142  22211  
        Sus. + E8{1}                    1     142      16      35 1.00 1.00            23a  OCC    1590  22211  
 
 B13 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      81       0      28 1.33 1.11 1.00 1.00  23a SUST    1322  16700  
        TR:Amb to T1{1}                19      33      19       6 1.78 1.48 1.00 1.00 (17) DISP     466  25050  
        Amb to T1{1}                   19      33      19       6 1.78 1.48 1.00 1.00 (17) DISP     466  25050  
        Sus. + E1{1}                   17     215      29      63 1.33 1.11            23a  OCC    2673  22211  
        Sus. + E2{1}                    2     116      60      56 1.33 1.11            23a  OCC    1951  22211  
        Sus. + E3{1}                   17     212      81      43 1.33 1.11            23a  OCC    2759  22211  
        Sus. + E4{1}                    1     125      16      39 1.33 1.11            23a  OCC    1781  22211  
        Sus. + E5{1}                   16     196      28      57 1.33 1.11            23a  OCC    2484  22211  
        Sus. + E6{1}                    1     134      60      51 1.33 1.11            23a  OCC    2047  22211  
        Sus. + E7{1}                   16     193      81      37 1.33 1.11            23a  OCC    2595  22211  
        Sus. + E8{1}                    1     142      16      35 1.33 1.11            23a  OCC    1926  22211  
 
 B13 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                 991      28      32       5 1.33 1.11 1.00 1.00  23a SUST     839  16700  
        TR:Amb to T1{1}                97      62      13      38 1.78 1.48 1.00 1.00 (17) DISP     866  25050  
        Amb to T1{1}                   97      62      13      38 1.78 1.48 1.00 1.00 (17) DISP     866  25050  
        Sus. + E1{1}                   12     160      52      48 1.33 1.11            23a  OCC    2169  22211  
        Sus. + E2{1}                   31      76      56      60 1.33 1.11            23a  OCC    1491  22211  
        Sus. + E3{1}                    9     149      52      81 1.33 1.11            23a  OCC    2146  22211  
        Sus. + E4{1}                   37      87      55      32 1.33 1.11            23a  OCC    1483  22211  
        Sus. + E5{1}                   41     153      46      48 1.33 1.11            23a  OCC    2104  22211  
        Sus. + E6{1}                    1      82      49      58 1.33 1.11            23a  OCC    1502  22211  
        Sus. + E7{1}                   18     141      46      80 1.33 1.11            23a  OCC    2075  22211  
        Sus. + E8{1}                    9      92      50      31 1.33 1.11            23a  OCC    1508  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B13 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                 991      28      32       5 1.00 1.00 1.00 1.00  23a SUST     774  16700  
        TR:Amb to T1{1}                97      62      13      38 1.00 1.00 1.00 1.00 (17) DISP     553  25050  
        Amb to T1{1}                   97      62      13      38 1.00 1.00 1.00 1.00 (17) DISP     553  25050  
        Sus. + E1{1}                   12     160      52      48 1.00 1.00            23a  OCC    1798  22211  
        Sus. + E2{1}                   31      76      56      60 1.00 1.00            23a  OCC    1340  22211  
        Sus. + E3{1}                    9     149      52      81 1.00 1.00            23a  OCC    1824  22211  
        Sus. + E4{1}                   37      87      55      32 1.00 1.00            23a  OCC    1287  22211  
        Sus. + E5{1}                   41     153      46      48 1.00 1.00            23a  OCC    1751  22211  
        Sus. + E6{1}                    1      82      49      58 1.00 1.00            23a  OCC    1338  22211  
        Sus. + E7{1}                   18     141      46      80 1.00 1.00            23a  OCC    1773  22211  
        Sus. + E8{1}                    9      92      50      31 1.00 1.00            23a  OCC    1298  22211  
 
 B14    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                 993      27      35       5 1.00 1.00 1.00 1.00  23a SUST     786  16700  
        TR:Amb to T1{1}                97      58      24      38 1.00 1.00 1.00 1.00 (17) DISP     548  25050  
        Amb to T1{1}                   97      58      24      38 1.00 1.00 1.00 1.00 (17) DISP     548  25050  
        Sus. + E1{1}                   13     155      46      48 1.00 1.00            23a  OCC    1774  22211  
        Sus. + E2{1}                   31      75      56      60 1.00 1.00            23a  OCC    1347  22211  
        Sus. + E3{1}                    8     144      58      81 1.00 1.00            23a  OCC    1814  22211  
        Sus. + E4{1}                   36      86      64      32 1.00 1.00            23a  OCC    1316  22211  
        Sus. + E5{1}                   41     148      40      48 1.00 1.00            23a  OCC    1732  22211  
        Sus. + E6{1}                    1      81      49      58 1.00 1.00            23a  OCC    1345  22211  
        Sus. + E7{1}                   18     137      52      80 1.00 1.00            23a  OCC    1764  22211  
        Sus. + E8{1}                    9      91      59      31 1.00 1.00            23a  OCC    1322  22211  
 
 B15    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1062      25      43       5 1.00 1.00 1.00 1.00  23a SUST     855  16700  
        TR:Amb to T1{1}                97      45      58      38 1.00 1.00 1.00 1.00 (17) DISP     616  25050  
        Amb to T1{1}                   97      45      58      38 1.00 1.00 1.00 1.00 (17) DISP     616  25050  
        Sus. + E1{1}                   21     136      54      48 1.00 1.00            23a  OCC    1733  22211  
        Sus. + E2{1}                   23      69      60      60 1.00 1.00            23a  OCC    1387  22211  
        Sus. + E3{1}                    0     125      70      81 1.00 1.00            23a  OCC    1789  22211  
        Sus. + E4{1}                   28      79      87      32 1.00 1.00            23a  OCC    1413  22211  
        Sus. + E5{1}                   32     129      61      48 1.00 1.00            23a  OCC    1698  22211  
        Sus. + E6{1}                    9      74      51      58 1.00 1.00            23a  OCC    1389  22211  
        Sus. + E7{1}                   10     119      64      80 1.00 1.00            23a  OCC    1745  22211  
        Sus. + E8{1}                   18      84      82      31 1.00 1.00            23a  OCC    1412  22211  
 
 B16 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1072      21      54       5 1.00 1.00 1.00 1.00  23a SUST     921  16700  
        TR:Amb to T1{1}                97      27     107      38 1.00 1.00 1.00 1.00 (17) DISP     851  25050  
        Amb to T1{1}                   97      27     107      38 1.00 1.00 1.00 1.00 (17) DISP     851  25050  
        Sus. + E1{1}                   22     102      89      48 1.00 1.00            23a  OCC    1642  22211  
        Sus. + E2{1}                   22      53      72      60 1.00 1.00            23a  OCC    1405  22211  
        Sus. + E3{1}                    1      91      80      81 1.00 1.00            23a  OCC    1696  22211  
        Sus. + E4{1}                   27      63     114      32 1.00 1.00            23a  OCC    1495  22211  
        Sus. + E5{1}                   31      96      98      48 1.00 1.00            23a  OCC    1637  22211  
        Sus. + E6{1}                   10      58      61      58 1.00 1.00            23a  OCC    1396  22211  
        Sus. + E7{1}                    9      86      74      80 1.00 1.00            23a  OCC    1661  22211  
        Sus. + E8{1}                   19      67     108      31 1.00 1.00            23a  OCC    1476  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B16 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1072      54      21       5 1.33 1.11 1.00 1.00  23a SUST    1048  16700  
        TR:Amb to T1{1}                97     107      27      38 1.78 1.48 1.00 1.00 (17) DISP    1416  25050  
        Amb to T1{1}                   97     107      27      38 1.78 1.48 1.00 1.00 (17) DISP    1416  25050  
        Sus. + E1{1}                   22      89     102      48 1.33 1.11            23a  OCC    1857  22211  
        Sus. + E2{1}                   22      72      53      60 1.33 1.11            23a  OCC    1559  22211  
        Sus. + E3{1}                    1      80      91      81 1.33 1.11            23a  OCC    1878  22211  
        Sus. + E4{1}                   27     114      63      32 1.33 1.11            23a  OCC    1755  22211  
        Sus. + E5{1}                   31      98      96      48 1.33 1.11            23a  OCC    1863  22211  
        Sus. + E6{1}                   10      61      58      58 1.33 1.11            23a  OCC    1542  22211  
        Sus. + E7{1}                    9      74      86      80 1.33 1.11            23a  OCC    1833  22211  
        Sus. + E8{1}                   19     108      67      31 1.33 1.11            23a  OCC    1722  22211  
 
 B16 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112      40       6      20 1.33 1.11 1.00 1.00  23a SUST     926  16700  
        TR:Amb to T1{1}                51      89      31      20 1.78 1.48 1.00 1.00 (17) DISP    1182  25050  
        Amb to T1{1}                   51      89      31      20 1.78 1.48 1.00 1.00 (17) DISP    1182  25050  
        Sus. + E1{1}                   24      77      37      88 1.33 1.11            23a  OCC    1587  22211  
        Sus. + E2{1}                    3      52      56      46 1.33 1.11            23a  OCC    1381  22211  
        Sus. + E3{1}                    3      67      70      78 1.33 1.11            23a  OCC    1635  22211  
        Sus. + E4{1}                   14      96      28      56 1.33 1.11            23a  OCC    1551  22211  
        Sus. + E5{1}                   25      82      37      83 1.33 1.11            23a  OCC    1594  22211  
        Sus. + E6{1}                    1      43      54      51 1.33 1.11            23a  OCC    1372  22211  
        Sus. + E7{1}                    3      63      70      73 1.33 1.11            23a  OCC    1603  22211  
        Sus. + E8{1}                   13      92      27      60 1.33 1.11            23a  OCC    1532  22211  
 
 B16 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112      40       6      20 1.00 1.00 1.00 1.00  23a SUST     830  16700  
        TR:Amb to T1{1}                51      89      31      20 1.00 1.00 1.00 1.00 (17) DISP     695  25050  
        Amb to T1{1}                   51      89      31      20 1.00 1.00 1.00 1.00 (17) DISP     695  25050  
        Sus. + E1{1}                   24      77      37      88 1.00 1.00            23a  OCC    1438  22211  
        Sus. + E2{1}                    3      52      56      46 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E3{1}                    3      67      70      78 1.00 1.00            23a  OCC    1482  22211  
        Sus. + E4{1}                   14      96      28      56 1.00 1.00            23a  OCC    1338  22211  
        Sus. + E5{1}                   25      82      37      83 1.00 1.00            23a  OCC    1430  22211  
        Sus. + E6{1}                    1      43      54      51 1.00 1.00            23a  OCC    1243  22211  
        Sus. + E7{1}                    3      63      70      73 1.00 1.00            23a  OCC    1453  22211  
        Sus. + E8{1}                   13      92      27      60 1.00 1.00            23a  OCC    1332  22211  
 
 B18 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112      40      16      20 1.00 1.00 1.00 1.00  23a SUST     843  16700  
        TR:Amb to T1{1}                51     168      20      20 1.00 1.00 1.00 1.00 (17) DISP    1210  25050  
        Amb to T1{1}                   51     168      20      20 1.00 1.00 1.00 1.00 (17) DISP    1210  25050  
        Sus. + E1{1}                   19      69      83      88 1.00 1.00            23a  OCC    1572  22211  
        Sus. + E2{1}                    8      80      18      46 1.00 1.00            23a  OCC    1193  22211  
        Sus. + E3{1}                    8      76      49      78 1.00 1.00            23a  OCC    1396  22211  
        Sus. + E4{1}                    9      49      43      56 1.00 1.00            23a  OCC    1177  22211  
        Sus. + E5{1}                   20      74      80      83 1.00 1.00            23a  OCC    1546  22211  
        Sus. + E6{1}                    6      71      17      51 1.00 1.00            23a  OCC    1162  22211  
        Sus. + E7{1}                    8      79      46      73 1.00 1.00            23a  OCC    1369  22211  
        Sus. + E8{1}                    8      45      46      60 1.00 1.00            23a  OCC    1206  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B18 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112      40      16      20 1.33 1.11 1.00 1.00  23a SUST     935  16700  
        TR:Amb to T1{1}                51     168      20      20 1.78 1.48 1.00 1.00 (17) DISP    2118  25050  
        Amb to T1{1}                   51     168      20      20 1.78 1.48 1.00 1.00 (17) DISP    2118  25050  
        Sus. + E1{1}                   19      69      83      88 1.33 1.11            23a  OCC    1724  22211  
        Sus. + E2{1}                    8      80      18      46 1.33 1.11            23a  OCC    1369  22211  
        Sus. + E3{1}                    8      76      49      78 1.33 1.11            23a  OCC    1547  22211  
        Sus. + E4{1}                    9      49      43      56 1.33 1.11            23a  OCC    1288  22211  
        Sus. + E5{1}                   20      74      80      83 1.33 1.11            23a  OCC    1706  22211  
        Sus. + E6{1}                    6      71      17      51 1.33 1.11            23a  OCC    1313  22211  
        Sus. + E7{1}                    8      79      46      73 1.33 1.11            23a  OCC    1528  22211  
        Sus. + E8{1}                    8      45      46      60 1.33 1.11            23a  OCC    1315  22211  
 
 B18 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1114      40      18      17 1.33 1.11 1.00 1.00  23a SUST     945  16700  
        TR:Amb to T1{1}                97     185      12      28 1.78 1.48 1.00 1.00 (17) DISP    2348  25050  
        Amb to T1{1}                   97     185      12      28 1.78 1.48 1.00 1.00 (17) DISP    2348  25050  
        Sus. + E1{1}                   27      72      71      99 1.33 1.11            23a  OCC    1748  22211  
        Sus. + E2{1}                   17      83      37      23 1.33 1.11            23a  OCC    1394  22211  
        Sus. + E3{1}                    6      75      61      66 1.33 1.11            23a  OCC    1545  22211  
        Sus. + E4{1}                   22      55      46      52 1.33 1.11            23a  OCC    1319  22211  
        Sus. + E5{1}                   26      77      67      96 1.33 1.11            23a  OCC    1730  22211  
        Sus. + E6{1}                   15      75      41      26 1.33 1.11            23a  OCC    1336  22211  
        Sus. + E7{1}                    4      78      57      61 1.33 1.11            23a  OCC    1521  22211  
        Sus. + E8{1}                   24      51      50      55 1.33 1.11            23a  OCC    1342  22211  
 
 B18 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1114      18      40      17 1.00 1.00 1.00 1.00  23a SUST     851  16700  
        TR:Amb to T1{1}                97      12     185      28 1.00 1.00 1.00 1.00 (17) DISP    1350  25050  
        Amb to T1{1}                   97      12     185      28 1.00 1.00 1.00 1.00 (17) DISP    1350  25050  
        Sus. + E1{1}                   27      71      72      99 1.00 1.00            23a  OCC    1604  22211  
        Sus. + E2{1}                   17      37      83      23 1.00 1.00            23a  OCC    1199  22211  
        Sus. + E3{1}                    6      61      75      66 1.00 1.00            23a  OCC    1387  22211  
        Sus. + E4{1}                   22      46      55      52 1.00 1.00            23a  OCC    1199  22211  
        Sus. + E5{1}                   26      67      77      96 1.00 1.00            23a  OCC    1579  22211  
        Sus. + E6{1}                   15      41      75      26 1.00 1.00            23a  OCC    1163  22211  
        Sus. + E7{1}                    4      57      78      61 1.00 1.00            23a  OCC    1357  22211  
        Sus. + E8{1}                   24      50      51      55 1.00 1.00            23a  OCC    1224  22211  
 
 B19 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1173       2      23      17 1.00 1.00 1.00 1.00  23a SUST     725  16700  
        TR:Amb to T1{1}                97      91      88      28 1.00 1.00 1.00 1.00 (17) DISP     943  25050  
        Amb to T1{1}                   97      91      88      28 1.00 1.00 1.00 1.00 (17) DISP     943  25050  
        Sus. + E1{1}                   34     196      56      99 1.00 1.00            23a  OCC    2283  22211  
        Sus. + E2{1}                   10     127      59      23 1.00 1.00            23a  OCC    1674  22211  
        Sus. + E3{1}                   13     203      65      66 1.00 1.00            23a  OCC    2263  22211  
        Sus. + E4{1}                   15     121      25      52 1.00 1.00            23a  OCC    1631  22211  
        Sus. + E5{1}                   19     193      58      96 1.00 1.00            23a  OCC    2248  22211  
        Sus. + E6{1}                   22     126      55      26 1.00 1.00            23a  OCC    1667  22211  
        Sus. + E7{1}                    3     200      63      61 1.00 1.00            23a  OCC    2228  22211  
        Sus. + E8{1}                   31     121      25      55 1.00 1.00            23a  OCC    1642  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B19 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1173       2      23      17 1.33 1.11 1.00 1.00  23a SUST     744  16700  
        TR:Amb to T1{1}                97      91      88      28 1.78 1.48 1.00 1.00 (17) DISP    1499  25050  
        Amb to T1{1}                   97      91      88      28 1.78 1.48 1.00 1.00 (17) DISP    1499  25050  
        Sus. + E1{1}                   34     196      56      99 1.33 1.11            23a  OCC    2739  22211  
        Sus. + E2{1}                   10     127      59      23 1.33 1.11            23a  OCC    1990  22211  
        Sus. + E3{1}                   13     203      65      66 1.33 1.11            23a  OCC    2754  22211  
        Sus. + E4{1}                   15     121      25      52 1.33 1.11            23a  OCC    1928  22211  
        Sus. + E5{1}                   19     193      58      96 1.33 1.11            23a  OCC    2698  22211  
        Sus. + E6{1}                   22     126      55      26 1.33 1.11            23a  OCC    1981  22211  
        Sus. + E7{1}                    3     200      63      61 1.33 1.11            23a  OCC    2713  22211  
        Sus. + E8{1}                   31     121      25      55 1.33 1.11            23a  OCC    1936  22211  
 
 B19 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      17      22      27 1.33 1.11 1.00 1.00  23a SUST     794  16700  
        TR:Amb to T1{1}                19      62       9     107 1.78 1.48 1.00 1.00 (17) DISP    1077  25050  
        Amb to T1{1}                   19      62       9     107 1.78 1.48 1.00 1.00 (17) DISP    1077  25050  
        Sus. + E1{1}                   52     217     101      63 1.33 1.11            23a  OCC    2869  22211  
        Sus. + E2{1}                   33     151      24      71 1.33 1.11            23a  OCC    2138  22211  
        Sus. + E3{1}                   52     233      62      76 1.33 1.11            23a  OCC    2953  22211  
        Sus. + E4{1}                   34     143      58      31 1.33 1.11            23a  OCC    2061  22211  
        Sus. + E5{1}                   51     220      97      65 1.33 1.11            23a  OCC    2882  22211  
        Sus. + E6{1}                   34     145      24      66 1.33 1.11            23a  OCC    2076  22211  
        Sus. + E7{1}                   50     236      58      75 1.33 1.11            23a  OCC    2974  22211  
        Sus. + E8{1}                   34     137      61      31 1.33 1.11            23a  OCC    2006  22211  
 
 B19 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      17      22      27 1.00 1.00 1.00 1.00  23a SUST     755  16700  
        TR:Amb to T1{1}                19      62       9     107 1.00 1.00 1.00 1.00 (17) DISP     865  25050  
        Amb to T1{1}                   19      62       9     107 1.00 1.00 1.00 1.00 (17) DISP     865  25050  
        Sus. + E1{1}                   52     217     101      63 1.00 1.00            23a  OCC    2360  22211  
        Sus. + E2{1}                   33     151      24      71 1.00 1.00            23a  OCC    1789  22211  
        Sus. + E3{1}                   52     233      62      76 1.00 1.00            23a  OCC    2407  22211  
        Sus. + E4{1}                   34     143      58      31 1.00 1.00            23a  OCC    1721  22211  
        Sus. + E5{1}                   51     220      97      65 1.00 1.00            23a  OCC    2367  22211  
        Sus. + E6{1}                   34     145      24      66 1.00 1.00            23a  OCC    1738  22211  
        Sus. + E7{1}                   50     236      58      75 1.00 1.00            23a  OCC    2419  22211  
        Sus. + E8{1}                   34     137      61      31 1.00 1.00            23a  OCC    1683  22211  
 
 B20    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      30      24      27 1.00 1.00 1.00 1.00  23a SUST     832  16700  
        TR:Amb to T1{1}                19      40       3     107 1.00 1.00 1.00 1.00 (17) DISP     797  25050  
        Amb to T1{1}                   19      40       3     107 1.00 1.00 1.00 1.00 (17) DISP     797  25050  
        Sus. + E1{1}                   53     223     103      63 1.00 1.00            23a  OCC    2382  22211  
        Sus. + E2{1}                   33     162      32      71 1.00 1.00            23a  OCC    1855  22211  
        Sus. + E3{1}                   52     243      60      76 1.00 1.00            23a  OCC    2457  22211  
        Sus. + E4{1}                   34     153      62      31 1.00 1.00            23a  OCC    1780  22211  
        Sus. + E5{1}                   51     229      98      65 1.00 1.00            23a  OCC    2414  22211  
        Sus. + E6{1}                   34     153      27      66 1.00 1.00            23a  OCC    1780  22211  
        Sus. + E7{1}                   51     250      56      75 1.00 1.00            23a  OCC    2498  22211  
        Sus. + E8{1}                   35     143      65      31 1.00 1.00            23a  OCC    1714  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment B  end   ***
 
 *** Segment C  begin ***
 
 B10    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1004      55      15      32 1.11 1.23 1.00 1.00  23a SUST     961  16700  
        TR:Amb to T1{1}                 2      73      79     130 1.48 1.64 1.64 1.00 (17) DISP    1480  25050  
        Amb to T1{1}                    2      73      79     130 1.48 1.64 1.64 1.00 (17) DISP    1480  25050  
        Sus. + E1{1}                   11      98     134      95 1.11 1.23            23a  OCC    2169  22211  
        Sus. + E2{1}                    3      61     139      54 1.11 1.23            23a  OCC    2077  22211  
        Sus. + E3{1}                   40      89      67      82 1.11 1.23            23a  OCC    1622  22211  
        Sus. + E4{1}                   34      77      59      65 1.11 1.23            23a  OCC    1467  22211  
        Sus. + E5{1}                   16     105     137     101 1.11 1.23            23a  OCC    2231  22211  
        Sus. + E6{1}                   28      68     138      57 1.11 1.23            23a  OCC    2087  22211  
        Sus. + E7{1}                   14      96      63      89 1.11 1.23            23a  OCC    1645  22211  
        Sus. + E8{1}                    3      60      62      70 1.11 1.23            23a  OCC    1465  22211  
 
 C01    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1011      40      27      32 1.00 1.00 1.00 1.00  23a SUST     853  16700  
        TR:Amb to T1{1}                 2      16      92     130 1.00 1.00 1.00 1.00 (17) DISP    1113  25050  
        Amb to T1{1}                    2      16      92     130 1.00 1.00 1.00 1.00 (17) DISP    1113  25050  
        Sus. + E1{1}                   10      40     123      95 1.00 1.00            23a  OCC    1689  22211  
        Sus. + E2{1}                    2      94     100      54 1.00 1.00            23a  OCC    1531  22211  
        Sus. + E3{1}                   40      79      41      82 1.00 1.00            23a  OCC    1335  22211  
        Sus. + E4{1}                   33      63      40      65 1.00 1.00            23a  OCC    1167  22211  
        Sus. + E5{1}                   15      43     128     101 1.00 1.00            23a  OCC    1744  22211  
        Sus. + E6{1}                   27      76     105      57 1.00 1.00            23a  OCC    1517  22211  
        Sus. + E7{1}                   15      82      46      89 1.00 1.00            23a  OCC    1389  22211  
        Sus. + E8{1}                    4      46      35      70 1.00 1.00            23a  OCC    1135  22211  
 
 C02    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1080      40       2      32 1.00 1.00 1.00 1.00  23a SUST     829  16700  
        TR:Amb to T1{1}                 2      35      71     130 1.00 1.00 1.00 1.00 (17) DISP    1064  25050  
        Amb to T1{1}                    2      35      71     130 1.00 1.00 1.00 1.00 (17) DISP    1064  25050  
        Sus. + E1{1}                    2      76      58      96 1.00 1.00            23a  OCC    1501  22211  
        Sus. + E2{1}                    6      65      60      53 1.00 1.00            23a  OCC    1313  22211  
        Sus. + E3{1}                   31      84      42      83 1.00 1.00            23a  OCC    1403  22211  
        Sus. + E4{1}                   25      67      40      65 1.00 1.00            23a  OCC    1253  22211  
        Sus. + E5{1}                    6      80      60     102 1.00 1.00            23a  OCC    1551  22211  
        Sus. + E6{1}                   19      46      55      56 1.00 1.00            23a  OCC    1262  22211  
        Sus. + E7{1}                   23      87      44      89 1.00 1.00            23a  OCC    1454  22211  
        Sus. + E8{1}                   12      49      37      70 1.00 1.00            23a  OCC    1214  22211  
 

Page 141

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 144 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  74
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C03 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1091      29      14      32 1.00 1.00 1.00 1.00  23a SUST     779  16700  
        TR:Amb to T1{1}                 2       7      66     130 1.00 1.00 1.00 1.00 (17) DISP    1020  25050  
        Amb to T1{1}                    2       7      66     130 1.00 1.00 1.00 1.00 (17) DISP    1020  25050  
        Sus. + E1{1}                    1      50      34      96 1.00 1.00            23a  OCC    1285  22211  
        Sus. + E2{1}                    7      58      32      53 1.00 1.00            23a  OCC    1073  22211  
        Sus. + E3{1}                   30      70     115      83 1.00 1.00            23a  OCC    1657  22211  
        Sus. + E4{1}                   24      49     106      65 1.00 1.00            23a  OCC    1509  22211  
        Sus. + E5{1}                    5      51      34     102 1.00 1.00            23a  OCC    1331  22211  
        Sus. + E6{1}                   18      39      24      56 1.00 1.00            23a  OCC     986  22211  
        Sus. + E7{1}                   24      71     115      89 1.00 1.00            23a  OCC    1683  22211  
        Sus. + E8{1}                   14      30     103      70 1.00 1.00            23a  OCC    1481  22211  
 
 C03 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1091      14      29      32 1.33 1.11 1.00 1.00  23a SUST     814  16700  
        TR:Amb to T1{1}                 2      66       7     130 1.78 1.48 1.00 1.00 (17) DISP    1226  25050  
        Amb to T1{1}                    2      66       7     130 1.78 1.48 1.00 1.00 (17) DISP    1226  25050  
        Sus. + E1{1}                    1      34      50      96 1.33 1.11            23a  OCC    1341  22211  
        Sus. + E2{1}                    7      32      58      53 1.33 1.11            23a  OCC    1146  22211  
        Sus. + E3{1}                   30     115      70      83 1.33 1.11            23a  OCC    1913  22211  
        Sus. + E4{1}                   24     106      49      65 1.33 1.11            23a  OCC    1755  22211  
        Sus. + E5{1}                    5      34      51     102 1.33 1.11            23a  OCC    1386  22211  
        Sus. + E6{1}                   18      24      39      56 1.33 1.11            23a  OCC    1035  22211  
        Sus. + E7{1}                   24     115      71      89 1.33 1.11            23a  OCC    1936  22211  
        Sus. + E8{1}                   14     103      30      70 1.33 1.11            23a  OCC    1716  22211  
 
 C03 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111       8      28      25 1.33 1.11 1.00 1.00  23a SUST     782  16700  
        TR:Amb to T1{1}                 5      64     120       4 1.78 1.48 1.00 1.00 (17) DISP    1469  25050  
        Amb to T1{1}                    5      64     120       4 1.78 1.48 1.00 1.00 (17) DISP    1469  25050  
        Sus. + E1{1}                   35      15      86      39 1.33 1.11            23a  OCC    1275  22211  
        Sus. + E2{1}                   38      14      50      55 1.33 1.11            23a  OCC    1082  22211  
        Sus. + E3{1}                   58     119      77      64 1.33 1.11            23a  OCC    1986  22211  
        Sus. + E4{1}                   51     110      58      42 1.33 1.11            23a  OCC    1828  22211  
        Sus. + E5{1}                   36      16      91      39 1.33 1.11            23a  OCC    1320  22211  
        Sus. + E6{1}                   41       9      53      36 1.33 1.11            23a  OCC    1016  22211  
        Sus. + E7{1}                   57     121      83      64 1.33 1.11            23a  OCC    2020  22211  
        Sus. + E8{1}                   50     111      63      26 1.33 1.11            23a  OCC    1832  22211  
 
 C03 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111       8      28      25 1.00 1.00 1.00 1.00  23a SUST     755  16700  
        TR:Amb to T1{1}                 5      64     120       4 1.00 1.00 1.00 1.00 (17) DISP     948  25050  
        Amb to T1{1}                    5      64     120       4 1.00 1.00 1.00 1.00 (17) DISP     948  25050  
        Sus. + E1{1}                   35      15      86      39 1.00 1.00            23a  OCC    1202  22211  
        Sus. + E2{1}                   38      14      50      55 1.00 1.00            23a  OCC    1042  22211  
        Sus. + E3{1}                   58     119      77      64 1.00 1.00            23a  OCC    1705  22211  
        Sus. + E4{1}                   51     110      58      42 1.00 1.00            23a  OCC    1560  22211  
        Sus. + E5{1}                   36      16      91      39 1.00 1.00            23a  OCC    1242  22211  
        Sus. + E6{1}                   41       9      53      36 1.00 1.00            23a  OCC     971  22211  
        Sus. + E7{1}                   57     121      83      64 1.00 1.00            23a  OCC    1735  22211  
        Sus. + E8{1}                   50     111      63      26 1.00 1.00            23a  OCC    1561  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C04    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111       3      19      25 1.00 1.00 1.00 1.00  23a SUST     687  16700  
        TR:Amb to T1{1}                 5      57       1       4 1.00 1.00 1.00 1.00 (17) DISP     399  25050  
        Amb to T1{1}                    5      57       1       4 1.00 1.00 1.00 1.00 (17) DISP     399  25050  
        Sus. + E1{1}                   26      22      55      39 1.00 1.00            23a  OCC    1007  22211  
        Sus. + E2{1}                   30      55      33      55 1.00 1.00            23a  OCC    1141  22211  
        Sus. + E3{1}                   49       5      29      64 1.00 1.00            23a  OCC     989  22211  
        Sus. + E4{1}                   42      20      44      42 1.00 1.00            23a  OCC     956  22211  
        Sus. + E5{1}                   27      18      60      39 1.00 1.00            23a  OCC    1031  22211  
        Sus. + E6{1}                   32      65      35      36 1.00 1.00            23a  OCC    1170  22211  
        Sus. + E7{1}                   48       9      24      64 1.00 1.00            23a  OCC     985  22211  
        Sus. + E8{1}                   42      33      43      26 1.00 1.00            23a  OCC     979  22211  
 
 C05    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111      46      28      24 1.00 1.00 1.00 1.00  23a SUST     928  16700  
        TR:Amb to T1{1}                 5      56      24       4 1.00 1.00 1.00 1.00 (17) DISP     423  25050  
        Amb to T1{1}                    5      56      24       4 1.00 1.00 1.00 1.00 (17) DISP     423  25050  
        Sus. + E1{1}                   11      72      90      39 1.00 1.00            23a  OCC    1432  22211  
        Sus. + E2{1}                   15     112      31      55 1.00 1.00            23a  OCC    1459  22211  
        Sus. + E3{1}                   35      62      35      64 1.00 1.00            23a  OCC    1248  22211  
        Sus. + E4{1}                   27      53      72      42 1.00 1.00            23a  OCC    1288  22211  
        Sus. + E5{1}                   13      55      97      39 1.00 1.00            23a  OCC    1450  22211  
        Sus. + E6{1}                   18     113      33      36 1.00 1.00            23a  OCC    1427  22211  
        Sus. + E7{1}                   33      79      42      64 1.00 1.00            23a  OCC    1326  22211  
        Sus. + E8{1}                   27      56      72      26 1.00 1.00            23a  OCC    1265  22211  
 
 C17    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111      78      31      24 1.00 1.00 1.00 1.00  23a SUST    1140  16700  
        TR:Amb to T1{1}                 5      55      32       4 1.00 1.00 1.00 1.00 (17) DISP     446  25050  
        Amb to T1{1}                    5      55      32       4 1.00 1.00 1.00 1.00 (17) DISP     446  25050  
        Sus. + E1{1}                   11     109     106      39 1.00 1.00            23a  OCC    1737  22211  
        Sus. + E2{1}                   14     150      35      55 1.00 1.00            23a  OCC    1718  22211  
        Sus. + E3{1}                   34      98      47      64 1.00 1.00            23a  OCC    1489  22211  
        Sus. + E4{1}                   27      82      85      42 1.00 1.00            23a  OCC    1563  22211  
        Sus. + E5{1}                   12      84     114      39 1.00 1.00            23a  OCC    1751  22211  
        Sus. + E6{1}                   17     145      33      36 1.00 1.00            23a  OCC    1641  22211  
        Sus. + E7{1}                   33     123      54      64 1.00 1.00            23a  OCC    1619  22211  
        Sus. + E8{1}                   27      78      85      26 1.00 1.00            23a  OCC    1540  22211  
 
 C07 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111      66      35      24 1.00 1.00 1.00 1.00  23a SUST    1078  16700  
        TR:Amb to T1{1}                 5      70      41       4 1.00 1.00 1.00 1.00 (17) DISP     568  25050  
        Amb to T1{1}                    5      70      41       4 1.00 1.00 1.00 1.00 (17) DISP     568  25050  
        Sus. + E1{1}                   10     126     122      39 1.00 1.00            23a  OCC    1853  22211  
        Sus. + E2{1}                   14     117      46      55 1.00 1.00            23a  OCC    1518  22211  
        Sus. + E3{1}                   33      76      59      64 1.00 1.00            23a  OCC    1430  22211  
        Sus. + E4{1}                   26      93      99      42 1.00 1.00            23a  OCC    1607  22211  
        Sus. + E5{1}                   11     106     131      39 1.00 1.00            23a  OCC    1842  22211  
        Sus. + E6{1}                   16     105      43      36 1.00 1.00            23a  OCC    1385  22211  
        Sus. + E7{1}                   32      96      67      64 1.00 1.00            23a  OCC    1518  22211  
        Sus. + E8{1}                   26     104      99      26 1.00 1.00            23a  OCC    1628  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C07 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111      35      66      24 1.33 1.11 1.00 1.00  23a SUST    1165  16700  
        TR:Amb to T1{1}                 5      41      70       4 1.78 1.48 1.00 1.00 (17) DISP     884  25050  
        Amb to T1{1}                    5      41      70       4 1.78 1.48 1.00 1.00 (17) DISP     884  25050  
        Sus. + E1{1}                   10     122     126      39 1.33 1.11            23a  OCC    2142  22211  
        Sus. + E2{1}                   14      46     117      55 1.33 1.11            23a  OCC    1645  22211  
        Sus. + E3{1}                   33      59      76      64 1.33 1.11            23a  OCC    1553  22211  
        Sus. + E4{1}                   26      99      93      42 1.33 1.11            23a  OCC    1841  22211  
        Sus. + E5{1}                   11     131     106      39 1.33 1.11            23a  OCC    2154  22211  
        Sus. + E6{1}                   16      43     105      36 1.33 1.11            23a  OCC    1506  22211  
        Sus. + E7{1}                   32      67      96      64 1.33 1.11            23a  OCC    1664  22211  
        Sus. + E8{1}                   26      99     104      26 1.33 1.11            23a  OCC    1864  22211  
 
 C07 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112      34      36      54 1.33 1.11 1.00 1.00  23a SUST    1038  16700  
        TR:Amb to T1{1}                28      49      14      88 1.78 1.48 1.00 1.00 (17) DISP     889  25050  
        Amb to T1{1}                   28      49      14      88 1.78 1.48 1.00 1.00 (17) DISP     889  25050  
        Sus. + E1{1}                   43     134      85     148 1.33 1.11            23a  OCC    2292  22211  
        Sus. + E2{1}                   23      58      93      78 1.33 1.11            23a  OCC    1590  22211  
        Sus. + E3{1}                   30      82      88      57 1.33 1.11            23a  OCC    1673  22211  
        Sus. + E4{1}                   34     101      91     119 1.33 1.11            23a  OCC    1964  22211  
        Sus. + E5{1}                   45     143      91     135 1.33 1.11            23a  OCC    2336  22211  
        Sus. + E6{1}                   23      57      81      59 1.33 1.11            23a  OCC    1476  22211  
        Sus. + E7{1}                   33      91      95      64 1.33 1.11            23a  OCC    1778  22211  
        Sus. + E8{1}                   35     102      81     139 1.33 1.11            23a  OCC    2011  22211  
 
 C07 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112      36      34      54 1.00 1.00 1.00 1.00  23a SUST     965  16700  
        TR:Amb to T1{1}                28      14      49      88 1.00 1.00 1.00 1.00 (17) DISP     718  25050  
        Amb to T1{1}                   28      14      49      88 1.00 1.00 1.00 1.00 (17) DISP     718  25050  
        Sus. + E1{1}                   43      85     134     148 1.00 1.00            23a  OCC    2029  22211  
        Sus. + E2{1}                   23      93      58      78 1.00 1.00            23a  OCC    1455  22211  
        Sus. + E3{1}                   30      88      82      57 1.00 1.00            23a  OCC    1489  22211  
        Sus. + E4{1}                   34      91     101     119 1.00 1.00            23a  OCC    1761  22211  
        Sus. + E5{1}                   45      91     143     135 1.00 1.00            23a  OCC    2041  22211  
        Sus. + E6{1}                   23      81      57      59 1.00 1.00            23a  OCC    1345  22211  
        Sus. + E7{1}                   33      95      91      64 1.00 1.00            23a  OCC    1574  22211  
        Sus. + E8{1}                   35      81     102     139 1.00 1.00            23a  OCC    1820  22211  
 
 C18  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112      44      30      54 1.11 1.23 1.00 1.00  23a SUST    1045  16700  
        TR:Amb to T1{1}                28      30      48      88 1.48 1.64 1.64 1.00 (17) DISP     893  25050  
        Amb to T1{1}                   28      30      48      88 1.48 1.64 1.64 1.00 (17) DISP     893  25050  
        Sus. + E1{1}                   44     123     127     148 1.11 1.23            23a  OCC    2323  22211  
        Sus. + E2{1}                   24     124      58      78 1.11 1.23            23a  OCC    1762  22211  
        Sus. + E3{1}                   31     107      88      57 1.11 1.23            23a  OCC    1780  22211  
        Sus. + E4{1}                   35     132      89     119 1.11 1.23            23a  OCC    2054  22211  
        Sus. + E5{1}                   46     135     136     135 1.11 1.23            23a  OCC    2384  22211  
        Sus. + E6{1}                   24     120      58      59 1.11 1.23            23a  OCC    1707  22211  
        Sus. + E7{1}                   33     119      97      64 1.11 1.23            23a  OCC    1906  22211  
        Sus. + E8{1}                   35     129      90     139 1.11 1.23            23a  OCC    2114  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C18  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1081      21       4       5 1.11 1.23 1.00 1.00  23a SUST     683  16700  
        TR:Amb to T1{1}                73      45       9      44 1.48 1.64 1.64 1.00 (17) DISP     611  25050  
        Amb to T1{1}                   73      45       9      44 1.48 1.64 1.64 1.00 (17) DISP     611  25050  
        Sus. + E1{1}                   35      41      70      43 1.11 1.23            23a  OCC    1365  22211  
        Sus. + E2{1}                    7      50      70      34 1.11 1.23            23a  OCC    1349  22211  
        Sus. + E3{1}                   41      60      68      19 1.11 1.23            23a  OCC    1355  22211  
        Sus. + E4{1}                   14      82      66      26 1.11 1.23            23a  OCC    1439  22211  
        Sus. + E5{1}                   39      55      69      45 1.11 1.23            23a  OCC    1403  22211  
        Sus. + E6{1}                    4      60      69      34 1.11 1.23            23a  OCC    1371  22211  
        Sus. + E7{1}                   46      45      69      17 1.11 1.23            23a  OCC    1314  22211  
        Sus. + E8{1}                    3      94      67      27 1.11 1.23            23a  OCC    1511  22211  
 
 C08 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122       2       5       5 1.00 1.00 1.00 1.00  23a SUST     566  16700  
        TR:Amb to T1{1}                73     112       2      44 1.00 1.00 1.00 1.00 (17) DISP     871  25050  
        Amb to T1{1}                   73     112       2      44 1.00 1.00 1.00 1.00 (17) DISP     871  25050  
        Sus. + E1{1}                   40     112      25      43 1.00 1.00            23a  OCC    1443  22211  
        Sus. + E2{1}                    2      39      24      34 1.00 1.00            23a  OCC     935  22211  
        Sus. + E3{1}                   46     118      22      19 1.00 1.00            23a  OCC    1445  22211  
        Sus. + E4{1}                    9      58      25      26 1.00 1.00            23a  OCC    1025  22211  
        Sus. + E5{1}                   35     100      26      45 1.00 1.00            23a  OCC    1364  22211  
        Sus. + E6{1}                    1      28      25      34 1.00 1.00            23a  OCC     883  22211  
        Sus. + E7{1}                   41     106      22      17 1.00 1.00            23a  OCC    1354  22211  
        Sus. + E8{1}                    8      47      24      27 1.00 1.00            23a  OCC     956  22211  
 
 C08 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122       2       5       5 1.33 1.11 1.00 1.00  23a SUST     572  16700  
        TR:Amb to T1{1}                73     112       2      44 1.78 1.48 1.00 1.00 (17) DISP    1455  25050  
        Amb to T1{1}                   73     112       2      44 1.78 1.48 1.00 1.00 (17) DISP    1455  25050  
        Sus. + E1{1}                   40     112      25      43 1.33 1.11            23a  OCC    1703  22211  
        Sus. + E2{1}                    2      39      24      34 1.33 1.11            23a  OCC    1013  22211  
        Sus. + E3{1}                   46     118      22      19 1.33 1.11            23a  OCC    1729  22211  
        Sus. + E4{1}                    9      58      25      26 1.33 1.11            23a  OCC    1156  22211  
        Sus. + E5{1}                   35     100      26      45 1.33 1.11            23a  OCC    1591  22211  
        Sus. + E6{1}                    1      28      25      34 1.33 1.11            23a  OCC     937  22211  
        Sus. + E7{1}                   41     106      22      17 1.33 1.11            23a  OCC    1608  22211  
        Sus. + E8{1}                    8      47      24      27 1.33 1.11            23a  OCC    1060  22211  
 
 C08 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118       1       4       5 1.33 1.11 1.00 1.00  23a SUST     563  16700  
        TR:Amb to T1{1}                41     100      43       3 1.78 1.48 1.00 1.00 (17) DISP    1335  25050  
        Amb to T1{1}                   41     100      43       3 1.78 1.48 1.00 1.00 (17) DISP    1335  25050  
        Sus. + E1{1}                   39     110      37      32 1.33 1.11            23a  OCC    1683  22211  
        Sus. + E2{1}                   22      45      28      31 1.33 1.11            23a  OCC    1069  22211  
        Sus. + E3{1}                   25     109      12      29 1.33 1.11            23a  OCC    1633  22211  
        Sus. + E4{1}                   35      66      20      32 1.33 1.11            23a  OCC    1248  22211  
        Sus. + E5{1}                   39     101      38      33 1.33 1.11            23a  OCC    1600  22211  
        Sus. + E6{1}                   22      34      27      31 1.33 1.11            23a  OCC     987  22211  
        Sus. + E7{1}                   26     100      11      28 1.33 1.11            23a  OCC    1541  22211  
        Sus. + E8{1}                   36      55      20      31 1.33 1.11            23a  OCC    1151  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C08 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118       1       4       5 1.00 1.00 1.00 1.00  23a SUST     559  16700  
        TR:Amb to T1{1}                41     100      43       3 1.00 1.00 1.00 1.00 (17) DISP     778  25050  
        Amb to T1{1}                   41     100      43       3 1.00 1.00 1.00 1.00 (17) DISP     778  25050  
        Sus. + E1{1}                   39     110      37      32 1.00 1.00            23a  OCC    1424  22211  
        Sus. + E2{1}                   22      45      28      31 1.00 1.00            23a  OCC     971  22211  
        Sus. + E3{1}                   25     109      12      29 1.00 1.00            23a  OCC    1373  22211  
        Sus. + E4{1}                   35      66      20      32 1.00 1.00            23a  OCC    1096  22211  
        Sus. + E5{1}                   39     101      38      33 1.00 1.00            23a  OCC    1365  22211  
        Sus. + E6{1}                   22      34      27      31 1.00 1.00            23a  OCC     915  22211  
        Sus. + E7{1}                   26     100      11      28 1.00 1.00            23a  OCC    1305  22211  
        Sus. + E8{1}                   36      55      20      31 1.00 1.00            23a  OCC    1025  22211  
 
 C09    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      53       4       5 1.00 1.00 1.00 1.00  23a SUST     910  16700  
        TR:Amb to T1{1}                41      93      35       3 1.00 1.00 1.00 1.00 (17) DISP     707  25050  
        Amb to T1{1}                   41      93      35       3 1.00 1.00 1.00 1.00 (17) DISP     707  25050  
        Sus. + E1{1}                   44      56      12      32 1.00 1.00            23a  OCC    1125  22211  
        Sus. + E2{1}                   27      97      19      31 1.00 1.00            23a  OCC    1306  22211  
        Sus. + E3{1}                   31      73      33      29 1.00 1.00            23a  OCC    1228  22211  
        Sus. + E4{1}                   40     102      26      32 1.00 1.00            23a  OCC    1360  22211  
        Sus. + E5{1}                   44      69      10      33 1.00 1.00            23a  OCC    1159  22211  
        Sus. + E6{1}                   27      76      20      31 1.00 1.00            23a  OCC    1199  22211  
        Sus. + E7{1}                   31      55      34      28 1.00 1.00            23a  OCC    1197  22211  
        Sus. + E8{1}                   41      81      26      31 1.00 1.00            23a  OCC    1242  22211  
 
 C16    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      83       2       5 1.00 1.00 1.00 1.00  23a SUST    1128  16700  
        TR:Amb to T1{1}                41      38       6       3 1.00 1.00 1.00 1.00 (17) DISP     287  25050  
        Amb to T1{1}                   41      38       6       3 1.00 1.00 1.00 1.00 (17) DISP     287  25050  
        Sus. + E1{1}                   62     208      42      32 1.00 1.00            23a  OCC    2129  22211  
        Sus. + E2{1}                   46     164      45      31 1.00 1.00            23a  OCC    1835  22211  
        Sus. + E3{1}                   49     184      51      29 1.00 1.00            23a  OCC    1979  22211  
        Sus. + E4{1}                   59     186      48      32 1.00 1.00            23a  OCC    1992  22211  
        Sus. + E5{1}                   63     188      41      33 1.00 1.00            23a  OCC    1995  22211  
        Sus. + E6{1}                   46     184      45      31 1.00 1.00            23a  OCC    1967  22211  
        Sus. + E7{1}                   50     164      51      28 1.00 1.00            23a  OCC    1857  22211  
        Sus. + E8{1}                   59     207      48      31 1.00 1.00            23a  OCC    2132  22211  
 
 C10 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      25       1       5 1.00 1.00 1.00 1.00  23a SUST     705  16700  
        TR:Amb to T1{1}                41      59       4       3 1.00 1.00 1.00 1.00 (17) DISP     428  25050  
        Amb to T1{1}                   41      59       4       3 1.00 1.00 1.00 1.00 (17) DISP     428  25050  
        Sus. + E1{1}                   64     168      38      32 1.00 1.00            23a  OCC    1820  22211  
        Sus. + E2{1}                   47     130      41      31 1.00 1.00            23a  OCC    1557  22211  
        Sus. + E3{1}                   50     139      46      29 1.00 1.00            23a  OCC    1628  22211  
        Sus. + E4{1}                   60     157      43      32 1.00 1.00            23a  OCC    1752  22211  
        Sus. + E5{1}                   64     161      37      33 1.00 1.00            23a  OCC    1775  22211  
        Sus. + E6{1}                   47     137      41      31 1.00 1.00            23a  OCC    1607  22211  
        Sus. + E7{1}                   51     132      46      28 1.00 1.00            23a  OCC    1588  22211  
        Sus. + E8{1}                   60     165      43      31 1.00 1.00            23a  OCC    1808  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C10 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      25       1       5 1.33 1.11 1.00 1.00  23a SUST     764  16700  
        TR:Amb to T1{1}                41      59       4       3 1.78 1.48 1.00 1.00 (17) DISP     745  25050  
        Amb to T1{1}                   41      59       4       3 1.78 1.48 1.00 1.00 (17) DISP     745  25050  
        Sus. + E1{1}                   64     168      38      32 1.33 1.11            23a  OCC    2216  22211  
        Sus. + E2{1}                   47     130      41      31 1.33 1.11            23a  OCC    1861  22211  
        Sus. + E3{1}                   50     139      46      29 1.33 1.11            23a  OCC    1954  22211  
        Sus. + E4{1}                   60     157      43      32 1.33 1.11            23a  OCC    2121  22211  
        Sus. + E5{1}                   64     161      37      33 1.33 1.11            23a  OCC    2156  22211  
        Sus. + E6{1}                   47     137      41      31 1.33 1.11            23a  OCC    1928  22211  
        Sus. + E7{1}                   51     132      46      28 1.33 1.11            23a  OCC    1898  22211  
        Sus. + E8{1}                   60     165      43      31 1.33 1.11            23a  OCC    2198  22211  
 
 C10 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1040       6       5       1 1.33 1.11 1.00 1.00  23a SUST     562  16700  
        TR:Amb to T1{1}                33      55       5       3 1.78 1.48 1.00 1.00 (17) DISP     703  25050  
        Amb to T1{1}                   33      55       5       3 1.78 1.48 1.00 1.00 (17) DISP     703  25050  
        Sus. + E1{1}                   30     136      30      35 1.33 1.11            23a  OCC    1864  22211  
        Sus. + E2{1}                   38     108      28      38 1.33 1.11            23a  OCC    1609  22211  
        Sus. + E3{1}                   22     109      26      42 1.33 1.11            23a  OCC    1621  22211  
        Sus. + E4{1}                   46     133      29      40 1.33 1.11            23a  OCC    1848  22211  
        Sus. + E5{1}                   49     137      30      34 1.33 1.11            23a  OCC    1883  22211  
        Sus. + E6{1}                   19     108      28      38 1.33 1.11            23a  OCC    1599  22211  
        Sus. + E7{1}                   42     110      25      43 1.33 1.11            23a  OCC    1640  22211  
        Sus. + E8{1}                   27     134      28      40 1.33 1.11            23a  OCC    1845  22211  
 
 C10 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1040       6       5       1 1.00 1.00 1.00 1.00  23a SUST     547  16700  
        TR:Amb to T1{1}                33      55       5       3 1.00 1.00 1.00 1.00 (17) DISP     403  25050  
        Amb to T1{1}                   33      55       5       3 1.00 1.00 1.00 1.00 (17) DISP     403  25050  
        Sus. + E1{1}                   30     136      30      35 1.00 1.00            23a  OCC    1546  22211  
        Sus. + E2{1}                   38     108      28      38 1.00 1.00            23a  OCC    1361  22211  
        Sus. + E3{1}                   22     109      26      42 1.00 1.00            23a  OCC    1372  22211  
        Sus. + E4{1}                   46     133      29      40 1.00 1.00            23a  OCC    1539  22211  
        Sus. + E5{1}                   49     137      30      34 1.00 1.00            23a  OCC    1562  22211  
        Sus. + E6{1}                   19     108      28      38 1.00 1.00            23a  OCC    1352  22211  
        Sus. + E7{1}                   42     110      25      43 1.00 1.00            23a  OCC    1389  22211  
        Sus. + E8{1}                   27     134      28      40 1.00 1.00            23a  OCC    1534  22211  
 
 C11 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      16       6       1 1.00 1.00 1.00 1.00  23a SUST     633  16700  
        TR:Amb to T1{1}                33     126      18       3 1.00 1.00 1.00 1.00 (17) DISP     903  25050  
        Amb to T1{1}                   33     126      18       3 1.00 1.00 1.00 1.00 (17) DISP     903  25050  
        Sus. + E1{1}                   35     191      37      35 1.00 1.00            23a  OCC    1961  22211  
        Sus. + E2{1}                   32     145      41      38 1.00 1.00            23a  OCC    1652  22211  
        Sus. + E3{1}                   28     159      47      42 1.00 1.00            23a  OCC    1763  22211  
        Sus. + E4{1}                   40     178      42      40 1.00 1.00            23a  OCC    1885  22211  
        Sus. + E5{1}                   43     193      36      34 1.00 1.00            23a  OCC    1973  22211  
        Sus. + E6{1}                   25     145      40      38 1.00 1.00            23a  OCC    1649  22211  
        Sus. + E7{1}                   36     161      48      43 1.00 1.00            23a  OCC    1780  22211  
        Sus. + E8{1}                   33     180      43      40 1.00 1.00            23a  OCC    1895  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C11 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      16       6       1 1.33 1.11 1.00 1.00  23a SUST     670  16700  
        TR:Amb to T1{1}                33     126      18       3 1.78 1.48 1.00 1.00 (17) DISP    1588  25050  
        Amb to T1{1}                   33     126      18       3 1.78 1.48 1.00 1.00 (17) DISP    1588  25050  
        Sus. + E1{1}                   35     191      37      35 1.33 1.11            23a  OCC    2414  22211  
        Sus. + E2{1}                   32     145      41      38 1.33 1.11            23a  OCC    1991  22211  
        Sus. + E3{1}                   28     159      47      42 1.33 1.11            23a  OCC    2133  22211  
        Sus. + E4{1}                   40     178      42      40 1.33 1.11            23a  OCC    2304  22211  
        Sus. + E5{1}                   43     193      36      34 1.33 1.11            23a  OCC    2429  22211  
        Sus. + E6{1}                   25     145      40      38 1.33 1.11            23a  OCC    1989  22211  
        Sus. + E7{1}                   36     161      48      43 1.33 1.11            23a  OCC    2154  22211  
        Sus. + E8{1}                   33     180      43      40 1.33 1.11            23a  OCC    2317  22211  
 
 C11 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118       6       1       6 1.33 1.11 1.00 1.00  23a SUST     584  16700  
        TR:Amb to T1{1}                41     129       1      19 1.78 1.48 1.00 1.00 (17) DISP    1624  25050  
        Amb to T1{1}                   41     129       1      19 1.78 1.48 1.00 1.00 (17) DISP    1624  25050  
        Sus. + E1{1}                   75     196      28      43 1.33 1.11            23a  OCC    2481  22211  
        Sus. + E2{1}                   58     145      31      48 1.33 1.11            23a  OCC    2002  22211  
        Sus. + E3{1}                   61     161      35      54 1.33 1.11            23a  OCC    2172  22211  
        Sus. + E4{1}                   71     180      32      49 1.33 1.11            23a  OCC    2340  22211  
        Sus. + E5{1}                   75     195      28      42 1.33 1.11            23a  OCC    2470  22211  
        Sus. + E6{1}                   58     147      31      47 1.33 1.11            23a  OCC    2027  22211  
        Sus. + E7{1}                   62     160      36      55 1.33 1.11            23a  OCC    2167  22211  
        Sus. + E8{1}                   71     184      33      49 1.33 1.11            23a  OCC    2380  22211  
 
 C11 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118       6       1       6 1.00 1.00 1.00 1.00  23a SUST     570  16700  
        TR:Amb to T1{1}                41     129       1      19 1.00 1.00 1.00 1.00 (17) DISP     929  25050  
        Amb to T1{1}                   41     129       1      19 1.00 1.00 1.00 1.00 (17) DISP     929  25050  
        Sus. + E1{1}                   75     196      28      43 1.00 1.00            23a  OCC    2017  22211  
        Sus. + E2{1}                   58     145      31      48 1.00 1.00            23a  OCC    1666  22211  
        Sus. + E3{1}                   61     161      35      54 1.00 1.00            23a  OCC    1797  22211  
        Sus. + E4{1}                   71     180      32      49 1.00 1.00            23a  OCC    1917  22211  
        Sus. + E5{1}                   75     195      28      42 1.00 1.00            23a  OCC    2009  22211  
        Sus. + E6{1}                   58     147      31      47 1.00 1.00            23a  OCC    1683  22211  
        Sus. + E7{1}                   62     160      36      55 1.00 1.00            23a  OCC    1795  22211  
        Sus. + E8{1}                   71     184      33      49 1.00 1.00            23a  OCC    1948  22211  
 
 C12 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118       5       0       6 1.00 1.00 1.00 1.00  23a SUST     559  16700  
        TR:Amb to T1{1}                41      43      15      19 1.00 1.00 1.00 1.00 (17) DISP     362  25050  
        Amb to T1{1}                   41      43      15      19 1.00 1.00 1.00 1.00 (17) DISP     362  25050  
        Sus. + E1{1}                   85      22      94      43 1.00 1.00            23a  OCC    1339  22211  
        Sus. + E2{1}                   68      14      94      48 1.00 1.00            23a  OCC    1337  22211  
        Sus. + E3{1}                   71      19      94      54 1.00 1.00            23a  OCC    1357  22211  
        Sus. + E4{1}                   81      18      95      49 1.00 1.00            23a  OCC    1353  22211  
        Sus. + E5{1}                   85      20      94      42 1.00 1.00            23a  OCC    1336  22211  
        Sus. + E6{1}                   68      16      94      47 1.00 1.00            23a  OCC    1337  22211  
        Sus. + E7{1}                   72      17      94      55 1.00 1.00            23a  OCC    1357  22211  
        Sus. + E8{1}                   82      20      94      49 1.00 1.00            23a  OCC    1352  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C12 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118       5       0       6 1.33 1.11 1.00 1.00  23a SUST     570  16700  
        TR:Amb to T1{1}                41      43      15      19 1.78 1.48 1.00 1.00 (17) DISP     589  25050  
        Amb to T1{1}                   41      43      15      19 1.78 1.48 1.00 1.00 (17) DISP     589  25050  
        Sus. + E1{1}                   85      22      94      44 1.33 1.11            23a  OCC    1427  22211  
        Sus. + E2{1}                   68      14      94      48 1.33 1.11            23a  OCC    1419  22211  
        Sus. + E3{1}                   71      19      94      54 1.33 1.11            23a  OCC    1440  22211  
        Sus. + E4{1}                   81      18      95      49 1.33 1.11            23a  OCC    1437  22211  
        Sus. + E5{1}                   85      20      94      43 1.33 1.11            23a  OCC    1424  22211  
        Sus. + E6{1}                   68      16      94      47 1.33 1.11            23a  OCC    1421  22211  
        Sus. + E7{1}                   72      17      93      55 1.33 1.11            23a  OCC    1439  22211  
        Sus. + E8{1}                   82      20      94      50 1.33 1.11            23a  OCC    1437  22211  
 
 C12 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      14       6       0 1.33 1.11 1.00 1.00  23a SUST     656  16700  
        TR:Amb to T1{1}                33      71      18      16 1.78 1.48 1.00 1.00 (17) DISP     917  25050  
        Amb to T1{1}                   33      71      18      16 1.78 1.48 1.00 1.00 (17) DISP     917  25050  
        Sus. + E1{1}                   43      80      32     105 1.33 1.11            23a  OCC    1679  22211  
        Sus. + E2{1}                   24      59      36     105 1.33 1.11            23a  OCC    1569  22211  
        Sus. + E3{1}                   36      69      42     105 1.33 1.11            23a  OCC    1636  22211  
        Sus. + E4{1}                   31      70      37     106 1.33 1.11            23a  OCC    1635  22211  
        Sus. + E5{1}                   35      76      31     105 1.33 1.11            23a  OCC    1650  22211  
        Sus. + E6{1}                   33      64      36     105 1.33 1.11            23a  OCC    1595  22211  
        Sus. + E7{1}                   27      65      43     105 1.33 1.11            23a  OCC    1612  22211  
        Sus. + E8{1}                   41      76      38     105 1.33 1.11            23a  OCC    1666  22211  
 
 C12 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      14       6       0 1.00 1.00 1.00 1.00  23a SUST     622  16700  
        TR:Amb to T1{1}                33      71      18      16 1.00 1.00 1.00 1.00 (17) DISP     535  25050  
        Amb to T1{1}                   33      71      18      16 1.00 1.00 1.00 1.00 (17) DISP     535  25050  
        Sus. + E1{1}                   44      80      33     105 1.00 1.00            23a  OCC    1548  22211  
        Sus. + E2{1}                   24      59      37     105 1.00 1.00            23a  OCC    1482  22211  
        Sus. + E3{1}                   36      69      42     105 1.00 1.00            23a  OCC    1527  22211  
        Sus. + E4{1}                   31      70      38     106 1.00 1.00            23a  OCC    1526  22211  
        Sus. + E5{1}                   35      76      31     105 1.00 1.00            23a  OCC    1530  22211  
        Sus. + E6{1}                   33      64      36     105 1.00 1.00            23a  OCC    1499  22211  
        Sus. + E7{1}                   28      65      43     105 1.00 1.00            23a  OCC    1512  22211  
        Sus. + E8{1}                   41      76      38     105 1.00 1.00            23a  OCC    1544  22211  
 
 C13    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      14       6       0 1.00 1.00 1.00 1.00  23a SUST     622  16700  
        TR:Amb to T1{1}                33      71      18      16 1.00 1.00 1.00 1.00 (17) DISP     536  25050  
        Amb to T1{1}                   33      71      18      16 1.00 1.00 1.00 1.00 (17) DISP     536  25050  
        Sus. + E1{1}                   44      80      32     105 1.00 1.00            23a  OCC    1549  22211  
        Sus. + E2{1}                   24      59      37     105 1.00 1.00            23a  OCC    1482  22211  
        Sus. + E3{1}                   36      69      42     105 1.00 1.00            23a  OCC    1528  22211  
        Sus. + E4{1}                   31      70      38     106 1.00 1.00            23a  OCC    1526  22211  
        Sus. + E5{1}                   35      76      31     105 1.00 1.00            23a  OCC    1530  22211  
        Sus. + E6{1}                   33      64      36     105 1.00 1.00            23a  OCC    1499  22211  
        Sus. + E7{1}                   28      65      43     105 1.00 1.00            23a  OCC    1512  22211  
        Sus. + E8{1}                   41      76      38     105 1.00 1.00            23a  OCC    1544  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C14    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 476      13       6       0 1.00 1.00 1.00 1.00  23a SUST     790  16700  
        TR:Amb to T1{1}                33      83      17      16 1.00 1.00 1.00 1.00 (17) DISP    1874  25050  
        Amb to T1{1}                   33      83      17      16 1.00 1.00 1.00 1.00 (17) DISP    1874  25050  
        Sus. + E1{1}                   44     104      24     105 1.00 1.00            23a  OCC    3978  22211  
        Sus. + E2{1}                   24      77      28     105 1.00 1.00            23a  OCC    3635  22211  
        Sus. + E3{1}                   37      89      33     105 1.00 1.00            23a  OCC    3806  22211  
        Sus. + E4{1}                   31      93      29     106 1.00 1.00            23a  OCC    3851  22211  
        Sus. + E5{1}                   35      99      23     105 1.00 1.00            23a  OCC    3911  22211  
        Sus. + E6{1}                   34      82      27     105 1.00 1.00            23a  OCC    3702  22211  
        Sus. + E7{1}                   27      85      34     105 1.00 1.00            23a  OCC    3746  22211  
        Sus. + E8{1}                   41      98      29     105 1.00 1.00            23a  OCC    3925  22211  
 
 C15    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 475      12       6       0 1.00 1.00 1.00 1.00  23a SUST     768  16700  
        TR:Amb to T1{1}                33      91      17      16 1.00 1.00 1.00 1.00 (17) DISP    2044  25050  
        Amb to T1{1}                   33      91      17      16 1.00 1.00 1.00 1.00 (17) DISP    2044  25050  
        Sus. + E1{1}                   44     120      18     105 1.00 1.00            23a  OCC    4216  22211  
        Sus. + E2{1}                   24      91      22     105 1.00 1.00            23a  OCC    3773  22211  
        Sus. + E3{1}                   37     103      27     105 1.00 1.00            23a  OCC    3966  22211  
        Sus. + E4{1}                   31     108      22     106 1.00 1.00            23a  OCC    4052  22211  
        Sus. + E5{1}                   34     116      17     105 1.00 1.00            23a  OCC    4146  22211  
        Sus. + E6{1}                   34      96      21     105 1.00 1.00            23a  OCC    3850  22211  
        Sus. + E7{1}                   27      99      28     105 1.00 1.00            23a  OCC    3899  22211  
        Sus. + E8{1}                   41     114      23     105 1.00 1.00            23a  OCC    4138  22211  
 
 *** Segment C  end   ***
 
 *** Segment D  begin ***
 
 C18    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1117      23      26      50 1.11 1.23 1.00 1.00  23a SUST     895  16700  
        TR:Amb to T1{1}                13      14       3      79 1.48 1.64 1.64 1.00 (17) DISP     573  25050  
        Amb to T1{1}                   13      14       3      79 1.48 1.64 1.64 1.00 (17) DISP     573  25050  
        Sus. + E1{1}                   13      82      84      78 1.11 1.23            23a  OCC    1629  22211  
        Sus. + E2{1}                   11      74      83      92 1.11 1.23            23a  OCC    1619  22211  
        Sus. + E3{1}                   14     124      98     116 1.11 1.23            23a  OCC    2038  22211  
        Sus. + E4{1}                    8      51      63      52 1.11 1.23            23a  OCC    1299  22211  
        Sus. + E5{1}                   15      80      91      65 1.11 1.23            23a  OCC    1646  22211  
        Sus. + E6{1}                   10      59      82     110 1.11 1.23            23a  OCC    1619  22211  
        Sus. + E7{1}                   16     121     105     104 1.11 1.23            23a  OCC    2028  22211  
        Sus. + E8{1}                    8      35      63      71 1.11 1.23            23a  OCC    1273  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 D08 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1117      13      21      50 1.00 1.00 1.00 1.00  23a SUST     790  16700  
        TR:Amb to T1{1}                13      25       3      79 1.00 1.00 1.00 1.00 (17) DISP     580  25050  
        Amb to T1{1}                   13      25       3      79 1.00 1.00 1.00 1.00 (17) DISP     580  25050  
        Sus. + E1{1}                   14      98      87      78 1.00 1.00            23a  OCC    1600  22211  
        Sus. + E2{1}                   11      92      72      92 1.00 1.00            23a  OCC    1538  22211  
        Sus. + E3{1}                   15     111      95     116 1.00 1.00            23a  OCC    1807  22211  
        Sus. + E4{1}                    9      80      58      52 1.00 1.00            23a  OCC    1351  22211  
        Sus. + E5{1}                   16     101      93      65 1.00 1.00            23a  OCC    1628  22211  
        Sus. + E6{1}                   11      92      71     110 1.00 1.00            23a  OCC    1599  22211  
        Sus. + E7{1}                   17     114     102     104 1.00 1.00            23a  OCC    1810  22211  
        Sus. + E8{1}                    9      81      58      71 1.00 1.00            23a  OCC    1373  22211  
 
 D08 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1117      21      13      50 1.33 1.11 1.00 1.00  23a SUST     833  16700  
        TR:Amb to T1{1}                13       3      25      79 1.78 1.48 1.00 1.00 (17) DISP     613  25050  
        Amb to T1{1}                   13       3      25      79 1.78 1.48 1.00 1.00 (17) DISP     613  25050  
        Sus. + E1{1}                   14      87      98      78 1.33 1.11            23a  OCC    1794  22211  
        Sus. + E2{1}                   11      72      92      92 1.33 1.11            23a  OCC    1694  22211  
        Sus. + E3{1}                   15      95     111     116 1.33 1.11            23a  OCC    2008  22211  
        Sus. + E4{1}                    9      58      80      52 1.33 1.11            23a  OCC    1487  22211  
        Sus. + E5{1}                   16      93     101      65 1.33 1.11            23a  OCC    1839  22211  
        Sus. + E6{1}                   11      71      92     110 1.33 1.11            23a  OCC    1748  22211  
        Sus. + E7{1}                   17     102     114     104 1.33 1.11            23a  OCC    2031  22211  
        Sus. + E8{1}                    9      58      81      71 1.33 1.11            23a  OCC    1507  22211  
 
 D08 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1136      14      40       4 1.33 1.11 1.00 1.00  23a SUST     880  16700  
        TR:Amb to T1{1}                 2       7      88      35 1.78 1.48 1.00 1.00 (17) DISP     947  25050  
        Amb to T1{1}                    2       7      88      35 1.78 1.48 1.00 1.00 (17) DISP     947  25050  
        Sus. + E1{1}                   20      81      46     110 1.33 1.11            23a  OCC    1898  22211  
        Sus. + E2{1}                   16      54      59     106 1.33 1.11            23a  OCC    1732  22211  
        Sus. + E3{1}                    4      84     109      99 1.33 1.11            23a  OCC    1998  22211  
        Sus. + E4{1}                    3      49      70     103 1.33 1.11            23a  OCC    1710  22211  
        Sus. + E5{1}                   19      87      49     117 1.33 1.11            23a  OCC    1968  22211  
        Sus. + E6{1}                   13      55      64     119 1.33 1.11            23a  OCC    1826  22211  
        Sus. + E7{1}                    3      90      93     106 1.33 1.11            23a  OCC    2004  22211  
        Sus. + E8{1}                    3      49      65     118 1.33 1.11            23a  OCC    1792  22211  
 
 D08 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1136      40      14       4 1.00 1.00 1.00 1.00  23a SUST     839  16700  
        TR:Amb to T1{1}                 2      88       7      35 1.00 1.00 1.00 1.00 (17) DISP     664  25050  
        Amb to T1{1}                    2      88       7      35 1.00 1.00 1.00 1.00 (17) DISP     664  25050  
        Sus. + E1{1}                   20      46      81     110 1.00 1.00            23a  OCC    1758  22211  
        Sus. + E2{1}                   16      59      54     106 1.00 1.00            23a  OCC    1647  22211  
        Sus. + E3{1}                    4     109      84      99 1.00 1.00            23a  OCC    1832  22211  
        Sus. + E4{1}                    3      70      49     103 1.00 1.00            23a  OCC    1630  22211  
        Sus. + E5{1}                   19      50      87     117 1.00 1.00            23a  OCC    1819  22211  
        Sus. + E6{1}                   13      64      55     119 1.00 1.00            23a  OCC    1742  22211  
        Sus. + E7{1}                    3      93      90     106 1.00 1.00            23a  OCC    1835  22211  
        Sus. + E8{1}                    3      65      49     118 1.00 1.00            23a  OCC    1719  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 D09    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1136      30      12       4 1.00 1.00 1.00 1.00  23a SUST     768  16700  
        TR:Amb to T1{1}                 2      96      11      35 1.00 1.00 1.00 1.00 (17) DISP     717  25050  
        Amb to T1{1}                    2      96      11      35 1.00 1.00 1.00 1.00 (17) DISP     717  25050  
        Sus. + E1{1}                   21      42      75     110 1.00 1.00            23a  OCC    1671  22211  
        Sus. + E2{1}                   17      30      48     106 1.00 1.00            23a  OCC    1553  22211  
        Sus. + E3{1}                    4     101      77      99 1.00 1.00            23a  OCC    1749  22211  
        Sus. + E4{1}                    4      86      43     103 1.00 1.00            23a  OCC    1625  22211  
        Sus. + E5{1}                   19      61      79     117 1.00 1.00            23a  OCC    1750  22211  
        Sus. + E6{1}                   14      36      49     119 1.00 1.00            23a  OCC    1645  22211  
        Sus. + E7{1}                    3      83      82     106 1.00 1.00            23a  OCC    1739  22211  
        Sus. + E8{1}                    4      94      43     118 1.00 1.00            23a  OCC    1738  22211  
 
 D02    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1136      45      10       4 1.00 1.00 1.00 1.00  23a SUST     866  16700  
        TR:Amb to T1{1}                 2      78      15      35 1.00 1.00 1.00 1.00 (17) DISP     609  25050  
        Amb to T1{1}                    2      78      15      35 1.00 1.00 1.00 1.00 (17) DISP     609  25050  
        Sus. + E1{1}                   21      74      68     110 1.00 1.00            23a  OCC    1773  22211  
        Sus. + E2{1}                   17      61      42     106 1.00 1.00            23a  OCC    1650  22211  
        Sus. + E3{1}                    3     117      70      99 1.00 1.00            23a  OCC    1836  22211  
        Sus. + E4{1}                    4     110      38     103 1.00 1.00            23a  OCC    1749  22211  
        Sus. + E5{1}                   20      95      72     117 1.00 1.00            23a  OCC    1872  22211  
        Sus. + E6{1}                   15      60      43     119 1.00 1.00            23a  OCC    1740  22211  
        Sus. + E7{1}                    2      97      75     106 1.00 1.00            23a  OCC    1814  22211  
        Sus. + E8{1}                    5     111      38     118 1.00 1.00            23a  OCC    1839  22211  
 
 D04    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1136      17       1       4 1.00 1.00 1.00 1.00  23a SUST     656  16700  
        TR:Amb to T1{1}                 2       7      34      36 1.00 1.00 1.00 1.00 (17) DISP     346  25050  
        Amb to T1{1}                    2       7      34      36 1.00 1.00 1.00 1.00 (17) DISP     346  25050  
        Sus. + E1{1}                   44     143      17     110 1.00 1.00            23a  OCC    1872  22211  
        Sus. + E2{1}                   41     123       6     106 1.00 1.00            23a  OCC    1737  22211  
        Sus. + E3{1}                   20      86      19      99 1.00 1.00            23a  OCC    1520  22211  
        Sus. + E4{1}                   27     112       6     103 1.00 1.00            23a  OCC    1661  22211  
        Sus. + E5{1}                   43     152      19     117 1.00 1.00            23a  OCC    1949  22211  
        Sus. + E6{1}                   38     124       5     119 1.00 1.00            23a  OCC    1804  22211  
        Sus. + E7{1}                   21      77      20     105 1.00 1.00            23a  OCC    1526  22211  
        Sus. + E8{1}                   28     106       7     117 1.00 1.00            23a  OCC    1710  22211  
 
 D05 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1136       2       0       4 1.00 1.00 1.00 1.00  23a SUST     548  16700  
        TR:Amb to T1{1}                 2      20      37      36 1.00 1.00 1.00 1.00 (17) DISP     384  25050  
        Amb to T1{1}                    2      20      37      36 1.00 1.00 1.00 1.00 (17) DISP     384  25050  
        Sus. + E1{1}                   45     145       8     110 1.00 1.00            23a  OCC    1855  22211  
        Sus. + E2{1}                   41     124      13     106 1.00 1.00            23a  OCC    1718  22211  
        Sus. + E3{1}                   20      68       9      99 1.00 1.00            23a  OCC    1395  22211  
        Sus. + E4{1}                   28     100      13     103 1.00 1.00            23a  OCC    1572  22211  
        Sus. + E5{1}                   44     148       9     117 1.00 1.00            23a  OCC    1901  22211  
        Sus. + E6{1}                   38     121      13     119 1.00 1.00            23a  OCC    1763  22211  
        Sus. + E7{1}                   21      65      10     105 1.00 1.00            23a  OCC    1421  22211  
        Sus. + E8{1}                   28      97      14     117 1.00 1.00            23a  OCC    1631  22211  
 

Page 152

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 155 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  85
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 D05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1136       2       0       4 1.33 1.11 1.00 1.00  23a SUST     553  16700  
        TR:Amb to T1{1}                 2      20      37      36 1.78 1.48 1.00 1.00 (17) DISP     519  25050  
        Amb to T1{1}                    2      20      37      36 1.78 1.48 1.00 1.00 (17) DISP     519  25050  
        Sus. + E1{1}                   45     145       8     110 1.33 1.11            23a  OCC    2151  22211  
        Sus. + E2{1}                   41     124      13     106 1.33 1.11            23a  OCC    1963  22211  
        Sus. + E3{1}                   20      68       9      99 1.33 1.11            23a  OCC    1502  22211  
        Sus. + E4{1}                   28     100      13     103 1.33 1.11            23a  OCC    1757  22211  
        Sus. + E5{1}                   44     148       9     117 1.33 1.11            23a  OCC    2200  22211  
        Sus. + E6{1}                   38     121      13     119 1.33 1.11            23a  OCC    1990  22211  
        Sus. + E7{1}                   21      65      10     105 1.33 1.11            23a  OCC    1516  22211  
        Sus. + E8{1}                   28      97      14     117 1.33 1.11            23a  OCC    1796  22211  
 
 D05 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1215      30       2       3 1.33 1.11 1.00 1.00  23a SUST     863  16700  
        TR:Amb to T1{1}                59      43      31      42 1.78 1.48 1.00 1.00 (17) DISP     709  25050  
        Amb to T1{1}                   59      43      31      42 1.78 1.48 1.00 1.00 (17) DISP     709  25050  
        Sus. + E1{1}                   75     184      93      10 1.33 1.11            23a  OCC    2553  22211  
        Sus. + E2{1}                   71     163      89      30 1.33 1.11            23a  OCC    2370  22211  
        Sus. + E3{1}                   11      85      81       9 1.33 1.11            23a  OCC    1696  22211  
        Sus. + E4{1}                   12     123      87      29 1.33 1.11            23a  OCC    2011  22211  
        Sus. + E5{1}                   49     179      98      10 1.33 1.11            23a  OCC    2513  22211  
        Sus. + E6{1}                   54     155     103      29 1.33 1.11            23a  OCC    2354  22211  
        Sus. + E7{1}                   14      90      87       9 1.33 1.11            23a  OCC    1767  22211  
        Sus. + E8{1}                   25     123     102      30 1.33 1.11            23a  OCC    2094  22211  
 
 D05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1215       2      30       3 1.00 1.00 1.00 1.00  23a SUST     790  16700  
        TR:Amb to T1{1}                59      31      43      42 1.00 1.00 1.00 1.00 (17) DISP     490  25050  
        Amb to T1{1}                   59      31      43      42 1.00 1.00 1.00 1.00 (17) DISP     490  25050  
        Sus. + E1{1}                   75      93     184      10 1.00 1.00            23a  OCC    2120  22211  
        Sus. + E2{1}                   71      89     163      30 1.00 1.00            23a  OCC    1991  22211  
        Sus. + E3{1}                   11      81      85       9 1.00 1.00            23a  OCC    1494  22211  
        Sus. + E4{1}                   12      87     123      29 1.00 1.00            23a  OCC    1728  22211  
        Sus. + E5{1}                   49      98     179      10 1.00 1.00            23a  OCC    2094  22211  
        Sus. + E6{1}                   54     103     155      29 1.00 1.00            23a  OCC    1993  22211  
        Sus. + E7{1}                   14      87      90       9 1.00 1.00            23a  OCC    1552  22211  
        Sus. + E8{1}                   25     102     123      30 1.00 1.00            23a  OCC    1809  22211  
 
 D06 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1274      31      34       3 1.00 1.00 1.00 1.00  23a SUST     931  16700  
        TR:Amb to T1{1}                59      39      54      42 1.00 1.00 1.00 1.00 (17) DISP     567  25050  
        Amb to T1{1}                   59      39      54      42 1.00 1.00 1.00 1.00 (17) DISP     567  25050  
        Sus. + E1{1}                   82     188     153      10 1.00 1.00            23a  OCC    2397  22211  
        Sus. + E2{1}                   78     176     154      30 1.00 1.00            23a  OCC    2344  22211  
        Sus. + E3{1}                   18     203     122       9 1.00 1.00            23a  OCC    2341  22211  
        Sus. + E4{1}                    5     165     124      29 1.00 1.00            23a  OCC    2118  22211  
        Sus. + E5{1}                   42     192     153      10 1.00 1.00            23a  OCC    2401  22211  
        Sus. + E6{1}                   47     163     147      29 1.00 1.00            23a  OCC    2224  22211  
        Sus. + E7{1}                   21     208     123       9 1.00 1.00            23a  OCC    2374  22211  
        Sus. + E8{1}                   32     152     125      30 1.00 1.00            23a  OCC    2063  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 D06 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1274      31      34       3 1.33 1.11 1.00 1.00  23a SUST    1003  16700  
        TR:Amb to T1{1}                59      39      54      42 1.78 1.48 1.00 1.00 (17) DISP     811  25050  
        Amb to T1{1}                   59      39      54      42 1.78 1.48 1.00 1.00 (17) DISP     811  25050  
        Sus. + E1{1}                   82     188     153      10 1.33 1.11            23a  OCC    2834  22211  
        Sus. + E2{1}                   78     176     154      30 1.33 1.11            23a  OCC    2750  22211  
        Sus. + E3{1}                   18     203     122       9 1.33 1.11            23a  OCC    2818  22211  
        Sus. + E4{1}                    5     165     124      29 1.33 1.11            23a  OCC    2499  22211  
        Sus. + E5{1}                   42     192     153      10 1.33 1.11            23a  OCC    2849  22211  
        Sus. + E6{1}                   47     163     147      29 1.33 1.11            23a  OCC    2599  22211  
        Sus. + E7{1}                   21     208     123       9 1.33 1.11            23a  OCC    2862  22211  
        Sus. + E8{1}                   32     152     125      30 1.33 1.11            23a  OCC    2414  22211  
 
 D06 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1129      25       2      39 1.33 1.11 1.00 1.00  23a SUST     821  16700  
        TR:Amb to T1{1}                13      21      42      55 1.78 1.48 1.00 1.00 (17) DISP     641  25050  
        Amb to T1{1}                   13      21      42      55 1.78 1.48 1.00 1.00 (17) DISP     641  25050  
        Sus. + E1{1}                   53     233      31     179 1.33 1.11            23a  OCC    3101  22211  
        Sus. + E2{1}                   50     160       9     179 1.33 1.11            23a  OCC    2485  22211  
        Sus. + E3{1}                   54     224       7     139 1.33 1.11            23a  OCC    2898  22211  
        Sus. + E4{1}                   48     179      43     144 1.33 1.11            23a  OCC    2538  22211  
        Sus. + E5{1}                   55     223      30     178 1.33 1.11            23a  OCC    3011  22211  
        Sus. + E6{1}                   50     158       9     170 1.33 1.11            23a  OCC    2439  22211  
        Sus. + E7{1}                   56     214       8     140 1.33 1.11            23a  OCC    2813  22211  
        Sus. + E8{1}                   48     176      44     145 1.33 1.11            23a  OCC    2525  22211  
 
 D06 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1129      25       2      39 1.00 1.00 1.00 1.00  23a SUST     765  16700  
        TR:Amb to T1{1}                13      21      42      55 1.00 1.00 1.00 1.00 (17) DISP     507  25050  
        Amb to T1{1}                   13      21      42      55 1.00 1.00 1.00 1.00 (17) DISP     507  25050  
        Sus. + E1{1}                   53     233      31     179 1.00 1.00            23a  OCC    2611  22211  
        Sus. + E2{1}                   50     160       9     179 1.00 1.00            23a  OCC    2185  22211  
        Sus. + E3{1}                   54     224       7     139 1.00 1.00            23a  OCC    2401  22211  
        Sus. + E4{1}                   48     179      43     144 1.00 1.00            23a  OCC    2162  22211  
        Sus. + E5{1}                   55     223      30     178 1.00 1.00            23a  OCC    2547  22211  
        Sus. + E6{1}                   50     158       9     170 1.00 1.00            23a  OCC    2136  22211  
        Sus. + E7{1}                   56     214       8     140 1.00 1.00            23a  OCC    2341  22211  
        Sus. + E8{1}                   48     176      44     145 1.00 1.00            23a  OCC    2156  22211  
 
 D07    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1129     208      16      39 1.00 1.00 1.00 1.00  23a SUST    2060  16700  
        TR:Amb to T1{1}                13      45      45      55 1.00 1.00 1.00 1.00 (17) DISP     585  25050  
        Amb to T1{1}                   13      45      45      55 1.00 1.00 1.00 1.00 (17) DISP     585  25050  
        Sus. + E1{1}                   55     510     111     179 1.00 1.00            23a  OCC    4587  22211  
        Sus. + E2{1}                   52     254      70     179 1.00 1.00            23a  OCC    3203  22211  
        Sus. + E3{1}                   56     430      60     139 1.00 1.00            23a  OCC    3870  22211  
        Sus. + E4{1}                   50     366     104     144 1.00 1.00            23a  OCC    3593  22211  
        Sus. + E5{1}                   57     452     109     178 1.00 1.00            23a  OCC    4222  22211  
        Sus. + E6{1}                   52     290      67     170 1.00 1.00            23a  OCC    3251  22211  
        Sus. + E7{1}                   58     372      62     140 1.00 1.00            23a  OCC    3513  22211  
        Sus. + E8{1}                   50     397     105     145 1.00 1.00            23a  OCC    3775  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment D  end   ***
 
 *** Segment E  begin ***
 
 B11    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1081      27      27       6 1.11 1.23 1.00 1.00  23a SUST     831  16700  
        TR:Amb to T1{1}                65      66      39      33 1.48 1.64 1.64 1.00 (17) DISP     890  25050  
        Amb to T1{1}                   65      66      39      33 1.48 1.64 1.64 1.00 (17) DISP     890  25050  
        Sus. + E1{1}                   29     224      44      86 1.11 1.23            23a  OCC    2529  22211  
        Sus. + E2{1}                   31     129      41      74 1.11 1.23            23a  OCC    1802  22211  
        Sus. + E3{1}                    4     237      80     110 1.11 1.23            23a  OCC    2738  22211  
        Sus. + E4{1}                    8     122      79      57 1.11 1.23            23a  OCC    1799  22211  
        Sus. + E5{1}                   22     214      39      82 1.11 1.23            23a  OCC    2443  22211  
        Sus. + E6{1}                   22     133      33      74 1.11 1.23            23a  OCC    1828  22211  
        Sus. + E7{1}                   11     228      85     107 1.11 1.23            23a  OCC    2679  22211  
        Sus. + E8{1}                   13     127      87      58 1.11 1.23            23a  OCC    1869  22211  
 
 E01    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      24      42       6 1.00 1.00 1.00 1.00  23a SUST     862  16700  
        TR:Amb to T1{1}                65      56      13      33 1.00 1.00 1.00 1.00 (17) DISP     487  25050  
        Amb to T1{1}                   65      56      13      33 1.00 1.00 1.00 1.00 (17) DISP     487  25050  
        Sus. + E1{1}                   28     202      60      86 1.00 1.00            23a  OCC    2296  22211  
        Sus. + E2{1}                   30     120      56      74 1.00 1.00            23a  OCC    1734  22211  
        Sus. + E3{1}                    5     214      94     110 1.00 1.00            23a  OCC    2478  22211  
        Sus. + E4{1}                    9     115      93      57 1.00 1.00            23a  OCC    1705  22211  
        Sus. + E5{1}                   23     194      50      82 1.00 1.00            23a  OCC    2224  22211  
        Sus. + E6{1}                   23     125      44      74 1.00 1.00            23a  OCC    1755  22211  
        Sus. + E7{1}                   10     206     104     107 1.00 1.00            23a  OCC    2439  22211  
        Sus. + E8{1}                   12     119     106      58 1.00 1.00            23a  OCC    1780  22211  
 
 E02    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1157      20      58       6 1.00 1.00 1.00 1.00  23a SUST     989  16700  
        TR:Amb to T1{1}                65      46      14      33 1.00 1.00 1.00 1.00 (17) DISP     427  25050  
        Amb to T1{1}                   65      46      14      33 1.00 1.00 1.00 1.00 (17) DISP     427  25050  
        Sus. + E1{1}                   20     176      72      86 1.00 1.00            23a  OCC    2268  22211  
        Sus. + E2{1}                   22     108      66      74 1.00 1.00            23a  OCC    1799  22211  
        Sus. + E3{1}                   13     185     104     110 1.00 1.00            23a  OCC    2445  22211  
        Sus. + E4{1}                   17     103     102      57 1.00 1.00            23a  OCC    1769  22211  
        Sus. + E5{1}                   31     169      60      82 1.00 1.00            23a  OCC    2212  22211  
        Sus. + E6{1}                   31     111      66      74 1.00 1.00            23a  OCC    1827  22211  
        Sus. + E7{1}                    2     179     120     107 1.00 1.00            23a  OCC    2419  22211  
        Sus. + E8{1}                    4     107     121      58 1.00 1.00            23a  OCC    1852  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 E03 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1168      15      82       6 1.00 1.00 1.00 1.00  23a SUST    1151  16700  
        TR:Amb to T1{1}                65      30      54      33 1.00 1.00 1.00 1.00 (17) DISP     512  25050  
        Amb to T1{1}                   65      30      54      33 1.00 1.00 1.00 1.00 (17) DISP     512  25050  
        Sus. + E1{1}                   19     129      83      86 1.00 1.00            23a  OCC    2167  22211  
        Sus. + E2{1}                   21      81      89      74 1.00 1.00            23a  OCC    1844  22211  
        Sus. + E3{1}                   14     135     112     110 1.00 1.00            23a  OCC    2327  22211  
        Sus. + E4{1}                   18      79     109      57 1.00 1.00            23a  OCC    1779  22211  
        Sus. + E5{1}                   32     125     104      82 1.00 1.00            23a  OCC    2140  22211  
        Sus. + E6{1}                   33      84     111      74 1.00 1.00            23a  OCC    1896  22211  
        Sus. + E7{1}                    0     130     136     107 1.00 1.00            23a  OCC    2326  22211  
        Sus. + E8{1}                    3      81     136      58 1.00 1.00            23a  OCC    1878  22211  
 
 E03 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1168      82      15       6 1.33 1.11 1.00 1.00  23a SUST    1347  16700  
        TR:Amb to T1{1}                65      54      30      33 1.78 1.48 1.00 1.00 (17) DISP     797  25050  
        Amb to T1{1}                   65      54      30      33 1.78 1.48 1.00 1.00 (17) DISP     797  25050  
        Sus. + E1{1}                   19      83     129      86 1.33 1.11            23a  OCC    2439  22211  
        Sus. + E2{1}                   21      89      81      74 1.33 1.11            23a  OCC    2079  22211  
        Sus. + E3{1}                   14     112     135     110 1.33 1.11            23a  OCC    2610  22211  
        Sus. + E4{1}                   18     109      79      57 1.33 1.11            23a  OCC    2035  22211  
        Sus. + E5{1}                   32     104     125      82 1.33 1.11            23a  OCC    2419  22211  
        Sus. + E6{1}                   33     111      84      74 1.33 1.11            23a  OCC    2153  22211  
        Sus. + E7{1}                    0     136     130     107 1.33 1.11            23a  OCC    2635  22211  
        Sus. + E8{1}                    3     136      81      58 1.33 1.11            23a  OCC    2184  22211  
 
 E03 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1147      73       4      13 1.33 1.11 1.00 1.00  23a SUST    1242  16700  
        TR:Amb to T1{1}                40      44      27      24 1.78 1.48 1.00 1.00 (17) DISP     656  25050  
        Amb to T1{1}                   40      44      27      24 1.78 1.48 1.00 1.00 (17) DISP     656  25050  
        Sus. + E1{1}                   15      75      68     112 1.33 1.11            23a  OCC    2123  22211  
        Sus. + E2{1}                   17      78      63      71 1.33 1.11            23a  OCC    1882  22211  
        Sus. + E3{1}                   18     101      91     116 1.33 1.11            23a  OCC    2306  22211  
        Sus. + E4{1}                   19      99      47      69 1.33 1.11            23a  OCC    1841  22211  
        Sus. + E5{1}                   23      91      64     107 1.33 1.11            23a  OCC    2104  22211  
        Sus. + E6{1}                   23      98      63      73 1.33 1.11            23a  OCC    1941  22211  
        Sus. + E7{1}                   10     123      88     112 1.33 1.11            23a  OCC    2343  22211  
        Sus. + E8{1}                   11     124      48      71 1.33 1.11            23a  OCC    1986  22211  
 
 E03 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1147      73       4      13 1.00 1.00 1.00 1.00  23a SUST    1068  16700  
        TR:Amb to T1{1}                40      44      27      24 1.00 1.00 1.00 1.00 (17) DISP     416  25050  
        Amb to T1{1}                   40      44      27      24 1.00 1.00 1.00 1.00 (17) DISP     416  25050  
        Sus. + E1{1}                   15      75      68     112 1.00 1.00            23a  OCC    1919  22211  
        Sus. + E2{1}                   17      78      63      71 1.00 1.00            23a  OCC    1672  22211  
        Sus. + E3{1}                   18     101      91     116 1.00 1.00            23a  OCC    2070  22211  
        Sus. + E4{1}                   19      99      47      69 1.00 1.00            23a  OCC    1620  22211  
        Sus. + E5{1}                   23      91      64     107 1.00 1.00            23a  OCC    1895  22211  
        Sus. + E6{1}                   23      98      63      73 1.00 1.00            23a  OCC    1715  22211  
        Sus. + E7{1}                   10     123      88     112 1.00 1.00            23a  OCC    2078  22211  
        Sus. + E8{1}                   11     124      48      71 1.00 1.00            23a  OCC    1717  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 E05 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1147     101      10      13 1.00 1.00 1.00 1.00  23a SUST    1275  16700  
        TR:Amb to T1{1}                40     129      14      24 1.00 1.00 1.00 1.00 (17) DISP     933  25050  
        Amb to T1{1}                   40     129      14      24 1.00 1.00 1.00 1.00 (17) DISP     933  25050  
        Sus. + E1{1}                   20     146      68     112 1.00 1.00            23a  OCC    2169  22211  
        Sus. + E2{1}                   22     144      19      71 1.00 1.00            23a  OCC    1806  22211  
        Sus. + E3{1}                   23     175      54     116 1.00 1.00            23a  OCC    2250  22211  
        Sus. + E4{1}                   24     182      30      69 1.00 1.00            23a  OCC    2012  22211  
        Sus. + E5{1}                   28     175      66     107 1.00 1.00            23a  OCC    2241  22211  
        Sus. + E6{1}                   28     169      21      73 1.00 1.00            23a  OCC    1949  22211  
        Sus. + E7{1}                   15     146      52     112 1.00 1.00            23a  OCC    2118  22211  
        Sus. + E8{1}                   16     153      32      71 1.00 1.00            23a  OCC    1867  22211  
 
 E05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1147     101      10      13 1.33 1.11 1.00 1.00  23a SUST    1517  16700  
        TR:Amb to T1{1}                40     129      14      24 1.78 1.48 1.00 1.00 (17) DISP    1623  25050  
        Amb to T1{1}                   40     129      14      24 1.78 1.48 1.00 1.00 (17) DISP    1623  25050  
        Sus. + E1{1}                   20     146      68     112 1.33 1.11            23a  OCC    2479  22211  
        Sus. + E2{1}                   22     144      19      71 1.33 1.11            23a  OCC    2118  22211  
        Sus. + E3{1}                   23     175      54     116 1.33 1.11            23a  OCC    2611  22211  
        Sus. + E4{1}                   24     182      30      69 1.33 1.11            23a  OCC    2423  22211  
        Sus. + E5{1}                   28     175      66     107 1.33 1.11            23a  OCC    2611  22211  
        Sus. + E6{1}                   28     169      21      73 1.33 1.11            23a  OCC    2323  22211  
        Sus. + E7{1}                   15     146      52     112 1.33 1.11            23a  OCC    2419  22211  
        Sus. + E8{1}                   16     153      32      71 1.33 1.11            23a  OCC    2201  22211  
 
 E05 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1210     123      12      12 1.33 1.11 1.00 1.00  23a SUST    1758  16700  
        TR:Amb to T1{1}                65     138      18      20 1.78 1.48 1.00 1.00 (17) DISP    1752  25050  
        Amb to T1{1}                   65     138      18      20 1.78 1.48 1.00 1.00 (17) DISP    1752  25050  
        Sus. + E1{1}                   14     165      91      89 1.33 1.11            23a  OCC    2705  22211  
        Sus. + E2{1}                   16     164      58      32 1.33 1.11            23a  OCC    2326  22211  
        Sus. + E3{1}                   19     195      94      75 1.33 1.11            23a  OCC    2830  22211  
        Sus. + E4{1}                   23     203      57      42 1.33 1.11            23a  OCC    2652  22211  
        Sus. + E5{1}                   37     199      88      86 1.33 1.11            23a  OCC    2872  22211  
        Sus. + E6{1}                   38     194      60      34 1.33 1.11            23a  OCC    2584  22211  
        Sus. + E7{1}                    5     160      91      72 1.33 1.11            23a  OCC    2614  22211  
        Sus. + E8{1}                    2     168      59      44 1.33 1.11            23a  OCC    2384  22211  
 
 E05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1210      12     123      12 1.00 1.00 1.00 1.00  23a SUST    1463  16700  
        TR:Amb to T1{1}                65      18     138      20 1.00 1.00 1.00 1.00 (17) DISP    1008  25050  
        Amb to T1{1}                   65      18     138      20 1.00 1.00 1.00 1.00 (17) DISP    1008  25050  
        Sus. + E1{1}                   14      91     165      89 1.00 1.00            23a  OCC    2325  22211  
        Sus. + E2{1}                   16      58     164      32 1.00 1.00            23a  OCC    1940  22211  
        Sus. + E3{1}                   19      94     195      75 1.00 1.00            23a  OCC    2387  22211  
        Sus. + E4{1}                   23      57     203      42 1.00 1.00            23a  OCC    2176  22211  
        Sus. + E5{1}                   37      88     199      86 1.00 1.00            23a  OCC    2426  22211  
        Sus. + E6{1}                   38      60     194      34 1.00 1.00            23a  OCC    2126  22211  
        Sus. + E7{1}                    5      91     160      72 1.00 1.00            23a  OCC    2237  22211  
        Sus. + E8{1}                    2      59     168      44 1.00 1.00            23a  OCC    1993  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 E06 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1268      15       3      12 1.00 1.00 1.00 1.00  23a SUST     713  16700  
        TR:Amb to T1{1}                65      65      75      20 1.00 1.00 1.00 1.00 (17) DISP     732  25050  
        Amb to T1{1}                   65      65      75      20 1.00 1.00 1.00 1.00 (17) DISP     732  25050  
        Sus. + E1{1}                    7     229     102      89 1.00 1.00            23a  OCC    2508  22211  
        Sus. + E2{1}                    9     155     115      32 1.00 1.00            23a  OCC    2023  22211  
        Sus. + E3{1}                   26     244      89      75 1.00 1.00            23a  OCC    2552  22211  
        Sus. + E4{1}                   30     146      85      42 1.00 1.00            23a  OCC    1868  22211  
        Sus. + E5{1}                   44     222     110      86 1.00 1.00            23a  OCC    2502  22211  
        Sus. + E6{1}                   45     157     117      34 1.00 1.00            23a  OCC    2062  22211  
        Sus. + E7{1}                   12     237      80      72 1.00 1.00            23a  OCC    2473  22211  
        Sus. + E8{1}                    9     149      76      44 1.00 1.00            23a  OCC    1843  22211  
 
 E06 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1268      15       3      12 1.33 1.11 1.00 1.00  23a SUST     750  16700  
        TR:Amb to T1{1}                65      65      75      20 1.78 1.48 1.00 1.00 (17) DISP    1152  25050  
        Amb to T1{1}                   65      65      75      20 1.78 1.48 1.00 1.00 (17) DISP    1152  25050  
        Sus. + E1{1}                    7     229     102      89 1.33 1.11            23a  OCC    3029  22211  
        Sus. + E2{1}                    9     155     115      32 1.33 1.11            23a  OCC    2382  22211  
        Sus. + E3{1}                   26     244      89      75 1.33 1.11            23a  OCC    3118  22211  
        Sus. + E4{1}                   30     146      85      42 1.33 1.11            23a  OCC    2207  22211  
        Sus. + E5{1}                   44     222     110      86 1.33 1.11            23a  OCC    3007  22211  
        Sus. + E6{1}                   45     157     117      34 1.33 1.11            23a  OCC    2427  22211  
        Sus. + E7{1}                   12     237      80      72 1.33 1.11            23a  OCC    3025  22211  
        Sus. + E8{1}                    9     149      76      44 1.33 1.11            23a  OCC    2188  22211  
 
 E06 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1128      39       3      12 1.33 1.11 1.00 1.00  23a SUST     906  16700  
        TR:Amb to T1{1}                16      47       5      90 1.78 1.48 1.00 1.00 (17) DISP     855  25050  
        Amb to T1{1}                   16      47       5      90 1.78 1.48 1.00 1.00 (17) DISP     855  25050  
        Sus. + E1{1}                   61     277      92     123 1.33 1.11            23a  OCC    3473  22211  
        Sus. + E2{1}                   41     190      10     137 1.33 1.11            23a  OCC    2644  22211  
        Sus. + E3{1}                   65     281      53     111 1.33 1.11            23a  OCC    3415  22211  
        Sus. + E4{1}                   39     195      47     108 1.33 1.11            23a  OCC    2624  22211  
        Sus. + E5{1}                   59     284      92     134 1.33 1.11            23a  OCC    3559  22211  
        Sus. + E6{1}                   42     179      10     141 1.33 1.11            23a  OCC    2569  22211  
        Sus. + E7{1}                   63     288      53      99 1.33 1.11            23a  OCC    3455  22211  
        Sus. + E8{1}                   40     183      46      95 1.33 1.11            23a  OCC    2483  22211  
 
 E06 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1128      39       3      12 1.00 1.00 1.00 1.00  23a SUST     813  16700  
        TR:Amb to T1{1}                16      47       5      90 1.00 1.00 1.00 1.00 (17) DISP     707  25050  
        Amb to T1{1}                   16      47       5      90 1.00 1.00 1.00 1.00 (17) DISP     707  25050  
        Sus. + E1{1}                   61     277      92     123 1.00 1.00            23a  OCC    2850  22211  
        Sus. + E2{1}                   41     190      10     137 1.00 1.00            23a  OCC    2253  22211  
        Sus. + E3{1}                   65     281      53     111 1.00 1.00            23a  OCC    2773  22211  
        Sus. + E4{1}                   39     195      47     108 1.00 1.00            23a  OCC    2198  22211  
        Sus. + E5{1}                   59     284      92     134 1.00 1.00            23a  OCC    2926  22211  
        Sus. + E6{1}                   42     179      10     141 1.00 1.00            23a  OCC    2211  22211  
        Sus. + E7{1}                   63     288      53      99 1.00 1.00            23a  OCC    2789  22211  
        Sus. + E8{1}                   40     183      46      95 1.00 1.00            23a  OCC    2078  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 E07    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1128      73       3      12 1.00 1.00 1.00 1.00  23a SUST    1060  16700  
        TR:Amb to T1{1}                16      32       4      90 1.00 1.00 1.00 1.00 (17) DISP     665  25050  
        Amb to T1{1}                   16      32       4      90 1.00 1.00 1.00 1.00 (17) DISP     665  25050  
        Sus. + E1{1}                   62     313      99     123 1.00 1.00            23a  OCC    3123  22211  
        Sus. + E2{1}                   42     223       3     137 1.00 1.00            23a  OCC    2488  22211  
        Sus. + E3{1}                   65     309      45     111 1.00 1.00            23a  OCC    2969  22211  
        Sus. + E4{1}                   40     237      55     108 1.00 1.00            23a  OCC    2502  22211  
        Sus. + E5{1}                   60     328     101     134 1.00 1.00            23a  OCC    3257  22211  
        Sus. + E6{1}                   43     203       4     141 1.00 1.00            23a  OCC    2402  22211  
        Sus. + E7{1}                   63     325      47      99 1.00 1.00            23a  OCC    3047  22211  
        Sus. + E8{1}                   41     215      52      95 1.00 1.00            23a  OCC    2324  22211  
 
 *** Segment E  end   ***
 
 *** Segment F  begin ***
 
 A03    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      99       0       0 1.11 1.23 1.00 1.00  23a SUST    1320  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                   18     102      18       9 1.11 1.23            23a  OCC    1499  22211  
        Sus. + E2{1}                   18     120      18       9 1.11 1.23            23a  OCC    1565  22211  
        Sus. + E3{1}                   18     102      18       9 1.11 1.23            23a  OCC    1499  22211  
        Sus. + E4{1}                   18     120      18       9 1.11 1.23            23a  OCC    1565  22211  
        Sus. + E5{1}                   18     120      18       9 1.11 1.23            23a  OCC    1565  22211  
        Sus. + E6{1}                   18     102      18       9 1.11 1.23            23a  OCC    1499  22211  
        Sus. + E7{1}                   18     120      18       9 1.11 1.23            23a  OCC    1565  22211  
        Sus. + E8{1}                   18     102      18       9 1.11 1.23            23a  OCC    1499  22211  
 
 F01    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      48       0       0 1.00 1.00 1.00 1.00  23a SUST     872  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                   17      51       8       9 1.00 1.00            23a  OCC     969  22211  
        Sus. + E2{1}                   17      62       8       9 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E3{1}                   17      51       8       9 1.00 1.00            23a  OCC     969  22211  
        Sus. + E4{1}                   17      62       8       9 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E5{1}                   17      62       8       9 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E6{1}                   17      51       8       9 1.00 1.00            23a  OCC     969  22211  
        Sus. + E7{1}                   17      62       8       9 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E8{1}                   17      51       8       9 1.00 1.00            23a  OCC     969  22211  
 
 *** Segment F  end   ***
 
 *** Segment G  begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 G02    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1152       0       0       0 1.00 1.00 1.00 1.00  23a SUST     540  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E2{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E3{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E4{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E5{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E6{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E7{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E8{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
 
 G03    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       0       0       0 1.00 1.00 1.00 1.00  23a SUST     527  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
 
 *** Segment G  end   ***
 
 *** Segment H  begin ***
 
 A05    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 478       0       0       0 1.11 1.23 1.00 1.00  23a SUST     473  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E2{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E3{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E4{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E5{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E6{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E7{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E8{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 H01    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 481       0       0       0 1.00 1.00 1.00 1.00  23a SUST     476  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E2{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E3{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E4{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E5{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E6{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E7{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E8{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
 
 *** Segment H  end   ***
 
 *** Segment I  begin ***
 
 A01    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 146       0       0       0 1.11 1.23 1.00 1.00  23a SUST     317  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E2{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E3{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E4{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E5{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E6{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E7{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E8{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
 
 I01    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 145       0       0       0 1.00 1.00 1.00 1.00  23a SUST     315  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E2{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E3{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E4{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E5{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E6{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E7{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E8{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
 
 *** Segment I  end   ***
 
 *** Segment J  begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J00    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      91       0       3 1.00 1.00 1.00 1.00  23a SUST    1186  16700  
        TR:Amb to T1{1}                20      77       3      21 1.00 1.00 1.00 1.00 (17) DISP     567  25050  
        Amb to T1{1}                   20      77       3      21 1.00 1.00 1.00 1.00 (17) DISP     567  25050  
        Sus. + E1{1}                   14     127      10     139 1.00 1.00            23a  OCC    2210  22211  
        Sus. + E2{1}                   18     134      25     112 1.00 1.00            23a  OCC    2056  22211  
        Sus. + E3{1}                   15     118      27       8 1.00 1.00            23a  OCC    1470  22211  
        Sus. + E4{1}                   16     136       5      20 1.00 1.00            23a  OCC    1540  22211  
        Sus. + E5{1}                   14     149      10     140 1.00 1.00            23a  OCC    2265  22211  
        Sus. + E6{1}                   18     113      25     112 1.00 1.00            23a  OCC    2012  22211  
        Sus. + E7{1}                   15     139      27       7 1.00 1.00            23a  OCC    1593  22211  
        Sus. + E8{1}                   16     114       5      19 1.00 1.00            23a  OCC    1401  22211  
 
 J01 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      52       0       3 1.00 1.00 1.00 1.00  23a SUST     906  16700  
        TR:Amb to T1{1}                20      87       6      21 1.00 1.00 1.00 1.00 (17) DISP     630  25050  
        Amb to T1{1}                   20      87       6      21 1.00 1.00 1.00 1.00 (17) DISP     630  25050  
        Sus. + E1{1}                   13      87      18     139 1.00 1.00            23a  OCC    1933  22211  
        Sus. + E2{1}                   18      96      18     112 1.00 1.00            23a  OCC    1768  22211  
        Sus. + E3{1}                   15      83      25       8 1.00 1.00            23a  OCC    1199  22211  
        Sus. + E4{1}                   15      93       7      20 1.00 1.00            23a  OCC    1237  22211  
        Sus. + E5{1}                   13      99      19     140 1.00 1.00            23a  OCC    1963  22211  
        Sus. + E6{1}                   18      84      18     112 1.00 1.00            23a  OCC    1739  22211  
        Sus. + E7{1}                   15      95      25       7 1.00 1.00            23a  OCC    1271  22211  
        Sus. + E8{1}                   15      81       7      19 1.00 1.00            23a  OCC    1157  22211  
 
 J01 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      52       0       3 1.33 1.11 1.00 1.00  23a SUST    1032  16700  
        TR:Amb to T1{1}                20      87       6      21 1.78 1.48 1.00 1.00 (17) DISP    1091  25050  
        Amb to T1{1}                   20      87       6      21 1.78 1.48 1.00 1.00 (17) DISP    1091  25050  
        Sus. + E1{1}                   13      87      18     139 1.33 1.11            23a  OCC    2084  22211  
        Sus. + E2{1}                   18      96      18     112 1.33 1.11            23a  OCC    1940  22211  
        Sus. + E3{1}                   15      83      25       8 1.33 1.11            23a  OCC    1396  22211  
        Sus. + E4{1}                   15      93       7      20 1.33 1.11            23a  OCC    1455  22211  
        Sus. + E5{1}                   13      99      19     140 1.33 1.11            23a  OCC    2132  22211  
        Sus. + E6{1}                   18      84      18     112 1.33 1.11            23a  OCC    1892  22211  
        Sus. + E7{1}                   15      95      25       7 1.33 1.11            23a  OCC    1496  22211  
        Sus. + E8{1}                   15      81       7      19 1.33 1.11            23a  OCC    1345  22211  
 
 J01 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1288      11       3       0 1.33 1.11 1.00 1.00  23a SUST     710  16700  
        TR:Amb to T1{1}                41      95      15      12 1.78 1.48 1.00 1.00 (17) DISP    1202  25050  
        Amb to T1{1}                   41      95      15      12 1.78 1.48 1.00 1.00 (17) DISP    1202  25050  
        Sus. + E1{1}                    8      38     125      32 1.33 1.11            23a  OCC    1759  22211  
        Sus. + E2{1}                    4      50     100       6 1.33 1.11            23a  OCC    1580  22211  
        Sus. + E3{1}                   16      42       4      22 1.33 1.11            23a  OCC    1058  22211  
        Sus. + E4{1}                   16      40      16      11 1.33 1.11            23a  OCC    1029  22211  
        Sus. + E5{1}                   48      35     126      32 1.33 1.11            23a  OCC    1774  22211  
        Sus. + E6{1}                   44      53     100       6 1.33 1.11            23a  OCC    1611  22211  
        Sus. + E7{1}                   24      39       4      22 1.33 1.11            23a  OCC    1035  22211  
        Sus. + E8{1}                   24      43      15      11 1.33 1.11            23a  OCC    1059  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J01 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1288      11       3       0 1.00 1.00 1.00 1.00  23a SUST     685  16700  
        TR:Amb to T1{1}                41      95      15      12 1.00 1.00 1.00 1.00 (17) DISP     691  25050  
        Amb to T1{1}                   41      95      15      12 1.00 1.00 1.00 1.00 (17) DISP     691  25050  
        Sus. + E1{1}                    8      38     125      32 1.00 1.00            23a  OCC    1625  22211  
        Sus. + E2{1}                    4      50     100       6 1.00 1.00            23a  OCC    1445  22211  
        Sus. + E3{1}                   16      42       4      22 1.00 1.00            23a  OCC     966  22211  
        Sus. + E4{1}                   16      40      16      11 1.00 1.00            23a  OCC     937  22211  
        Sus. + E5{1}                   48      35     126      32 1.00 1.00            23a  OCC    1643  22211  
        Sus. + E6{1}                   44      53     100       6 1.00 1.00            23a  OCC    1472  22211  
        Sus. + E7{1}                   24      39       4      22 1.00 1.00            23a  OCC     951  22211  
        Sus. + E8{1}                   24      43      15      11 1.00 1.00            23a  OCC     959  22211  
 
 J02    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1215       9       2       0 1.00 1.00 1.00 1.00  23a SUST     637  16700  
        TR:Amb to T1{1}                41      36      93      12 1.00 1.00 1.00 1.00 (17) DISP     719  25050  
        Amb to T1{1}                   41      36      93      12 1.00 1.00 1.00 1.00 (17) DISP     719  25050  
        Sus. + E1{1}                   17      20      76      32 1.00 1.00            23a  OCC    1231  22211  
        Sus. + E2{1}                   13      37      67       6 1.00 1.00            23a  OCC    1157  22211  
        Sus. + E3{1}                    7      26      10      22 1.00 1.00            23a  OCC     845  22211  
        Sus. + E4{1}                    7      30      11      11 1.00 1.00            23a  OCC     827  22211  
        Sus. + E5{1}                   39      22      77      32 1.00 1.00            23a  OCC    1253  22211  
        Sus. + E6{1}                   35      35      68       6 1.00 1.00            23a  OCC    1169  22211  
        Sus. + E7{1}                   15      28       9      22 1.00 1.00            23a  OCC     854  22211  
        Sus. + E8{1}                   15      28      10      11 1.00 1.00            23a  OCC     814  22211  
 
 J03    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1147       9       2       0 1.00 1.00 1.00 1.00  23a SUST     603  16700  
        TR:Amb to T1{1}                41      49     104      12 1.00 1.00 1.00 1.00 (17) DISP     825  25050  
        Amb to T1{1}                   41      49     104      12 1.00 1.00 1.00 1.00 (17) DISP     825  25050  
        Sus. + E1{1}                   25      15      87      32 1.00 1.00            23a  OCC    1273  22211  
        Sus. + E2{1}                   21      35      75       6 1.00 1.00            23a  OCC    1176  22211  
        Sus. + E3{1}                    1      22       3      22 1.00 1.00            23a  OCC     786  22211  
        Sus. + E4{1}                    1      27       5      11 1.00 1.00            23a  OCC     758  22211  
        Sus. + E5{1}                   31      17      88      32 1.00 1.00            23a  OCC    1289  22211  
        Sus. + E6{1}                   27      33      76       6 1.00 1.00            23a  OCC    1183  22211  
        Sus. + E7{1}                    7      24       2      22 1.00 1.00            23a  OCC     795  22211  
        Sus. + E8{1}                    7      25       3      11 1.00 1.00            23a  OCC     748  22211  
 
 J04 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1143       9       2       0 1.00 1.00 1.00 1.00  23a SUST     601  16700  
        TR:Amb to T1{1}                41      55     109      12 1.00 1.00 1.00 1.00 (17) DISP     872  25050  
        Amb to T1{1}                   41      55     109      12 1.00 1.00 1.00 1.00 (17) DISP     872  25050  
        Sus. + E1{1}                   25      11      90      32 1.00 1.00            23a  OCC    1291  22211  
        Sus. + E2{1}                   22      32      76       6 1.00 1.00            23a  OCC    1179  22211  
        Sus. + E3{1}                    1      19       6      22 1.00 1.00            23a  OCC     774  22211  
        Sus. + E4{1}                    1      23       3      11 1.00 1.00            23a  OCC     735  22211  
        Sus. + E5{1}                   30      13      92      32 1.00 1.00            23a  OCC    1307  22211  
        Sus. + E6{1}                   27      31      78       6 1.00 1.00            23a  OCC    1187  22211  
        Sus. + E7{1}                    6      20       8      22 1.00 1.00            23a  OCC     784  22211  
        Sus. + E8{1}                    6      22       5      11 1.00 1.00            23a  OCC     728  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J04 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1143       2       9       0 1.33 1.11 1.00 1.00  23a SUST     609  16700  
        TR:Amb to T1{1}                41     109      55      12 1.78 1.48 1.00 1.00 (17) DISP    1483  25050  
        Amb to T1{1}                   41     109      55      12 1.78 1.48 1.00 1.00 (17) DISP    1483  25050  
        Sus. + E1{1}                   25      90      11      32 1.33 1.11            23a  OCC    1502  22211  
        Sus. + E2{1}                   22      76      32       6 1.33 1.11            23a  OCC    1364  22211  
        Sus. + E3{1}                    1       6      19      22 1.33 1.11            23a  OCC     787  22211  
        Sus. + E4{1}                    1       3      23      11 1.33 1.11            23a  OCC     752  22211  
        Sus. + E5{1}                   30      92      13      32 1.33 1.11            23a  OCC    1521  22211  
        Sus. + E6{1}                   27      78      31       6 1.33 1.11            23a  OCC    1375  22211  
        Sus. + E7{1}                    6       8      20      22 1.33 1.11            23a  OCC     800  22211  
        Sus. + E8{1}                    6       5      22      11 1.33 1.11            23a  OCC     745  22211  
 
 J04 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       4       0       9 1.33 1.11 1.00 1.00  23a SUST     572  16700  
        TR:Amb to T1{1}                16     100       5      62 1.78 1.48 1.00 1.00 (17) DISP    1314  25050  
        Amb to T1{1}                   16     100       5      62 1.78 1.48 1.00 1.00 (17) DISP    1314  25050  
        Sus. + E1{1}                    9      87      27      12 1.33 1.11            23a  OCC    1399  22211  
        Sus. + E2{1}                    4      72       2      29 1.33 1.11            23a  OCC    1247  22211  
        Sus. + E3{1}                   19      15      17      14 1.33 1.11            23a  OCC     751  22211  
        Sus. + E4{1}                   17      11       7      19 1.33 1.11            23a  OCC     689  22211  
        Sus. + E5{1}                    9      87      27      10 1.33 1.11            23a  OCC    1402  22211  
        Sus. + E6{1}                    4      72       2      27 1.33 1.11            23a  OCC    1242  22211  
        Sus. + E7{1}                   19      15      17      16 1.33 1.11            23a  OCC     756  22211  
        Sus. + E8{1}                   17      11       6      17 1.33 1.11            23a  OCC     683  22211  
 
 J04 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       4       0       9 1.00 1.00 1.00 1.00  23a SUST     562  16700  
        TR:Amb to T1{1}                16     100       5      62 1.00 1.00 1.00 1.00 (17) DISP     825  25050  
        Amb to T1{1}                   16     100       5      62 1.00 1.00 1.00 1.00 (17) DISP     825  25050  
        Sus. + E1{1}                    9      87      27      12 1.00 1.00            23a  OCC    1193  22211  
        Sus. + E2{1}                    4      72       2      29 1.00 1.00            23a  OCC    1078  22211  
        Sus. + E3{1}                   19      15      17      14 1.00 1.00            23a  OCC     717  22211  
        Sus. + E4{1}                   17      11       7      19 1.00 1.00            23a  OCC     667  22211  
        Sus. + E5{1}                    9      87      27      10 1.00 1.00            23a  OCC    1195  22211  
        Sus. + E6{1}                    4      72       2      27 1.00 1.00            23a  OCC    1073  22211  
        Sus. + E7{1}                   19      15      17      16 1.00 1.00            23a  OCC     721  22211  
        Sus. + E8{1}                   17      11       6      17 1.00 1.00            23a  OCC     660  22211  
 
 J05 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       2       1       9 1.00 1.00 1.00 1.00  23a SUST     546  16700  
        TR:Amb to T1{1}                16       8      46      62 1.00 1.00 1.00 1.00 (17) DISP     549  25050  
        Amb to T1{1}                   16       8      46      62 1.00 1.00 1.00 1.00 (17) DISP     549  25050  
        Sus. + E1{1}                    4      12      19      12 1.00 1.00            23a  OCC     702  22211  
        Sus. + E2{1}                    1       7      33      29 1.00 1.00            23a  OCC     823  22211  
        Sus. + E3{1}                   24       3      25      14 1.00 1.00            23a  OCC     738  22211  
        Sus. + E4{1}                   22       5      34      19 1.00 1.00            23a  OCC     811  22211  
        Sus. + E5{1}                    4      12      19      10 1.00 1.00            23a  OCC     701  22211  
        Sus. + E6{1}                    1       7      32      27 1.00 1.00            23a  OCC     812  22211  
        Sus. + E7{1}                   24       2      25      16 1.00 1.00            23a  OCC     743  22211  
        Sus. + E8{1}                   22       6      34      17 1.00 1.00            23a  OCC     806  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       1       2       9 1.33 1.11 1.00 1.00  23a SUST     548  16700  
        TR:Amb to T1{1}                16      46       8      62 1.78 1.48 1.00 1.00 (17) DISP     730  25050  
        Amb to T1{1}                   16      46       8      62 1.78 1.48 1.00 1.00 (17) DISP     730  25050  
        Sus. + E1{1}                    4      19      12      12 1.33 1.11            23a  OCC     747  22211  
        Sus. + E2{1}                    1      33       7      29 1.33 1.11            23a  OCC     892  22211  
        Sus. + E3{1}                   24      25       3      14 1.33 1.11            23a  OCC     797  22211  
        Sus. + E4{1}                   22      34       5      19 1.33 1.11            23a  OCC     892  22211  
        Sus. + E5{1}                    4      19      12      10 1.33 1.11            23a  OCC     747  22211  
        Sus. + E6{1}                    1      32       7      27 1.33 1.11            23a  OCC     882  22211  
        Sus. + E7{1}                   24      25       2      16 1.33 1.11            23a  OCC     803  22211  
        Sus. + E8{1}                   22      34       6      17 1.33 1.11            23a  OCC     886  22211  
 
 J05 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124       1       1       4 1.33 1.11 1.00 1.00  23a SUST     542  16700  
        TR:Amb to T1{1}                20      48      47      23 1.78 1.48 1.00 1.00 (17) DISP     789  25050  
        Amb to T1{1}                   20      48      47      23 1.78 1.48 1.00 1.00 (17) DISP     789  25050  
        Sus. + E1{1}                   21      25      10       5 1.33 1.11            23a  OCC     799  22211  
        Sus. + E2{1}                   17      38      12       9 1.33 1.11            23a  OCC     920  22211  
        Sus. + E3{1}                   19      23       9       6 1.33 1.11            23a  OCC     772  22211  
        Sus. + E4{1}                   19      50       9      10 1.33 1.11            23a  OCC    1029  22211  
        Sus. + E5{1}                   21      26      10       4 1.33 1.11            23a  OCC     802  22211  
        Sus. + E6{1}                   16      37      12       8 1.33 1.11            23a  OCC     914  22211  
        Sus. + E7{1}                   20      23       9       5 1.33 1.11            23a  OCC     776  22211  
        Sus. + E8{1}                   19      49       9       9 1.33 1.11            23a  OCC    1025  22211  
 
 J05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124       1       1       4 1.00 1.00 1.00 1.00  23a SUST     540  16700  
        TR:Amb to T1{1}                20      47      48      23 1.00 1.00 1.00 1.00 (17) DISP     502  25050  
        Amb to T1{1}                   20      47      48      23 1.00 1.00 1.00 1.00 (17) DISP     502  25050  
        Sus. + E1{1}                   21      10      25       5 1.00 1.00            23a  OCC     738  22211  
        Sus. + E2{1}                   17      12      38       9 1.00 1.00            23a  OCC     829  22211  
        Sus. + E3{1}                   19       9      23       6 1.00 1.00            23a  OCC     718  22211  
        Sus. + E4{1}                   19       9      50      10 1.00 1.00            23a  OCC     910  22211  
        Sus. + E5{1}                   21      10      26       4 1.00 1.00            23a  OCC     741  22211  
        Sus. + E6{1}                   16      12      37       8 1.00 1.00            23a  OCC     825  22211  
        Sus. + E7{1}                   20       9      23       5 1.00 1.00            23a  OCC     720  22211  
        Sus. + E8{1}                   19       9      49       9 1.00 1.00            23a  OCC     907  22211  
 
 J16  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      19       1       4 1.00 1.00 1.00 1.00  23a SUST     667  16700  
        TR:Amb to T1{1}                20      14      35      23 1.00 1.00 1.00 1.00 (17) DISP     315  25050  
        Amb to T1{1}                   20      14      35      23 1.00 1.00 1.00 1.00 (17) DISP     315  25050  
        Sus. + E1{1}                   22      52      24       5 1.00 1.00            23a  OCC     966  22211  
        Sus. + E2{1}                   18      31      36       9 1.00 1.00            23a  OCC     944  22211  
        Sus. + E3{1}                   21      32       2       6 1.00 1.00            23a  OCC     771  22211  
        Sus. + E4{1}                   21      22      69      10 1.00 1.00            23a  OCC    1171  22211  
        Sus. + E5{1}                   23      47      24       4 1.00 1.00            23a  OCC     941  22211  
        Sus. + E6{1}                   18      26      35       8 1.00 1.00            23a  OCC     931  22211  
        Sus. + E7{1}                   21      28       2       5 1.00 1.00            23a  OCC     739  22211  
        Sus. + E8{1}                   20      26      69       9 1.00 1.00            23a  OCC    1172  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J16  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      19       1       4 1.00 1.00 1.00 1.00  23a SUST     667  16700  
        TR:Amb to T1{1}                27      14      35      23 1.00 1.00 1.00 1.00 (17) DISP     318  25050  
        Amb to T1{1}                   27      14      35      23 1.00 1.00 1.00 1.00 (17) DISP     318  25050  
        Sus. + E1{1}                   15      52      24       5 1.00 1.00            23a  OCC     963  22211  
        Sus. + E2{1}                   26      31      36       9 1.00 1.00            23a  OCC     947  22211  
        Sus. + E3{1}                   13      32       2       6 1.00 1.00            23a  OCC     767  22211  
        Sus. + E4{1}                   28      22      69      10 1.00 1.00            23a  OCC    1175  22211  
        Sus. + E5{1}                   15      47      24       4 1.00 1.00            23a  OCC     938  22211  
        Sus. + E6{1}                   26      26      35       8 1.00 1.00            23a  OCC     935  22211  
        Sus. + E7{1}                   14      28       2       5 1.00 1.00            23a  OCC     735  22211  
        Sus. + E8{1}                   28      26      69       9 1.00 1.00            23a  OCC    1176  22211  
 
 J15  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124     153       2       4 1.00 1.00 1.00 1.00  23a SUST    1638  16700  
        TR:Amb to T1{1}                27       0      61      23 1.00 1.00 1.00 1.00 (17) DISP     463  25050  
        Amb to T1{1}                   27       0      61      23 1.00 1.00 1.00 1.00 (17) DISP     463  25050  
        Sus. + E1{1}                   29     164      25       5 1.00 1.00            23a  OCC    1834  22211  
        Sus. + E2{1}                   39     172      22       9 1.00 1.00            23a  OCC    1851  22211  
        Sus. + E3{1}                   27     169      28       6 1.00 1.00            23a  OCC    1865  22211  
        Sus. + E4{1}                   42     176      54      10 1.00 1.00            23a  OCC    2064  22211  
        Sus. + E5{1}                   29     180      26       4 1.00 1.00            23a  OCC    1905  22211  
        Sus. + E6{1}                   39     171      21       8 1.00 1.00            23a  OCC    1845  22211  
        Sus. + E7{1}                   27     174      27       5 1.00 1.00            23a  OCC    1886  22211  
        Sus. + E8{1}                   42     168      54       9 1.00 1.00            23a  OCC    2043  22211  
 
 J15  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124     153       2       4 1.00 1.00 1.00 1.00  23a SUST    1638  16700  
        TR:Amb to T1{1}               150       0      61      23 1.00 1.00 1.00 1.00 (17) DISP     515  25050  
        Amb to T1{1}                  150       0      61      23 1.00 1.00 1.00 1.00 (17) DISP     515  25050  
        Sus. + E1{1}                   95     164      25       5 1.00 1.00            23a  OCC    1865  22211  
        Sus. + E2{1}                  163     172      22       9 1.00 1.00            23a  OCC    1909  22211  
        Sus. + E3{1}                   96     169      28       6 1.00 1.00            23a  OCC    1898  22211  
        Sus. + E4{1}                  165     176      54      10 1.00 1.00            23a  OCC    2122  22211  
        Sus. + E5{1}                   95     180      26       4 1.00 1.00            23a  OCC    1936  22211  
        Sus. + E6{1}                  163     171      21       8 1.00 1.00            23a  OCC    1902  22211  
        Sus. + E7{1}                   96     174      27       5 1.00 1.00            23a  OCC    1918  22211  
        Sus. + E8{1}                  165     168      54       9 1.00 1.00            23a  OCC    2101  22211  
 
 J06    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124     240       2       4 1.00 1.00 1.00 1.00  23a SUST    2265  16700  
        TR:Amb to T1{1}               150       6       3      23 1.00 1.00 1.00 1.00 (17) DISP     198  25050  
        Amb to T1{1}                  150       6       3      23 1.00 1.00 1.00 1.00 (17) DISP     198  25050  
        Sus. + E1{1}                   85     270      44       5 1.00 1.00            23a  OCC    2676  22211  
        Sus. + E2{1}                  173     274      63       9 1.00 1.00            23a  OCC    2852  22211  
        Sus. + E3{1}                   86     269      55       6 1.00 1.00            23a  OCC    2741  22211  
        Sus. + E4{1}                  175     273      45      10 1.00 1.00            23a  OCC    2742  22211  
        Sus. + E5{1}                   85     268      43       4 1.00 1.00            23a  OCC    2665  22211  
        Sus. + E6{1}                  173     264      63       8 1.00 1.00            23a  OCC    2820  22211  
        Sus. + E7{1}                   86     268      55       5 1.00 1.00            23a  OCC    2741  22211  
        Sus. + E8{1}                  175     264      45       9 1.00 1.00            23a  OCC    2708  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J08    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124     214       2       4 1.00 1.00 1.00 1.00  23a SUST    2076  16700  
        TR:Amb to T1{1}               150       7      13      23 1.00 1.00 1.00 1.00 (17) DISP     237  25050  
        Amb to T1{1}                  150       7      13      23 1.00 1.00 1.00 1.00 (17) DISP     237  25050  
        Sus. + E1{1}                   62     239      38       5 1.00 1.00            23a  OCC    2418  22211  
        Sus. + E2{1}                  196     246      61       9 1.00 1.00            23a  OCC    2657  22211  
        Sus. + E3{1}                   63     239      38       6 1.00 1.00            23a  OCC    2424  22211  
        Sus. + E4{1}                  198     246      18      10 1.00 1.00            23a  OCC    2433  22211  
        Sus. + E5{1}                   61     240      37       4 1.00 1.00            23a  OCC    2424  22211  
        Sus. + E6{1}                  196     233      61       8 1.00 1.00            23a  OCC    2618  22211  
        Sus. + E7{1}                   63     240      38       5 1.00 1.00            23a  OCC    2430  22211  
        Sus. + E8{1}                  198     233      19       9 1.00 1.00            23a  OCC    2351  22211  
 
 J09    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      83       2       4 1.00 1.00 1.00 1.00  23a SUST    1130  16700  
        TR:Amb to T1{1}               150       9      30      23 1.00 1.00 1.00 1.00 (17) DISP     326  25050  
        Amb to T1{1}                  150       9      30      23 1.00 1.00 1.00 1.00 (17) DISP     326  25050  
        Sus. + E1{1}                   59      90      13       5 1.00 1.00            23a  OCC    1252  22211  
        Sus. + E2{1}                  199     101      41       9 1.00 1.00            23a  OCC    1535  22211  
        Sus. + E3{1}                   60      92       2       6 1.00 1.00            23a  OCC    1224  22211  
        Sus. + E4{1}                  201     103      31      10 1.00 1.00            23a  OCC    1480  22211  
        Sus. + E5{1}                   59      96      12       4 1.00 1.00            23a  OCC    1278  22211  
        Sus. + E6{1}                  199      85      40       8 1.00 1.00            23a  OCC    1503  22211  
        Sus. + E7{1}                   60      94       3       5 1.00 1.00            23a  OCC    1239  22211  
        Sus. + E8{1}                  201      84      30       9 1.00 1.00            23a  OCC    1434  22211  
 
 J10  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514      55       2       4 1.00 1.00 1.00 1.00  23a SUST    1747  16700  
        TR:Amb to T1{1}               150       9      33      23 1.00 1.00 1.00 1.00 (17) DISP    1004  25050  
        Amb to T1{1}                  150       9      33      23 1.00 1.00 1.00 1.00 (17) DISP    1004  25050  
        Sus. + E1{1}                   58      58       7       5 1.00 1.00            23a  OCC    1951  22211  
        Sus. + E2{1}                  199      69      36       9 1.00 1.00            23a  OCC    2797  22211  
        Sus. + E3{1}                   60      60       8       6 1.00 1.00            23a  OCC    2002  22211  
        Sus. + E4{1}                  202      71      41      10 1.00 1.00            23a  OCC    2904  22211  
        Sus. + E5{1}                   58      64       7       4 1.00 1.00            23a  OCC    2054  22211  
        Sus. + E6{1}                  199      56      36       8 1.00 1.00            23a  OCC    2714  22211  
        Sus. + E7{1}                   60      62       8       5 1.00 1.00            23a  OCC    2028  22211  
        Sus. + E8{1}                  201      58      40       9 1.00 1.00            23a  OCC    2817  22211  
 
 J10  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515      55       2       4 1.00 1.00 1.00 1.00  23a SUST    1749  16700  
        TR:Amb to T1{1}               150       9      33      24 1.00 1.00 1.00 1.00 (17) DISP    1003  25050  
        Amb to T1{1}                  150       9      33      24 1.00 1.00 1.00 1.00 (17) DISP    1003  25050  
        Sus. + E1{1}                   58      58       7       4 1.00 1.00            23a  OCC    1953  22211  
        Sus. + E2{1}                  199      69      36       8 1.00 1.00            23a  OCC    2799  22211  
        Sus. + E3{1}                   61      60       8       5 1.00 1.00            23a  OCC    2005  22211  
        Sus. + E4{1}                  202      71      41       8 1.00 1.00            23a  OCC    2907  22211  
        Sus. + E5{1}                   58      65       7       4 1.00 1.00            23a  OCC    2056  22211  
        Sus. + E6{1}                  199      56      36       7 1.00 1.00            23a  OCC    2716  22211  
        Sus. + E7{1}                   60      62       8       4 1.00 1.00            23a  OCC    2030  22211  
        Sus. + E8{1}                  202      58      40       7 1.00 1.00            23a  OCC    2820  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J11  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515      33       2       4 1.08 1.19 1.00 1.00  23a SUST    1306  16700  
        TR:Amb to T1{1}               150       9      35      24 1.44 1.58 1.58 1.00 (17) DISP    1513  25050  
        Amb to T1{1}                  150       9      35      24 1.44 1.58 1.58 1.00 (17) DISP    1513  25050  
        Sus. + E1{1}                   58      33       3       4 1.08 1.19            23a  OCC    1400  22211  
        Sus. + E2{1}                  199      46      32       8 1.08 1.19            23a  OCC    2381  22211  
        Sus. + E3{1}                   60      35      14       5 1.08 1.19            23a  OCC    1703  22211  
        Sus. + E4{1}                  202      47      47       8 1.08 1.19            23a  OCC    2782  22211  
        Sus. + E5{1}                   58      40       2       4 1.08 1.19            23a  OCC    1542  22211  
        Sus. + E6{1}                  199      38      31       7 1.08 1.19            23a  OCC    2312  22211  
        Sus. + E7{1}                   60      37      13       4 1.08 1.19            23a  OCC    1699  22211  
        Sus. + E8{1}                  202      40      47       7 1.08 1.19            23a  OCC    2722  22211  
 
 J11  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507      59       4      26 1.08 1.19 1.00 1.00  23a SUST    2032  16700  
        TR:Amb to T1{1}               161       6      43      19 1.44 1.58 1.58 1.00 (17) DISP    1744  25050  
        Amb to T1{1}                  161       6      43      19 1.44 1.58 1.58 1.00 (17) DISP    1744  25050  
        Sus. + E1{1}                   50      67      12      31 1.08 1.19            23a  OCC    2378  22211  
        Sus. + E2{1}                  210      63      50      26 1.08 1.19            23a  OCC    3462  22211  
        Sus. + E3{1}                   52      67       7      26 1.08 1.19            23a  OCC    2290  22211  
        Sus. + E4{1}                  212      64      47      31 1.08 1.19            23a  OCC    3405  22211  
        Sus. + E5{1}                   52      66      13      27 1.08 1.19            23a  OCC    2367  22211  
        Sus. + E6{1}                  211      69      51      32 1.08 1.19            23a  OCC    3510  22211  
        Sus. + E7{1}                   53      65       8      32 1.08 1.19            23a  OCC    2311  22211  
        Sus. + E8{1}                  214      69      48      37 1.08 1.19            23a  OCC    3462  22211  
 
 J12 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507      13       3      26 1.00 1.00 1.00 1.00  23a SUST    1001  16700  
        TR:Amb to T1{1}               161       1      47      19 1.00 1.00 1.00 1.00 (17) DISP    1219  25050  
        Amb to T1{1}                  161       1      47      19 1.00 1.00 1.00 1.00 (17) DISP    1219  25050  
        Sus. + E1{1}                   50      15       7      31 1.00 1.00            23a  OCC    1185  22211  
        Sus. + E2{1}                  211      17      40      26 1.00 1.00            23a  OCC    2046  22211  
        Sus. + E3{1}                   52      14      22      26 1.00 1.00            23a  OCC    1483  22211  
        Sus. + E4{1}                  213      16      67      31 1.00 1.00            23a  OCC    2656  22211  
        Sus. + E5{1}                   51      15       7      27 1.00 1.00            23a  OCC    1136  22211  
        Sus. + E6{1}                  212      13      41      32 1.00 1.00            23a  OCC    2067  22211  
        Sus. + E7{1}                   53      16      23      32 1.00 1.00            23a  OCC    1520  22211  
        Sus. + E8{1}                  214      14      68      37 1.00 1.00            23a  OCC    2685  22211  
 
 J12 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       3      13      26 1.30 1.08 1.00 1.00  23a SUST    1026  16700  
        TR:Amb to T1{1}               161      47       1      19 1.73 1.44 1.00 1.00 (17) DISP    1921  25050  
        Amb to T1{1}                  161      47       1      19 1.73 1.44 1.00 1.00 (17) DISP    1921  25050  
        Sus. + E1{1}                   50       7      15      31 1.30 1.08            23a  OCC    1230  22211  
        Sus. + E2{1}                  211      40      17      26 1.30 1.08            23a  OCC    2319  22211  
        Sus. + E3{1}                   52      22      14      26 1.30 1.08            23a  OCC    1636  22211  
        Sus. + E4{1}                  213      67      16      31 1.30 1.08            23a  OCC    3110  22211  
        Sus. + E5{1}                   51       7      15      27 1.30 1.08            23a  OCC    1181  22211  
        Sus. + E6{1}                  212      41      13      32 1.30 1.08            23a  OCC    2342  22211  
        Sus. + E7{1}                   53      23      16      32 1.30 1.08            23a  OCC    1672  22211  
        Sus. + E8{1}                  214      68      14      37 1.30 1.08            23a  OCC    3139  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J12 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       1      15      54 1.30 1.08 1.00 1.00  23a SUST    1499  16700  
        TR:Amb to T1{1}                 8       8      17       2 1.73 1.44 1.00 1.00 (17) DISP     607  25050  
        Amb to T1{1}                    8       8      17       2 1.73 1.44 1.00 1.00 (17) DISP     607  25050  
        Sus. + E1{1}                   27      24      15      61 1.30 1.08            23a  OCC    2213  22211  
        Sus. + E2{1}                   21      22      20      61 1.30 1.08            23a  OCC    2166  22211  
        Sus. + E3{1}                   35      16      20      60 1.30 1.08            23a  OCC    2007  22211  
        Sus. + E4{1}                   45      23      24      61 1.30 1.08            23a  OCC    2233  22211  
        Sus. + E5{1}                   27      24      18      60 1.30 1.08            23a  OCC    2211  22211  
        Sus. + E6{1}                   21      22      16      59 1.30 1.08            23a  OCC    2144  22211  
        Sus. + E7{1}                   35      17      16      61 1.30 1.08            23a  OCC    2001  22211  
        Sus. + E8{1}                   44      23      21      60 1.30 1.08            23a  OCC    2208  22211  
 
 J12 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515      15       2      54 1.00 1.00 1.00 1.00  23a SUST    1482  16700  
        TR:Amb to T1{1}                 8      17       8       2 1.00 1.00 1.00 1.00 (17) DISP     407  25050  
        Amb to T1{1}                    8      17       8       2 1.00 1.00 1.00 1.00 (17) DISP     407  25050  
        Sus. + E1{1}                   27      15      24      61 1.00 1.00            23a  OCC    2046  22211  
        Sus. + E2{1}                   21      19      22      61 1.00 1.00            23a  OCC    2016  22211  
        Sus. + E3{1}                   35      20      16      60 1.00 1.00            23a  OCC    1896  22211  
        Sus. + E4{1}                   45      24      23      61 1.00 1.00            23a  OCC    2079  22211  
        Sus. + E5{1}                   27      18      24      60 1.00 1.00            23a  OCC    2046  22211  
        Sus. + E6{1}                   21      16      22      59 1.00 1.00            23a  OCC    1990  22211  
        Sus. + E7{1}                   35      16      17      61 1.00 1.00            23a  OCC    1890  22211  
        Sus. + E8{1}                   44      21      23      60 1.00 1.00            23a  OCC    2050  22211  
 
 J17  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515      55       0      54 1.00 1.00 1.00 1.00  23a SUST    2143  16700  
        TR:Amb to T1{1}                 8      14      32       2 1.00 1.00 1.00 1.00 (17) DISP     755  25050  
        Amb to T1{1}                    8      14      32       2 1.00 1.00 1.00 1.00 (17) DISP     755  25050  
        Sus. + E1{1}                   27      60      35      61 1.00 1.00            23a  OCC    2986  22211  
        Sus. + E2{1}                   21      64      74      61 1.00 1.00            23a  OCC    3844  22211  
        Sus. + E3{1}                   35      65       2      60 1.00 1.00            23a  OCC    2440  22211  
        Sus. + E4{1}                   45      69      32      61 1.00 1.00            23a  OCC    2978  22211  
        Sus. + E5{1}                   27      64      36      60 1.00 1.00            23a  OCC    3000  22211  
        Sus. + E6{1}                   21      60      74      59 1.00 1.00            23a  OCC    3835  22211  
        Sus. + E7{1}                   35      59       2      61 1.00 1.00            23a  OCC    2341  22211  
        Sus. + E8{1}                   45      56      32      60 1.00 1.00            23a  OCC    2917  22211  
 
 J17  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515      55       0      54 1.00 1.00 1.00 1.00  23a SUST    2143  16700  
        TR:Amb to T1{1}               198      14      32       2 1.00 1.00 1.00 1.00 (17) DISP     931  25050  
        Amb to T1{1}                  198      14      32       2 1.00 1.00 1.00 1.00 (17) DISP     931  25050  
        Sus. + E1{1}                  163      60      35      61 1.00 1.00            23a  OCC    3119  22211  
        Sus. + E2{1}                  169      64      74      61 1.00 1.00            23a  OCC    3990  22211  
        Sus. + E3{1}                  226      65       2      60 1.00 1.00            23a  OCC    2617  22211  
        Sus. + E4{1}                  235      69      32      61 1.00 1.00            23a  OCC    3164  22211  
        Sus. + E5{1}                  163      64      36      60 1.00 1.00            23a  OCC    3133  22211  
        Sus. + E6{1}                  169      60      74      59 1.00 1.00            23a  OCC    3981  22211  
        Sus. + E7{1}                  225      59       2      61 1.00 1.00            23a  OCC    2489  22211  
        Sus. + E8{1}                  235      56      32      60 1.00 1.00            23a  OCC    3103  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J13    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       6       3      54 1.00 1.00 1.00 1.00  23a SUST    1391  16700  
        TR:Amb to T1{1}               198       5     114       2 1.00 1.00 1.00 1.00 (17) DISP    2632  25050  
        Amb to T1{1}                  198       5     114       2 1.00 1.00 1.00 1.00 (17) DISP    2632  25050  
        Sus. + E1{1}                  163       8      39      61 1.00 1.00            23a  OCC    2366  22211  
        Sus. + E2{1}                  169       6     196      61 1.00 1.00            23a  OCC    5909  22211  
        Sus. + E3{1}                  226       7       4      60 1.00 1.00            23a  OCC    1663  22211  
        Sus. + E4{1}                  236       8     156      61 1.00 1.00            23a  OCC    5073  22211  
        Sus. + E5{1}                  162       6      40      60 1.00 1.00            23a  OCC    2384  22211  
        Sus. + E6{1}                  168       8     197      59 1.00 1.00            23a  OCC    5930  22211  
        Sus. + E7{1}                  226       8       4      61 1.00 1.00            23a  OCC    1703  22211  
        Sus. + E8{1}                  235       9     157      60 1.00 1.00            23a  OCC    5095  22211  
 
 *** Segment J  end   ***
 
 *** Segment K  begin ***
 
 K00    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 510       1       3      12 1.00 1.00 1.00 1.00  23a SUST     644  16700  
        TR:Amb to T1{1}                17       8      31       2 1.00 1.00 1.00 1.00 (17) DISP     701  25050  
        Amb to T1{1}                   17       8      31       2 1.00 1.00 1.00 1.00 (17) DISP     701  25050  
        Sus. + E1{1}                    5       5      33      15 1.00 1.00            23a  OCC    1334  22211  
        Sus. + E2{1}                    7      18      30      34 1.00 1.00            23a  OCC    1509  22211  
        Sus. + E3{1}                    6       4      48      19 1.00 1.00            23a  OCC    1673  22211  
        Sus. + E4{1}                    9      18      45      39 1.00 1.00            23a  OCC    1824  22211  
        Sus. + E5{1}                    6       4      34      13 1.00 1.00            23a  OCC    1347  22211  
        Sus. + E6{1}                    8      18      30      31 1.00 1.00            23a  OCC    1483  22211  
        Sus. + E7{1}                    7       4      48      16 1.00 1.00            23a  OCC    1681  22211  
        Sus. + E8{1}                   10      18      45      36 1.00 1.00            23a  OCC    1804  22211  
 
 K01 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       4       1      12 1.00 1.00 1.00 1.00  23a SUST     654  16700  
        TR:Amb to T1{1}                17       9      11       2 1.00 1.00 1.00 1.00 (17) DISP     330  25050  
        Amb to T1{1}                   17       9      11       2 1.00 1.00 1.00 1.00 (17) DISP     330  25050  
        Sus. + E1{1}                    5       4       2      15 1.00 1.00            23a  OCC     711  22211  
        Sus. + E2{1}                    8       5       2      34 1.00 1.00            23a  OCC    1147  22211  
        Sus. + E3{1}                    7       4       2      19 1.00 1.00            23a  OCC     808  22211  
        Sus. + E4{1}                    9       5       3      39 1.00 1.00            23a  OCC    1254  22211  
        Sus. + E5{1}                    5       4       1      13 1.00 1.00            23a  OCC     681  22211  
        Sus. + E6{1}                    8       6       2      31 1.00 1.00            23a  OCC    1083  22211  
        Sus. + E7{1}                    7       4       2      16 1.00 1.00            23a  OCC     744  22211  
        Sus. + E8{1}                    9       6       2      36 1.00 1.00            23a  OCC    1190  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 K01 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       1       4      12 1.30 1.08 1.00 1.00  23a SUST     662  16700  
        TR:Amb to T1{1}                17      11       9       2 1.73 1.44 1.00 1.00 (17) DISP     523  25050  
        Amb to T1{1}                   17      11       9       2 1.73 1.44 1.00 1.00 (17) DISP     523  25050  
        Sus. + E1{1}                    5       2       4      15 1.30 1.08            23a  OCC     720  22211  
        Sus. + E2{1}                    8       2       5      34 1.30 1.08            23a  OCC    1156  22211  
        Sus. + E3{1}                    7       2       4      19 1.30 1.08            23a  OCC     816  22211  
        Sus. + E4{1}                    9       3       5      39 1.30 1.08            23a  OCC    1263  22211  
        Sus. + E5{1}                    5       1       4      13 1.30 1.08            23a  OCC     691  22211  
        Sus. + E6{1}                    8       2       6      31 1.30 1.08            23a  OCC    1092  22211  
        Sus. + E7{1}                    7       2       4      16 1.30 1.08            23a  OCC     753  22211  
        Sus. + E8{1}                    9       2       6      36 1.30 1.08            23a  OCC    1199  22211  
 
 K01 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       0      11       5 1.30 1.08 1.00 1.00  23a SUST     780  16700  
        TR:Amb to T1{1}                47      19       2       9 1.73 1.44 1.00 1.00 (17) DISP     777  25050  
        Amb to T1{1}                   47      19       2       9 1.73 1.44 1.00 1.00 (17) DISP     777  25050  
        Sus. + E1{1}                   35       8      12       6 1.30 1.08            23a  OCC    1054  22211  
        Sus. + E2{1}                   32       8      28       7 1.30 1.08            23a  OCC    1297  22211  
        Sus. + E3{1}                   50      12      17       6 1.30 1.08            23a  OCC    1200  22211  
        Sus. + E4{1}                   48      11      33       7 1.30 1.08            23a  OCC    1467  22211  
        Sus. + E5{1}                   36       8      12       5 1.30 1.08            23a  OCC    1053  22211  
        Sus. + E6{1}                   33       7      26       6 1.30 1.08            23a  OCC    1239  22211  
        Sus. + E7{1}                   51      12      14       5 1.30 1.08            23a  OCC    1181  22211  
        Sus. + E8{1}                   48      11      31       6 1.30 1.08            23a  OCC    1412  22211  
 
 K01 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       0      11       5 1.00 1.00 1.00 1.00  23a SUST     760  16700  
        TR:Amb to T1{1}                47      19       2       9 1.00 1.00 1.00 1.00 (17) DISP     496  25050  
        Amb to T1{1}                   47      19       2       9 1.00 1.00 1.00 1.00 (17) DISP     496  25050  
        Sus. + E1{1}                   35       8      12       6 1.00 1.00            23a  OCC     980  22211  
        Sus. + E2{1}                   32       8      28       7 1.00 1.00            23a  OCC    1227  22211  
        Sus. + E3{1}                   50      12      17       6 1.00 1.00            23a  OCC    1104  22211  
        Sus. + E4{1}                   48      11      33       7 1.00 1.00            23a  OCC    1375  22211  
        Sus. + E5{1}                   36       8      12       5 1.00 1.00            23a  OCC     979  22211  
        Sus. + E6{1}                   33       7      26       6 1.00 1.00            23a  OCC    1171  22211  
        Sus. + E7{1}                   51      12      14       5 1.00 1.00            23a  OCC    1083  22211  
        Sus. + E8{1}                   48      11      31       6 1.00 1.00            23a  OCC    1321  22211  
 
 K11  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511      16       0       5 1.00 1.00 1.00 1.00  23a SUST     878  16700  
        TR:Amb to T1{1}                47      13       4       9 1.00 1.00 1.00 1.00 (17) DISP     401  25050  
        Amb to T1{1}                   47      13       4       9 1.00 1.00 1.00 1.00 (17) DISP     401  25050  
        Sus. + E1{1}                   37      20      10       6 1.00 1.00            23a  OCC    1146  22211  
        Sus. + E2{1}                   34      26      12       7 1.00 1.00            23a  OCC    1260  22211  
        Sus. + E3{1}                   49      19       4       6 1.00 1.00            23a  OCC    1048  22211  
        Sus. + E4{1}                   46      25       7       7 1.00 1.00            23a  OCC    1174  22211  
        Sus. + E5{1}                   37      16      10       5 1.00 1.00            23a  OCC    1129  22211  
        Sus. + E6{1}                   34      22      12       6 1.00 1.00            23a  OCC    1211  22211  
        Sus. + E7{1}                   49      17       4       5 1.00 1.00            23a  OCC    1024  22211  
        Sus. + E8{1}                   46      21       7       6 1.00 1.00            23a  OCC    1111  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 K11  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511      16       0       5 1.00 1.00 1.00 1.00  23a SUST     879  16700  
        TR:Amb to T1{1}                 4      13       4       9 1.00 1.00 1.00 1.00 (17) DISP     367  25050  
        Amb to T1{1}                    4      13       4       9 1.00 1.00 1.00 1.00 (17) DISP     367  25050  
        Sus. + E1{1}                    6      20      10       6 1.00 1.00            23a  OCC    1116  22211  
        Sus. + E2{1}                   10      26      12       7 1.00 1.00            23a  OCC    1237  22211  
        Sus. + E3{1}                    5      19       4       6 1.00 1.00            23a  OCC    1006  22211  
        Sus. + E4{1}                    2      25       7       7 1.00 1.00            23a  OCC    1132  22211  
        Sus. + E5{1}                    6      16      10       5 1.00 1.00            23a  OCC    1098  22211  
        Sus. + E6{1}                    9      22      12       6 1.00 1.00            23a  OCC    1186  22211  
        Sus. + E7{1}                    6      17       4       5 1.00 1.00            23a  OCC     981  22211  
        Sus. + E8{1}                    3      21       7       6 1.00 1.00            23a  OCC    1069  22211  
 
 K02 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       3       5       5 1.00 1.00 1.00 1.00  23a SUST     646  16700  
        TR:Amb to T1{1}                 4       4       5       9 1.00 1.00 1.00 1.00 (17) DISP     251  25050  
        Amb to T1{1}                    4       4       5       9 1.00 1.00 1.00 1.00 (17) DISP     251  25050  
        Sus. + E1{1}                    6       5      10       6 1.00 1.00            23a  OCC     773  22211  
        Sus. + E2{1}                    9       9      19       7 1.00 1.00            23a  OCC     997  22211  
        Sus. + E3{1}                    4       4       5       6 1.00 1.00            23a  OCC     688  22211  
        Sus. + E4{1}                    2       8      13       7 1.00 1.00            23a  OCC     878  22211  
        Sus. + E5{1}                    5       4       9       5 1.00 1.00            23a  OCC     741  22211  
        Sus. + E6{1}                    8       8      17       6 1.00 1.00            23a  OCC     964  22211  
        Sus. + E7{1}                    5       4       7       5 1.00 1.00            23a  OCC     690  22211  
        Sus. + E8{1}                    2       8      12       6 1.00 1.00            23a  OCC     844  22211  
 
 K02 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       5       3       5 1.30 1.08 1.00 1.00  23a SUST     677  16700  
        TR:Amb to T1{1}                 4       5       4       9 1.73 1.44 1.00 1.00 (17) DISP     314  25050  
        Amb to T1{1}                    4       5       4       9 1.73 1.44 1.00 1.00 (17) DISP     314  25050  
        Sus. + E1{1}                    6      10       5       6 1.30 1.08            23a  OCC     836  22211  
        Sus. + E2{1}                    9      19       9       7 1.30 1.08            23a  OCC    1116  22211  
        Sus. + E3{1}                    4       5       4       6 1.30 1.08            23a  OCC     722  22211  
        Sus. + E4{1}                    2      13       8       7 1.30 1.08            23a  OCC     962  22211  
        Sus. + E5{1}                    5       9       4       5 1.30 1.08            23a  OCC     797  22211  
        Sus. + E6{1}                    8      17       8       6 1.30 1.08            23a  OCC    1077  22211  
        Sus. + E7{1}                    5       7       4       5 1.30 1.08            23a  OCC     732  22211  
        Sus. + E8{1}                    2      12       8       6 1.30 1.08            23a  OCC     922  22211  
 
 K02 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       6       2       0 1.30 1.08 1.00 1.00  23a SUST     680  16700  
        TR:Amb to T1{1}                11       7       7       1 1.73 1.44 1.00 1.00 (17) DISP     352  25050  
        Amb to T1{1}                   11       7       7       1 1.73 1.44 1.00 1.00 (17) DISP     352  25050  
        Sus. + E1{1}                    4       8       3       1 1.30 1.08            23a  OCC     764  22211  
        Sus. + E2{1}                    1      18       4       5 1.30 1.08            23a  OCC    1053  22211  
        Sus. + E3{1}                    5       7       3       1 1.30 1.08            23a  OCC     715  22211  
        Sus. + E4{1}                    1      15       4       4 1.30 1.08            23a  OCC     970  22211  
        Sus. + E5{1}                    5       7       2       1 1.30 1.08            23a  OCC     728  22211  
        Sus. + E6{1}                    0      16       3       5 1.30 1.08            23a  OCC    1013  22211  
        Sus. + E7{1}                    6       8       2       1 1.30 1.08            23a  OCC     749  22211  
        Sus. + E8{1}                    0      14       3       4 1.30 1.08            23a  OCC     931  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 K02 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       2       6       0 1.00 1.00 1.00 1.00  23a SUST     642  16700  
        TR:Amb to T1{1}                11       7       7       1 1.00 1.00 1.00 1.00 (17) DISP     225  25050  
        Amb to T1{1}                   11       7       7       1 1.00 1.00 1.00 1.00 (17) DISP     225  25050  
        Sus. + E1{1}                    4       3       8       1 1.00 1.00            23a  OCC     710  22211  
        Sus. + E2{1}                    1       4      18       5 1.00 1.00            23a  OCC     939  22211  
        Sus. + E3{1}                    5       3       7       1 1.00 1.00            23a  OCC     673  22211  
        Sus. + E4{1}                    1       4      15       4 1.00 1.00            23a  OCC     874  22211  
        Sus. + E5{1}                    5       2       7       1 1.00 1.00            23a  OCC     683  22211  
        Sus. + E6{1}                    0       3      16       5 1.00 1.00            23a  OCC     909  22211  
        Sus. + E7{1}                    6       2       8       1 1.00 1.00            23a  OCC     697  22211  
        Sus. + E8{1}                    0       3      14       4 1.00 1.00            23a  OCC     845  22211  
 
 K03 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       6       0       0 1.00 1.00 1.00 1.00  23a SUST     643  16700  
        TR:Amb to T1{1}                11      23       3       1 1.00 1.00 1.00 1.00 (17) DISP     516  25050  
        Amb to T1{1}                   11      23       3       1 1.00 1.00 1.00 1.00 (17) DISP     516  25050  
        Sus. + E1{1}                    2       9       9       1 1.00 1.00            23a  OCC     849  22211  
        Sus. + E2{1}                    1      12       8       5 1.00 1.00            23a  OCC     900  22211  
        Sus. + E3{1}                    2       8       7       1 1.00 1.00            23a  OCC     801  22211  
        Sus. + E4{1}                    1      11       9       4 1.00 1.00            23a  OCC     893  22211  
        Sus. + E5{1}                    3       7       9       1 1.00 1.00            23a  OCC     845  22211  
        Sus. + E6{1}                    3      11       8       5 1.00 1.00            23a  OCC     886  22211  
        Sus. + E7{1}                    3       6       7       1 1.00 1.00            23a  OCC     795  22211  
        Sus. + E8{1}                    3      10       9       4 1.00 1.00            23a  OCC     877  22211  
 
 K03 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       6       0       0 1.30 1.08 1.00 1.00  23a SUST     685  16700  
        TR:Amb to T1{1}                11      23       3       1 1.73 1.44 1.00 1.00 (17) DISP     884  25050  
        Amb to T1{1}                   11      23       3       1 1.73 1.44 1.00 1.00 (17) DISP     884  25050  
        Sus. + E1{1}                    2       9       9       1 1.30 1.08            23a  OCC     910  22211  
        Sus. + E2{1}                    1      12       8       5 1.30 1.08            23a  OCC     976  22211  
        Sus. + E3{1}                    2       8       7       1 1.30 1.08            23a  OCC     859  22211  
        Sus. + E4{1}                    1      11       9       4 1.30 1.08            23a  OCC     965  22211  
        Sus. + E5{1}                    3       7       9       1 1.30 1.08            23a  OCC     903  22211  
        Sus. + E6{1}                    3      11       8       5 1.30 1.08            23a  OCC     953  22211  
        Sus. + E7{1}                    3       6       7       1 1.30 1.08            23a  OCC     849  22211  
        Sus. + E8{1}                    3      10       9       4 1.30 1.08            23a  OCC     942  22211  
 
 K03 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       6       0       1 1.30 1.08 1.00 1.00  23a SUST     688  16700  
        TR:Amb to T1{1}                11      23       2       4 1.73 1.44 1.00 1.00 (17) DISP     882  25050  
        Amb to T1{1}                   11      23       2       4 1.73 1.44 1.00 1.00 (17) DISP     882  25050  
        Sus. + E1{1}                    0       8       1      10 1.30 1.08            23a  OCC     907  22211  
        Sus. + E2{1}                    2      12       4      10 1.30 1.08            23a  OCC     984  22211  
        Sus. + E3{1}                    0       8       1       7 1.30 1.08            23a  OCC     852  22211  
        Sus. + E4{1}                    1      12       4       9 1.30 1.08            23a  OCC     948  22211  
        Sus. + E5{1}                    1       7       1      10 1.30 1.08            23a  OCC     898  22211  
        Sus. + E6{1}                    3      11       4      10 1.30 1.08            23a  OCC     959  22211  
        Sus. + E7{1}                    1       7       1       7 1.30 1.08            23a  OCC     847  22211  
        Sus. + E8{1}                    3      10       4       9 1.30 1.08            23a  OCC     925  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 K03 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       6       0       1 1.00 1.00 1.00 1.00  23a SUST     645  16700  
        TR:Amb to T1{1}                11      23       2       4 1.00 1.00 1.00 1.00 (17) DISP     519  25050  
        Amb to T1{1}                   11      23       2       4 1.00 1.00 1.00 1.00 (17) DISP     519  25050  
        Sus. + E1{1}                    0       8       1      10 1.00 1.00            23a  OCC     860  22211  
        Sus. + E2{1}                    2      12       4      10 1.00 1.00            23a  OCC     915  22211  
        Sus. + E3{1}                    0       8       1       7 1.00 1.00            23a  OCC     806  22211  
        Sus. + E4{1}                    1      12       4       9 1.00 1.00            23a  OCC     883  22211  
        Sus. + E5{1}                    1       7       1      10 1.00 1.00            23a  OCC     855  22211  
        Sus. + E6{1}                    3      11       4      10 1.00 1.00            23a  OCC     900  22211  
        Sus. + E7{1}                    1       7       1       7 1.00 1.00            23a  OCC     804  22211  
        Sus. + E8{1}                    3      10       4       9 1.00 1.00            23a  OCC     869  22211  
 
 K04 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 493      22       6       1 1.00 1.00 1.00 1.00  23a SUST     999  16700  
        TR:Amb to T1{1}                11       6      12       4 1.00 1.00 1.00 1.00 (17) DISP     315  25050  
        Amb to T1{1}                   11       6      12       4 1.00 1.00 1.00 1.00 (17) DISP     315  25050  
        Sus. + E1{1}                    2      24       8      10 1.00 1.00            23a  OCC    1221  22211  
        Sus. + E2{1}                    0      23      13      10 1.00 1.00            23a  OCC    1272  22211  
        Sus. + E3{1}                    2      22       6       7 1.00 1.00            23a  OCC    1156  22211  
        Sus. + E4{1}                    0      25      10       9 1.00 1.00            23a  OCC    1222  22211  
        Sus. + E5{1}                    3      25       7      10 1.00 1.00            23a  OCC    1218  22211  
        Sus. + E6{1}                    5      29      12      10 1.00 1.00            23a  OCC    1298  22211  
        Sus. + E7{1}                    3      26       7       7 1.00 1.00            23a  OCC    1190  22211  
        Sus. + E8{1}                    4      30       9       9 1.00 1.00            23a  OCC    1274  22211  
 
 K04 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 493       6      22       1 1.30 1.08 1.00 1.00  23a SUST    1049  16700  
        TR:Amb to T1{1}                11      12       6       4 1.73 1.44 1.00 1.00 (17) DISP     508  25050  
        Amb to T1{1}                   11      12       6       4 1.73 1.44 1.00 1.00 (17) DISP     508  25050  
        Sus. + E1{1}                    2       8      24      10 1.30 1.08            23a  OCC    1276  22211  
        Sus. + E2{1}                    0      13      23      10 1.30 1.08            23a  OCC    1355  22211  
        Sus. + E3{1}                    2       6      22       7 1.30 1.08            23a  OCC    1206  22211  
        Sus. + E4{1}                    0      10      25       9 1.30 1.08            23a  OCC    1290  22211  
        Sus. + E5{1}                    3       7      25      10 1.30 1.08            23a  OCC    1271  22211  
        Sus. + E6{1}                    5      12      29      10 1.30 1.08            23a  OCC    1376  22211  
        Sus. + E7{1}                    3       7      26       7 1.30 1.08            23a  OCC    1246  22211  
        Sus. + E8{1}                    4       9      30       9 1.30 1.08            23a  OCC    1341  22211  
 
 K04 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       1       1      23 1.30 1.08 1.00 1.00  23a SUST     754  16700  
        TR:Amb to T1{1}                 4      10       1       9 1.73 1.44 1.00 1.00 (17) DISP     437  25050  
        Amb to T1{1}                    4      10       1       9 1.73 1.44 1.00 1.00 (17) DISP     437  25050  
        Sus. + E1{1}                    1       2      10      26 1.30 1.08            23a  OCC     984  22211  
        Sus. + E2{1}                    2       9      11      26 1.30 1.08            23a  OCC    1109  22211  
        Sus. + E3{1}                    2       1       8      24 1.30 1.08            23a  OCC     933  22211  
        Sus. + E4{1}                    5       6       8      27 1.30 1.08            23a  OCC    1013  22211  
        Sus. + E5{1}                    1       2      10      26 1.30 1.08            23a  OCC     991  22211  
        Sus. + E6{1}                    2       9      12      31 1.30 1.08            23a  OCC    1153  22211  
        Sus. + E7{1}                    2       1       8      28 1.30 1.08            23a  OCC     953  22211  
        Sus. + E8{1}                    4       6       8      33 1.30 1.08            23a  OCC    1072  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 K04 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       1       1      23 1.00 1.00 1.00 1.00  23a SUST     750  16700  
        TR:Amb to T1{1}                 4      10       1       9 1.00 1.00 1.00 1.00 (17) DISP     297  25050  
        Amb to T1{1}                    4      10       1       9 1.00 1.00 1.00 1.00 (17) DISP     297  25050  
        Sus. + E1{1}                    1       2      10      26 1.00 1.00            23a  OCC     963  22211  
        Sus. + E2{1}                    2       9      11      26 1.00 1.00            23a  OCC    1057  22211  
        Sus. + E3{1}                    2       1       8      24 1.00 1.00            23a  OCC     916  22211  
        Sus. + E4{1}                    5       6       8      27 1.00 1.00            23a  OCC     978  22211  
        Sus. + E5{1}                    1       2      10      26 1.00 1.00            23a  OCC     970  22211  
        Sus. + E6{1}                    2       9      12      31 1.00 1.00            23a  OCC    1106  22211  
        Sus. + E7{1}                    2       1       8      28 1.00 1.00            23a  OCC     938  22211  
        Sus. + E8{1}                    4       6       8      33 1.00 1.00            23a  OCC    1045  22211  
 
 K08    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511      14       4      23 1.00 1.00 1.00 1.00  23a SUST     993  16700  
        TR:Amb to T1{1}                 4       4       5       9 1.00 1.00 1.00 1.00 (17) DISP     237  25050  
        Amb to T1{1}                    4       4       5       9 1.00 1.00 1.00 1.00 (17) DISP     237  25050  
        Sus. + E1{1}                    1      14      12      26 1.00 1.00            23a  OCC    1177  22211  
        Sus. + E2{1}                    2      22      18      26 1.00 1.00            23a  OCC    1350  22211  
        Sus. + E3{1}                    3      16      13      24 1.00 1.00            23a  OCC    1186  22211  
        Sus. + E4{1}                    5      19       9      27 1.00 1.00            23a  OCC    1170  22211  
        Sus. + E5{1}                    2      18      13      26 1.00 1.00            23a  OCC    1218  22211  
        Sus. + E6{1}                    1      25      19      31 1.00 1.00            23a  OCC    1448  22211  
        Sus. + E7{1}                    2      16      12      28 1.00 1.00            23a  OCC    1190  22211  
        Sus. + E8{1}                    5      23       7      33 1.00 1.00            23a  OCC    1292  22211  
 
 K07    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 458      25      22       6 1.00 1.00 1.00 1.00  23a SUST    1210  16700  
        TR:Amb to T1{1}                11      12       2       8 1.00 1.00 1.00 1.00 (17) DISP     310  25050  
        Amb to T1{1}                   11      12       2       8 1.00 1.00 1.00 1.00 (17) DISP     310  25050  
        Sus. + E1{1}                    6      29      24      12 1.00 1.00            23a  OCC    1394  22211  
        Sus. + E2{1}                    4      29      29      21 1.00 1.00            23a  OCC    1601  22211  
        Sus. + E3{1}                    6      27      23      15 1.00 1.00            23a  OCC    1424  22211  
        Sus. + E4{1}                    5      31      29       8 1.00 1.00            23a  OCC    1427  22211  
        Sus. + E5{1}                    7      26      26      14 1.00 1.00            23a  OCC    1416  22211  
        Sus. + E6{1}                    9      35      34      22 1.00 1.00            23a  OCC    1738  22211  
        Sus. + E7{1}                    7      28      26      13 1.00 1.00            23a  OCC    1428  22211  
        Sus. + E8{1}                    9      37      34       7 1.00 1.00            23a  OCC    1603  22211  
 
 J11    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 456      27      21       6 1.08 1.19 1.00 1.00  23a SUST    1326  16700  
        TR:Amb to T1{1}                11      16       4       8 1.44 1.58 1.58 1.00 (17) DISP     535  25050  
        Amb to T1{1}                   11      16       4       8 1.44 1.58 1.58 1.00 (17) DISP     535  25050  
        Sus. + E1{1}                    6      34      26      12 1.08 1.19            23a  OCC    1583  22211  
        Sus. + E2{1}                    4      35      27      21 1.08 1.19            23a  OCC    1755  22211  
        Sus. + E3{1}                    6      32      23      15 1.08 1.19            23a  OCC    1572  22211  
        Sus. + E4{1}                    5      37      32       8 1.08 1.19            23a  OCC    1711  22211  
        Sus. + E5{1}                    8      27      23      14 1.08 1.19            23a  OCC    1512  22211  
        Sus. + E6{1}                    9      42      32      22 1.08 1.19            23a  OCC    1928  22211  
        Sus. + E7{1}                    7      28      29      13 1.08 1.19            23a  OCC    1590  22211  
        Sus. + E8{1}                    9      43      37       7 1.08 1.19            23a  OCC    1918  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment K  end   ***
 
 *** Segment M  begin ***
 
 M01    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       1       0      14 1.00 1.00 1.00 1.00  23a SUST     327  16700  
        TR:Amb to T1{1}                84       0      74       0 1.00 1.00 1.00 1.00 (17) DISP    1659  25050  
        Amb to T1{1}                   84       0      74       0 1.00 1.00 1.00 1.00 (17) DISP    1659  25050  
        Sus. + E1{1}                  293       1      45      16 1.00 1.00            23a  OCC    1635  22211  
        Sus. + E2{1}                   13       1      31      16 1.00 1.00            23a  OCC    1052  22211  
        Sus. + E3{1}                  139       1      63      16 1.00 1.00            23a  OCC    1881  22211  
        Sus. + E4{1}                  145       1      42      16 1.00 1.00            23a  OCC    1421  22211  
        Sus. + E5{1}                  293       1      45      16 1.00 1.00            23a  OCC    1635  22211  
        Sus. + E6{1}                   13       1      31      16 1.00 1.00            23a  OCC    1052  22211  
        Sus. + E7{1}                  139       1      63      16 1.00 1.00            23a  OCC    1881  22211  
        Sus. + E8{1}                  145       1      42      16 1.00 1.00            23a  OCC    1421  22211  
 
 M02    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       1       0      14 1.00 1.00 1.00 1.00  23a SUST     327  16700  
        TR:Amb to T1{1}                84       0      68       0 1.00 1.00 1.00 1.00 (17) DISP    1534  25050  
        Amb to T1{1}                   84       0      68       0 1.00 1.00 1.00 1.00 (17) DISP    1534  25050  
        Sus. + E1{1}                  293       1      36      16 1.00 1.00            23a  OCC    1428  22211  
        Sus. + E2{1}                   13       1      24      16 1.00 1.00            23a  OCC     882  22211  
        Sus. + E3{1}                  139       1      47      16 1.00 1.00            23a  OCC    1519  22211  
        Sus. + E4{1}                  145       1      30      16 1.00 1.00            23a  OCC    1152  22211  
        Sus. + E5{1}                  293       1      36      16 1.00 1.00            23a  OCC    1428  22211  
        Sus. + E6{1}                   13       1      24      16 1.00 1.00            23a  OCC     882  22211  
        Sus. + E7{1}                  139       1      47      16 1.00 1.00            23a  OCC    1519  22211  
        Sus. + E8{1}                  145       1      30      16 1.00 1.00            23a  OCC    1152  22211  
 
 M03  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       3       0      14 1.00 1.00 1.00 1.00  23a SUST     107  16700  
        TR:Amb to T1{1}                84       0      60       0 1.00 1.00 1.00 1.00 (17) DISP     452  25050  
        Amb to T1{1}                   84       0      60       0 1.00 1.00 1.00 1.00 (17) DISP     452  25050  
        Sus. + E1{1}                  292       4      23      16 1.00 1.00            23a  OCC     409  22211  
        Sus. + E2{1}                   13       4      13      16 1.00 1.00            23a  OCC     208  22211  
        Sus. + E3{1}                  139       4      23      16 1.00 1.00            23a  OCC     343  22211  
        Sus. + E4{1}                  145       4      13      16 1.00 1.00            23a  OCC     268  22211  
        Sus. + E5{1}                  292       4      23      16 1.00 1.00            23a  OCC     409  22211  
        Sus. + E6{1}                   13       4      13      16 1.00 1.00            23a  OCC     208  22211  
        Sus. + E7{1}                  139       4      23      16 1.00 1.00            23a  OCC     343  22211  
        Sus. + E8{1}                  145       4      13      16 1.00 1.00            23a  OCC     268  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 M03  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       3       0      14 1.00 1.00 1.00 1.00  23a SUST     107  16700  
        TR:Amb to T1{1}               142       0      60       0 1.00 1.00 1.00 1.00 (17) DISP     478  25050  
        Amb to T1{1}                  142       0      60       0 1.00 1.00 1.00 1.00 (17) DISP     478  25050  
        Sus. + E1{1}                  350       4      23      16 1.00 1.00            23a  OCC     436  22211  
        Sus. + E2{1}                   45       4      13      16 1.00 1.00            23a  OCC     222  22211  
        Sus. + E3{1}                  197       4      23      16 1.00 1.00            23a  OCC     370  22211  
        Sus. + E4{1}                   87       4      13      16 1.00 1.00            23a  OCC     241  22211  
        Sus. + E5{1}                  350       4      23      16 1.00 1.00            23a  OCC     436  22211  
        Sus. + E6{1}                   45       4      13      16 1.00 1.00            23a  OCC     222  22211  
        Sus. + E7{1}                  197       4      23      16 1.00 1.00            23a  OCC     370  22211  
        Sus. + E8{1}                   87       4      13      16 1.00 1.00            23a  OCC     241  22211  
 
 M04    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      24       0      14 1.00 1.00 1.00 1.00  23a SUST     200  16700  
        TR:Amb to T1{1}               142       0      44       0 1.00 1.00 1.00 1.00 (17) DISP     371  25050  
        Amb to T1{1}                  142       0      44       0 1.00 1.00 1.00 1.00 (17) DISP     371  25050  
        Sus. + E1{1}                  349      26       6      16 1.00 1.00            23a  OCC     412  22211  
        Sus. + E2{1}                   44      26       1      16 1.00 1.00            23a  OCC     243  22211  
        Sus. + E3{1}                  198      26       8      16 1.00 1.00            23a  OCC     353  22211  
        Sus. + E4{1}                   86      26      10      16 1.00 1.00            23a  OCC     319  22211  
        Sus. + E5{1}                  349      26       6      16 1.00 1.00            23a  OCC     412  22211  
        Sus. + E6{1}                   44      26       1      16 1.00 1.00            23a  OCC     243  22211  
        Sus. + E7{1}                  198      26       8      16 1.00 1.00            23a  OCC     353  22211  
        Sus. + E8{1}                   86      26      10      16 1.00 1.00            23a  OCC     319  22211  
 
 M05    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      41       0      14 1.00 1.00 1.00 1.00  23a SUST     313  16700  
        TR:Amb to T1{1}               142       0      20       0 1.00 1.00 1.00 1.00 (17) DISP     205  25050  
        Amb to T1{1}                  142       0      20       0 1.00 1.00 1.00 1.00 (17) DISP     205  25050  
        Sus. + E1{1}                  337      46      15      16 1.00 1.00            23a  OCC     588  22211  
        Sus. + E2{1}                   32      46      27      16 1.00 1.00            23a  OCC     527  22211  
        Sus. + E3{1}                  210      46      52      16 1.00 1.00            23a  OCC     792  22211  
        Sus. + E4{1}                   74      46      51      16 1.00 1.00            23a  OCC     719  22211  
        Sus. + E5{1}                  337      46      15      16 1.00 1.00            23a  OCC     588  22211  
        Sus. + E6{1}                   32      46      27      16 1.00 1.00            23a  OCC     527  22211  
        Sus. + E7{1}                  210      46      52      16 1.00 1.00            23a  OCC     792  22211  
        Sus. + E8{1}                   74      46      51      16 1.00 1.00            23a  OCC     719  22211  
 
 N00    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      23      14 1.11 1.23 1.00 1.00  23a SUST     228  16700  
        TR:Amb to T1{1}               142      22       0       0 1.48 1.64 1.64 1.00 (17) DISP     330  25050  
        Amb to T1{1}                  142      22       0       0 1.48 1.64 1.64 1.00 (17) DISP     330  25050  
        Sus. + E1{1}                  335      45      26      16 1.11 1.23            23a  OCC     746  22211  
        Sus. + E2{1}                   29      82      26      16 1.11 1.23            23a  OCC     898  22211  
        Sus. + E3{1}                  213     123      26      16 1.11 1.23            23a  OCC    1312  22211  
        Sus. + E4{1}                   71     132      26      16 1.11 1.23            23a  OCC    1318  22211  
        Sus. + E5{1}                  335      45      26      16 1.11 1.23            23a  OCC     746  22211  
        Sus. + E6{1}                   29      82      26      16 1.11 1.23            23a  OCC     898  22211  
        Sus. + E7{1}                  213     123      26      16 1.11 1.23            23a  OCC    1312  22211  
        Sus. + E8{1}                   71     132      26      16 1.11 1.23            23a  OCC    1318  22211  

Page 177

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 180 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 110
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment M  end   ***
 
 *** Segment N  begin ***
 
 N00    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      14      21 1.11 1.23 1.00 1.00  23a SUST     199  16700  
        TR:Amb to T1{1}               301      41       0       0 1.48 1.64 1.64 1.00 (17) DISP     641  25050  
        Amb to T1{1}                  301      41       0       0 1.48 1.64 1.64 1.00 (17) DISP     641  25050  
        Sus. + E1{1}                  326     272      16      23 1.11 1.23            23a  OCC    2531  22211  
        Sus. + E2{1}                  135      68      16      23 1.11 1.23            23a  OCC     806  22211  
        Sus. + E3{1}                  292     184      16      23 1.11 1.23            23a  OCC    1815  22211  
        Sus. + E4{1}                  113       2      16      23 1.11 1.23            23a  OCC     278  22211  
        Sus. + E5{1}                  326     272      16      23 1.11 1.23            23a  OCC    2531  22211  
        Sus. + E6{1}                  135      68      16      23 1.11 1.23            23a  OCC     806  22211  
        Sus. + E7{1}                  292     184      16      23 1.11 1.23            23a  OCC    1815  22211  
        Sus. + E8{1}                  113       2      16      23 1.11 1.23            23a  OCC     278  22211  
 
 N01  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      24       0      21 1.00 1.00 1.00 1.00  23a SUST     231  16700  
        TR:Amb to T1{1}               301       0      23       0 1.00 1.00 1.00 1.00 (17) DISP     298  25050  
        Amb to T1{1}                  301       0      23       0 1.00 1.00 1.00 1.00 (17) DISP     298  25050  
        Sus. + E1{1}                  327      27     151      23 1.00 1.00            23a  OCC    1478  22211  
        Sus. + E2{1}                  134      27      43      23 1.00 1.00            23a  OCC     603  22211  
        Sus. + E3{1}                  293      27      96      23 1.00 1.00            23a  OCC    1066  22211  
        Sus. + E4{1}                  112      27       2      23 1.00 1.00            23a  OCC     313  22211  
        Sus. + E5{1}                  327      27     151      23 1.00 1.00            23a  OCC    1478  22211  
        Sus. + E6{1}                  134      27      43      23 1.00 1.00            23a  OCC     603  22211  
        Sus. + E7{1}                  293      27      96      23 1.00 1.00            23a  OCC    1066  22211  
        Sus. + E8{1}                  112      27       2      23 1.00 1.00            23a  OCC     313  22211  
 
 N01  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      24       0      21 1.00 1.00 1.00 1.00  23a SUST     231  16700  
        TR:Amb to T1{1}               317       0      23       0 1.00 1.00 1.00 1.00 (17) DISP     304  25050  
        Amb to T1{1}                  317       0      23       0 1.00 1.00 1.00 1.00 (17) DISP     304  25050  
        Sus. + E1{1}                  342      27     151      23 1.00 1.00            23a  OCC    1485  22211  
        Sus. + E2{1}                  148      27      43      23 1.00 1.00            23a  OCC     610  22211  
        Sus. + E3{1}                  307      27      96      23 1.00 1.00            23a  OCC    1073  22211  
        Sus. + E4{1}                  127      27       2      23 1.00 1.00            23a  OCC     320  22211  
        Sus. + E5{1}                  342      27     151      23 1.00 1.00            23a  OCC    1485  22211  
        Sus. + E6{1}                  148      27      43      23 1.00 1.00            23a  OCC     610  22211  
        Sus. + E7{1}                  307      27      96      23 1.00 1.00            23a  OCC    1073  22211  
        Sus. + E8{1}                  127      27       2      23 1.00 1.00            23a  OCC     320  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 N02 N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      19       0      21 1.00 1.00 1.00 1.00  23a SUST     205  16700  
        TR:Amb to T1{1}               317       0     159       0 1.00 1.00 1.00 1.00 (17) DISP    1250  25050  
        Amb to T1{1}                  317       0     159       0 1.00 1.00 1.00 1.00 (17) DISP    1250  25050  
        Sus. + E1{1}                  343      21      63      23 1.00 1.00            23a  OCC     821  22211  
        Sus. + E2{1}                  147      21      38      23 1.00 1.00            23a  OCC     551  22211  
        Sus. + E3{1}                  309      21      74      23 1.00 1.00            23a  OCC     885  22211  
        Sus. + E4{1}                  125      21      45      23 1.00 1.00            23a  OCC     587  22211  
        Sus. + E5{1}                  343      21      63      23 1.00 1.00            23a  OCC     821  22211  
        Sus. + E6{1}                  147      21      38      23 1.00 1.00            23a  OCC     551  22211  
        Sus. + E7{1}                  309      21      74      23 1.00 1.00            23a  OCC     885  22211  
        Sus. + E8{1}                  125      21      45      23 1.00 1.00            23a  OCC     587  22211  
 
 N02 N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      19      21 1.33 1.11 1.00 1.00  23a SUST     215  16700  
        TR:Amb to T1{1}               317     159       0       0 1.78 1.48 1.00 1.00 (17) DISP    2111  25050  
        Amb to T1{1}                  317     159       0       0 1.78 1.48 1.00 1.00 (17) DISP    2111  25050  
        Sus. + E1{1}                  343      63      21      23 1.33 1.11            23a  OCC     983  22211  
        Sus. + E2{1}                  147      38      21      23 1.33 1.11            23a  OCC     654  22211  
        Sus. + E3{1}                  309      74      21      23 1.33 1.11            23a  OCC    1074  22211  
        Sus. + E4{1}                  125      45      21      23 1.33 1.11            23a  OCC     704  22211  
        Sus. + E5{1}                  343      63      21      23 1.33 1.11            23a  OCC     983  22211  
        Sus. + E6{1}                  147      38      21      23 1.33 1.11            23a  OCC     654  22211  
        Sus. + E7{1}                  309      74      21      23 1.33 1.11            23a  OCC    1074  22211  
        Sus. + E8{1}                  125      45      21      23 1.33 1.11            23a  OCC     704  22211  
 
 N02 F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      43       5 1.33 1.11 1.00 1.00  23a SUST     348  16700  
        TR:Amb to T1{1}               361     176       0       0 1.78 1.48 1.00 1.00 (17) DISP    2340  25050  
        Amb to T1{1}                  361     176       0       0 1.78 1.48 1.00 1.00 (17) DISP    2340  25050  
        Sus. + E1{1}                  459     106      48       5 1.33 1.11            23a  OCC    1589  22211  
        Sus. + E2{1}                  185      53      48       5 1.33 1.11            23a  OCC     943  22211  
        Sus. + E3{1}                  392     105      48       5 1.33 1.11            23a  OCC    1545  22211  
        Sus. + E4{1}                  137      49      48       5 1.33 1.11            23a  OCC     886  22211  
        Sus. + E5{1}                  459     106      48       5 1.33 1.11            23a  OCC    1589  22211  
        Sus. + E6{1}                  185      53      48       5 1.33 1.11            23a  OCC     943  22211  
        Sus. + E7{1}                  392     105      48       5 1.33 1.11            23a  OCC    1545  22211  
        Sus. + E8{1}                  137      49      48       5 1.33 1.11            23a  OCC     886  22211  
 
 N02 F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      43       0       5 1.00 1.00 1.00 1.00  23a SUST     314  16700  
        TR:Amb to T1{1}               361       0     176       0 1.00 1.00 1.00 1.00 (17) DISP    1388  25050  
        Amb to T1{1}                  361       0     176       0 1.00 1.00 1.00 1.00 (17) DISP    1388  25050  
        Sus. + E1{1}                  459      48     106       5 1.00 1.00            23a  OCC    1299  22211  
        Sus. + E2{1}                  185      48      53       5 1.00 1.00            23a  OCC     783  22211  
        Sus. + E3{1}                  392      48     105       5 1.00 1.00            23a  OCC    1258  22211  
        Sus. + E4{1}                  137      48      49       5 1.00 1.00            23a  OCC     734  22211  
        Sus. + E5{1}                  459      48     106       5 1.00 1.00            23a  OCC    1299  22211  
        Sus. + E6{1}                  185      48      53       5 1.00 1.00            23a  OCC     783  22211  
        Sus. + E7{1}                  392      48     105       5 1.00 1.00            23a  OCC    1258  22211  
        Sus. + E8{1}                  137      48      49       5 1.00 1.00            23a  OCC     734  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 N03    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      73       0       5 1.00 1.00 1.00 1.00  23a SUST     530  16700  
        TR:Amb to T1{1}               361       0     126       0 1.00 1.00 1.00 1.00 (17) DISP    1037  25050  
        Amb to T1{1}                  361       0     126       0 1.00 1.00 1.00 1.00 (17) DISP    1037  25050  
        Sus. + E1{1}                  459      82      90       5 1.00 1.00            23a  OCC    1399  22211  
        Sus. + E2{1}                  183      82      39       5 1.00 1.00            23a  OCC     907  22211  
        Sus. + E3{1}                  394      82      78       5 1.00 1.00            23a  OCC    1286  22211  
        Sus. + E4{1}                  137      82      26       5 1.00 1.00            23a  OCC     794  22211  
        Sus. + E5{1}                  459      82      90       5 1.00 1.00            23a  OCC    1399  22211  
        Sus. + E6{1}                  183      82      39       5 1.00 1.00            23a  OCC     907  22211  
        Sus. + E7{1}                  394      82      78       5 1.00 1.00            23a  OCC    1286  22211  
        Sus. + E8{1}                  137      82      26       5 1.00 1.00            23a  OCC     794  22211  
 
 N05    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      50       0       5 1.00 1.00 1.00 1.00  23a SUST     891  16700  
        TR:Amb to T1{1}               361       0       1       0 1.00 1.00 1.00 1.00 (17) DISP     169  25050  
        Amb to T1{1}                  361       0       1       0 1.00 1.00 1.00 1.00 (17) DISP     169  25050  
        Sus. + E1{1}                  459      56      24       5 1.00 1.00            23a  OCC    1282  22211  
        Sus. + E2{1}                  150      56       6       5 1.00 1.00            23a  OCC    1022  22211  
        Sus. + E3{1}                  427      56      11       5 1.00 1.00            23a  OCC    1184  22211  
        Sus. + E4{1}                  137      56       7       5 1.00 1.00            23a  OCC    1019  22211  
        Sus. + E5{1}                  459      56      24       5 1.00 1.00            23a  OCC    1282  22211  
        Sus. + E6{1}                  150      56       6       5 1.00 1.00            23a  OCC    1022  22211  
        Sus. + E7{1}                  427      56      11       5 1.00 1.00            23a  OCC    1184  22211  
        Sus. + E8{1}                  137      56       7       5 1.00 1.00            23a  OCC    1019  22211  
 
 N06    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      29       0       5 1.00 1.00 1.00 1.00  23a SUST     735  16700  
        TR:Amb to T1{1}               362       0      23       0 1.00 1.00 1.00 1.00 (17) DISP     324  25050  
        Amb to T1{1}                  362       0      23       0 1.00 1.00 1.00 1.00 (17) DISP     324  25050  
        Sus. + E1{1}                  459      32       8       5 1.00 1.00            23a  OCC    1010  22211  
        Sus. + E2{1}                  150      32       0       5 1.00 1.00            23a  OCC     830  22211  
        Sus. + E3{1}                  428      32       1       5 1.00 1.00            23a  OCC     961  22211  
        Sus. + E4{1}                  137      32       8       5 1.00 1.00            23a  OCC     860  22211  
        Sus. + E5{1}                  459      32       8       5 1.00 1.00            23a  OCC    1010  22211  
        Sus. + E6{1}                  150      32       0       5 1.00 1.00            23a  OCC     830  22211  
        Sus. + E7{1}                  428      32       1       5 1.00 1.00            23a  OCC     961  22211  
        Sus. + E8{1}                  137      32       8       5 1.00 1.00            23a  OCC     860  22211  
 
 N07    Max P{1}                                                                      (3a) HOOP    1158  16700  
        GR + Max P{1}                 312       4       0       5 1.00 1.00 1.00 1.00  23a SUST     598  16700  
        TR:Amb to T1{1}               361       0      47       0 1.00 1.00 1.00 1.00 (17) DISP    2192  25050  
        Amb to T1{1}                  361       0      47       0 1.00 1.00 1.00 1.00 (17) DISP    2192  25050  
        Sus. + E1{1}                  459       4      10       5 1.00 1.00            23a  OCC    1584  22211  
        Sus. + E2{1}                  149       4       7       5 1.00 1.00            23a  OCC    1045  22211  
        Sus. + E3{1}                  428       4      13       5 1.00 1.00            23a  OCC    1659  22211  
        Sus. + E4{1}                  137       4       9       5 1.00 1.00            23a  OCC    1117  22211  
        Sus. + E5{1}                  459       4      10       5 1.00 1.00            23a  OCC    1584  22211  
        Sus. + E6{1}                  149       4       7       5 1.00 1.00            23a  OCC    1045  22211  
        Sus. + E7{1}                  428       4      13       5 1.00 1.00            23a  OCC    1659  22211  
        Sus. + E8{1}                  137       4       9       5 1.00 1.00            23a  OCC    1117  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 N08    Max P{1}                                                                      (3a) HOOP    1158  16700  
        GR + Max P{1}                 312      28       0       5 1.00 1.00 1.00 1.00  23a SUST    1534  16700  
        TR:Amb to T1{1}               361       0      79       0 1.00 1.00 1.00 1.00 (17) DISP    3365  25050  
        Amb to T1{1}                  361       0      79       0 1.00 1.00 1.00 1.00 (17) DISP    3365  25050  
        Sus. + E1{1}                  459      32      33       5 1.00 1.00            23a  OCC    3431  22211  
        Sus. + E2{1}                  149      32      15       5 1.00 1.00            23a  OCC    2321  22211  
        Sus. + E3{1}                  428      32      29       5 1.00 1.00            23a  OCC    3255  22211  
        Sus. + E4{1}                  137      32      10       5 1.00 1.00            23a  OCC    2131  22211  
        Sus. + E5{1}                  459      32      33       5 1.00 1.00            23a  OCC    3431  22211  
        Sus. + E6{1}                  149      32      15       5 1.00 1.00            23a  OCC    2321  22211  
        Sus. + E7{1}                  428      32      29       5 1.00 1.00            23a  OCC    3255  22211  
        Sus. + E8{1}                  137      32      10       5 1.00 1.00            23a  OCC    2131  22211  
 
 *** Segment N  end   ***
 
 *** Segment O  begin ***
 
 N00    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0       0      44 1.11 1.23 1.00 1.00  23a SUST     317  16700  
        TR:Amb to T1{1}               266      63       0       0 1.48 1.64 1.64 1.00 (17) DISP     840  25050  
        Amb to T1{1}                  266      63       0       0 1.48 1.64 1.64 1.00 (17) DISP     840  25050  
        Sus. + E1{1}                  350     227       0      49 1.11 1.23            23a  OCC    2300  22211  
        Sus. + E2{1}                  182      14       0      49 1.11 1.23            23a  OCC     519  22211  
        Sus. + E3{1}                  350      62       0      49 1.11 1.23            23a  OCC     977  22211  
        Sus. + E4{1}                  182     130       0      49 1.11 1.23            23a  OCC    1441  22211  
        Sus. + E5{1}                  350     227       0      49 1.11 1.23            23a  OCC    2300  22211  
        Sus. + E6{1}                  182      14       0      49 1.11 1.23            23a  OCC     519  22211  
        Sus. + E7{1}                  350      62       0      49 1.11 1.23            23a  OCC     977  22211  
        Sus. + E8{1}                  182     130       0      49 1.11 1.23            23a  OCC    1441  22211  
 
 O04  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     146       0      44 1.00 1.00 1.00 1.00  23a SUST    1106  16700  
        TR:Amb to T1{1}               266       0       1       0 1.00 1.00 1.00 1.00 (17) DISP     127  25050  
        Amb to T1{1}                  266       0       1       0 1.00 1.00 1.00 1.00 (17) DISP     127  25050  
        Sus. + E1{1}                  340     164     191      49 1.00 1.00            23a  OCC    2655  22211  
        Sus. + E2{1}                  191     164     110      49 1.00 1.00            23a  OCC    2001  22211  
        Sus. + E3{1}                  340     164     134      49 1.00 1.00            23a  OCC    2245  22211  
        Sus. + E4{1}                  191     164     182      49 1.00 1.00            23a  OCC    2516  22211  
        Sus. + E5{1}                  340     164     191      49 1.00 1.00            23a  OCC    2655  22211  
        Sus. + E6{1}                  191     164     110      49 1.00 1.00            23a  OCC    2001  22211  
        Sus. + E7{1}                  340     164     134      49 1.00 1.00            23a  OCC    2245  22211  
        Sus. + E8{1}                  191     164     182      49 1.00 1.00            23a  OCC    2516  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 O04  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     146       0      44 1.00 1.00 1.00 1.00  23a SUST    1106  16700  
        TR:Amb to T1{1}                46       0       1       0 1.00 1.00 1.00 1.00 (17) DISP      28  25050  
        Amb to T1{1}                   46       0       1       0 1.00 1.00 1.00 1.00 (17) DISP      28  25050  
        Sus. + E1{1}                  121     164     191      49 1.00 1.00            23a  OCC    2552  22211  
        Sus. + E2{1}                   28     164     110      49 1.00 1.00            23a  OCC    1925  22211  
        Sus. + E3{1}                  121     164     134      49 1.00 1.00            23a  OCC    2143  22211  
        Sus. + E4{1}                   28     164     182      49 1.00 1.00            23a  OCC    2440  22211  
        Sus. + E5{1}                  121     164     191      49 1.00 1.00            23a  OCC    2552  22211  
        Sus. + E6{1}                   28     164     110      49 1.00 1.00            23a  OCC    1925  22211  
        Sus. + E7{1}                  121     164     134      49 1.00 1.00            23a  OCC    2143  22211  
        Sus. + E8{1}                   28     164     182      49 1.00 1.00            23a  OCC    2440  22211  
 
 P00  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0     107      44 1.11 1.23 1.00 1.00  23a SUST    1006  16700  
        TR:Amb to T1{1}                46     127       0       0 1.48 1.64 1.64 1.00 (17) DISP    1344  25050  
        Amb to T1{1}                   46     127       0       0 1.48 1.64 1.64 1.00 (17) DISP    1344  25050  
        Sus. + E1{1}                  119     387     120      49 1.11 1.23            23a  OCC    4167  22211  
        Sus. + E2{1}                   26      29     120      49 1.11 1.23            23a  OCC    1277  22211  
        Sus. + E3{1}                  119     294     120      49 1.11 1.23            23a  OCC    3423  22211  
        Sus. + E4{1}                   26     129     120      49 1.11 1.23            23a  OCC    2059  22211  
        Sus. + E5{1}                  119     387     120      49 1.11 1.23            23a  OCC    4167  22211  
        Sus. + E6{1}                   26      29     120      49 1.11 1.23            23a  OCC    1277  22211  
        Sus. + E7{1}                  119     294     120      49 1.11 1.23            23a  OCC    3423  22211  
        Sus. + E8{1}                   26     129     120      49 1.11 1.23            23a  OCC    2059  22211  
 
 P00  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0     107      44 1.11 1.23 1.00 1.00  23a SUST    1000  16700  
        TR:Amb to T1{1}                 7      17       0       0 1.48 1.64 1.64 1.00 (17) DISP     175  25050  
        Amb to T1{1}                    7      17       0       0 1.48 1.64 1.64 1.00 (17) DISP     175  25050  
        Sus. + E1{1}                    1      34     120      49 1.11 1.23            23a  OCC    1299  22211  
        Sus. + E2{1}                    1       8     120      49 1.11 1.23            23a  OCC    1138  22211  
        Sus. + E3{1}                   92     132     120      49 1.11 1.23            23a  OCC    2109  22211  
        Sus. + E4{1}                   15       1     120      49 1.11 1.23            23a  OCC    1126  22211  
        Sus. + E5{1}                    1      34     120      49 1.11 1.23            23a  OCC    1299  22211  
        Sus. + E6{1}                    1       8     120      49 1.11 1.23            23a  OCC    1138  22211  
        Sus. + E7{1}                   92     132     120      49 1.11 1.23            23a  OCC    2109  22211  
        Sus. + E8{1}                   15       1     120      49 1.11 1.23            23a  OCC    1126  22211  
 
 O02 N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      16       0      44 1.00 1.00 1.00 1.00  23a SUST     338  16700  
        TR:Amb to T1{1}                 7       0       3       0 1.00 1.00 1.00 1.00 (17) DISP      21  25050  
        Amb to T1{1}                    7       0       3       0 1.00 1.00 1.00 1.00 (17) DISP      21  25050  
        Sus. + E1{1}                    2      18       4      49 1.00 1.00            23a  OCC     387  22211  
        Sus. + E2{1}                    2      18       0      49 1.00 1.00            23a  OCC     378  22211  
        Sus. + E3{1}                   95      18     102      49 1.00 1.00            23a  OCC    1121  22211  
        Sus. + E4{1}                   12      18       9      49 1.00 1.00            23a  OCC     419  22211  
        Sus. + E5{1}                    2      18       4      49 1.00 1.00            23a  OCC     387  22211  
        Sus. + E6{1}                    2      18       0      49 1.00 1.00            23a  OCC     378  22211  
        Sus. + E7{1}                   95      18     102      49 1.00 1.00            23a  OCC    1121  22211  
        Sus. + E8{1}                   12      18       9      49 1.00 1.00            23a  OCC     419  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 O02 N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      16      44 1.33 1.11 1.00 1.00  23a SUST     342  16700  
        TR:Amb to T1{1}                 7       3       0       0 1.78 1.48 1.00 1.00 (17) DISP      34  25050  
        Amb to T1{1}                    7       3       0       0 1.78 1.48 1.00 1.00 (17) DISP      34  25050  
        Sus. + E1{1}                    2       4      18      49 1.33 1.11            23a  OCC     399  22211  
        Sus. + E2{1}                    2       0      18      49 1.33 1.11            23a  OCC     384  22211  
        Sus. + E3{1}                   95     102      18      49 1.33 1.11            23a  OCC    1371  22211  
        Sus. + E4{1}                   12       9      18      49 1.33 1.11            23a  OCC     444  22211  
        Sus. + E5{1}                    2       4      18      49 1.33 1.11            23a  OCC     399  22211  
        Sus. + E6{1}                    2       0      18      49 1.33 1.11            23a  OCC     384  22211  
        Sus. + E7{1}                   95     102      18      49 1.33 1.11            23a  OCC    1371  22211  
        Sus. + E8{1}                   12       9      18      49 1.33 1.11            23a  OCC     444  22211  
 
 O02 F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      28       0 1.33 1.11 1.00 1.00  23a SUST     225  16700  
        TR:Amb to T1{1}                12       4       0       0 1.78 1.48 1.00 1.00 (17) DISP      58  25050  
        Amb to T1{1}                   12       4       0       0 1.78 1.48 1.00 1.00 (17) DISP      58  25050  
        Sus. + E1{1}                   16       1      31       0 1.33 1.11            23a  OCC     262  22211  
        Sus. + E2{1}                    8       1      31       0 1.33 1.11            23a  OCC     258  22211  
        Sus. + E3{1}                   16      60      31       0 1.33 1.11            23a  OCC     810  22211  
        Sus. + E4{1}                    8       7      31       0 1.33 1.11            23a  OCC     305  22211  
        Sus. + E5{1}                   16       1      31       0 1.33 1.11            23a  OCC     262  22211  
        Sus. + E6{1}                    8       1      31       0 1.33 1.11            23a  OCC     258  22211  
        Sus. + E7{1}                   16      60      31       0 1.33 1.11            23a  OCC     810  22211  
        Sus. + E8{1}                    8       7      31       0 1.33 1.11            23a  OCC     305  22211  
 
 O02 F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      28       0       0 1.00 1.00 1.00 1.00  23a SUST     203  16700  
        TR:Amb to T1{1}                12       0       4       0 1.00 1.00 1.00 1.00 (17) DISP      35  25050  
        Amb to T1{1}                   12       0       4       0 1.00 1.00 1.00 1.00 (17) DISP      35  25050  
        Sus. + E1{1}                   16      31       1       0 1.00 1.00            23a  OCC     236  22211  
        Sus. + E2{1}                    8      31       1       0 1.00 1.00            23a  OCC     232  22211  
        Sus. + E3{1}                   16      31      60       0 1.00 1.00            23a  OCC     643  22211  
        Sus. + E4{1}                    8      31       7       0 1.00 1.00            23a  OCC     265  22211  
        Sus. + E5{1}                   16      31       1       0 1.00 1.00            23a  OCC     236  22211  
        Sus. + E6{1}                    8      31       1       0 1.00 1.00            23a  OCC     232  22211  
        Sus. + E7{1}                   16      31      60       0 1.00 1.00            23a  OCC     643  22211  
        Sus. + E8{1}                    8      31       7       0 1.00 1.00            23a  OCC     265  22211  
 
 O05  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       6       0       0 1.00 1.00 1.00 1.00  23a SUST      40  16700  
        TR:Amb to T1{1}                12       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       5  25050  
        Amb to T1{1}                   12       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       5  25050  
        Sus. + E1{1}                   14       6       1       0 1.00 1.00            23a  OCC      55  22211  
        Sus. + E2{1}                    9       6       1       0 1.00 1.00            23a  OCC      53  22211  
        Sus. + E3{1}                   14       6       1       0 1.00 1.00            23a  OCC      55  22211  
        Sus. + E4{1}                    9       6       1       0 1.00 1.00            23a  OCC      53  22211  
        Sus. + E5{1}                   14       6       1       0 1.00 1.00            23a  OCC      55  22211  
        Sus. + E6{1}                    9       6       1       0 1.00 1.00            23a  OCC      53  22211  
        Sus. + E7{1}                   14       6       1       0 1.00 1.00            23a  OCC      55  22211  
        Sus. + E8{1}                    9       6       1       0 1.00 1.00            23a  OCC      53  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 O05  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       6       0       0 1.00 1.00 1.00 1.00  23a SUST      40  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E2{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E3{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E4{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E5{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E6{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E7{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E8{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
 
 O03    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0       0       0 1.00 1.00 1.00 1.00  23a SUST       0  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E2{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E3{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E4{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E5{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E6{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E7{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E8{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
 
 *** Segment O  end   ***
 
 *** Segment P  begin ***
 
 P00    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0     151     151 1.11 1.23 1.00 1.00  23a SUST    1728  16700  
        TR:Amb to T1{1}               133     144       0       0 1.48 1.64 1.64 1.00 (17) DISP    1577  25050  
        Amb to T1{1}                  133     144       0       0 1.48 1.64 1.64 1.00 (17) DISP    1577  25050  
        Sus. + E1{1}                  194     421     169     169 1.11 1.23            23a  OCC    5202  22211  
        Sus. + E2{1}                   79      20     169     169 1.11 1.23            23a  OCC    2023  22211  
        Sus. + E3{1}                   69     426     169     169 1.11 1.23            23a  OCC    5184  22211  
        Sus. + E4{1}                   69     130     169     169 1.11 1.23            23a  OCC    2823  22211  
        Sus. + E5{1}                  194     421     169     169 1.11 1.23            23a  OCC    5202  22211  
        Sus. + E6{1}                   79      20     169     169 1.11 1.23            23a  OCC    2023  22211  
        Sus. + E7{1}                   69     426     169     169 1.11 1.23            23a  OCC    5184  22211  
        Sus. + E8{1}                   69     130     169     169 1.11 1.23            23a  OCC    2823  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 P01    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     106       0     151 1.00 1.00 1.00 1.00  23a SUST    1335  16700  
        TR:Amb to T1{1}               133       0      94       0 1.00 1.00 1.00 1.00 (17) DISP     711  25050  
        Amb to T1{1}                  133       0      94       0 1.00 1.00 1.00 1.00 (17) DISP     711  25050  
        Sus. + E1{1}                  191     118     280     169 1.00 1.00            23a  OCC    3453  22211  
        Sus. + E2{1}                   76     118      21     169 1.00 1.00            23a  OCC    1583  22211  
        Sus. + E3{1}                   72     118     285     169 1.00 1.00            23a  OCC    3435  22211  
        Sus. + E4{1}                   72     118      89     169 1.00 1.00            23a  OCC    2031  22211  
        Sus. + E5{1}                  191     118     280     169 1.00 1.00            23a  OCC    3453  22211  
        Sus. + E6{1}                   76     118      21     169 1.00 1.00            23a  OCC    1583  22211  
        Sus. + E7{1}                   72     118     285     169 1.00 1.00            23a  OCC    3435  22211  
        Sus. + E8{1}                   72     118      89     169 1.00 1.00            23a  OCC    2031  22211  
 
 P02    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     196       0     151 1.00 1.00 1.00 1.00  23a SUST    1790  16700  
        TR:Amb to T1{1}               133       0      70       0 1.00 1.00 1.00 1.00 (17) DISP     549  25050  
        Amb to T1{1}                  133       0      70       0 1.00 1.00 1.00 1.00 (17) DISP     549  25050  
        Sus. + E1{1}                  179     219     219     169 1.00 1.00            23a  OCC    3474  22211  
        Sus. + E2{1}                   64     219      35     169 1.00 1.00            23a  OCC    2147  22211  
        Sus. + E3{1}                   84     219     224     169 1.00 1.00            23a  OCC    3467  22211  
        Sus. + E4{1}                   84     219      75     169 1.00 1.00            23a  OCC    2412  22211  
        Sus. + E5{1}                  179     219     219     169 1.00 1.00            23a  OCC    3474  22211  
        Sus. + E6{1}                   64     219      35     169 1.00 1.00            23a  OCC    2147  22211  
        Sus. + E7{1}                   84     219     224     169 1.00 1.00            23a  OCC    3467  22211  
        Sus. + E8{1}                   84     219      75     169 1.00 1.00            23a  OCC    2412  22211  
 
 P03    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     291       0     151 1.00 1.00 1.00 1.00  23a SUST    2370  16700  
        TR:Amb to T1{1}               133       0      36       0 1.00 1.00 1.00 1.00 (17) DISP     307  25050  
        Amb to T1{1}                  133       0      36       0 1.00 1.00 1.00 1.00 (17) DISP     307  25050  
        Sus. + E1{1}                  177     325     136     169 1.00 1.00            23a  OCC    3478  22211  
        Sus. + E2{1}                   62     325      48     169 1.00 1.00            23a  OCC    2847  22211  
        Sus. + E3{1}                   86     325     141     169 1.00 1.00            23a  OCC    3472  22211  
        Sus. + E4{1}                   86     325      61     169 1.00 1.00            23a  OCC    2936  22211  
        Sus. + E5{1}                  177     325     136     169 1.00 1.00            23a  OCC    3478  22211  
        Sus. + E6{1}                   62     325      48     169 1.00 1.00            23a  OCC    2847  22211  
        Sus. + E7{1}                   86     325     141     169 1.00 1.00            23a  OCC    3472  22211  
        Sus. + E8{1}                   86     325      61     169 1.00 1.00            23a  OCC    2936  22211  
 
 P05    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     318       0     151 1.00 1.00 1.00 1.00  23a SUST    2545  16700  
        TR:Amb to T1{1}               133       0      19       0 1.00 1.00 1.00 1.00 (17) DISP     194  25050  
        Amb to T1{1}                  133       0      19       0 1.00 1.00 1.00 1.00 (17) DISP     194  25050  
        Sus. + E1{1}                  151     355      27     169 1.00 1.00            23a  OCC    2972  22211  
        Sus. + E2{1}                   36     355      48     169 1.00 1.00            23a  OCC    3022  22211  
        Sus. + E3{1}                  112     355      32     169 1.00 1.00            23a  OCC    2976  22211  
        Sus. + E4{1}                  112     355      62     169 1.00 1.00            23a  OCC    3135  22211  
        Sus. + E5{1}                  151     355      27     169 1.00 1.00            23a  OCC    2972  22211  
        Sus. + E6{1}                   36     355      48     169 1.00 1.00            23a  OCC    3022  22211  
        Sus. + E7{1}                  112     355      32     169 1.00 1.00            23a  OCC    2976  22211  
        Sus. + E8{1}                  112     355      62     169 1.00 1.00            23a  OCC    3135  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 P06    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     208       0     151 1.00 1.00 1.00 1.00  23a SUST    1859  16700  
        TR:Amb to T1{1}               133       0      78       0 1.00 1.00 1.00 1.00 (17) DISP     605  25050  
        Amb to T1{1}                  133       0      78       0 1.00 1.00 1.00 1.00 (17) DISP     605  25050  
        Sus. + E1{1}                  148     233      66     169 1.00 1.00            23a  OCC    2453  22211  
        Sus. + E2{1}                   33     233      23     169 1.00 1.00            23a  OCC    2150  22211  
        Sus. + E3{1}                  115     233      61     169 1.00 1.00            23a  OCC    2404  22211  
        Sus. + E4{1}                  115     233      87     169 1.00 1.00            23a  OCC    2577  22211  
        Sus. + E5{1}                  148     233      66     169 1.00 1.00            23a  OCC    2453  22211  
        Sus. + E6{1}                   33     233      23     169 1.00 1.00            23a  OCC    2150  22211  
        Sus. + E7{1}                  115     233      61     169 1.00 1.00            23a  OCC    2404  22211  
        Sus. + E8{1}                  115     233      87     169 1.00 1.00            23a  OCC    2577  22211  
 
 P07    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     135       0     151 1.00 1.00 1.00 1.00  23a SUST    1468  16700  
        TR:Amb to T1{1}               133       0     102       0 1.00 1.00 1.00 1.00 (17) DISP     767  25050  
        Amb to T1{1}                  133       0     102       0 1.00 1.00 1.00 1.00 (17) DISP     767  25050  
        Sus. + E1{1}                  135     151      97     169 1.00 1.00            23a  OCC    2256  22211  
        Sus. + E2{1}                   21     151       8     169 1.00 1.00            23a  OCC    1659  22211  
        Sus. + E3{1}                  127     151      92     169 1.00 1.00            23a  OCC    2216  22211  
        Sus. + E4{1}                  127     151     102     169 1.00 1.00            23a  OCC    2283  22211  
        Sus. + E5{1}                  135     151      97     169 1.00 1.00            23a  OCC    2256  22211  
        Sus. + E6{1}                   21     151       8     169 1.00 1.00            23a  OCC    1659  22211  
        Sus. + E7{1}                  127     151      92     169 1.00 1.00            23a  OCC    2216  22211  
        Sus. + E8{1}                  127     151     102     169 1.00 1.00            23a  OCC    2283  22211  
 
 P08 N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      57       0     151 1.00 1.00 1.00 1.00  23a SUST    1168  16700  
        TR:Amb to T1{1}               133       0     120       0 1.00 1.00 1.00 1.00 (17) DISP     898  25050  
        Amb to T1{1}                  133       0     120       0 1.00 1.00 1.00 1.00 (17) DISP     898  25050  
        Sus. + E1{1}                  134      63     119     169 1.00 1.00            23a  OCC    2103  22211  
        Sus. + E2{1}                   20      63       8     169 1.00 1.00            23a  OCC    1322  22211  
        Sus. + E3{1}                  128      63     114     169 1.00 1.00            23a  OCC    2063  22211  
        Sus. + E4{1}                  128      63     117     169 1.00 1.00            23a  OCC    2088  22211  
        Sus. + E5{1}                  134      63     119     169 1.00 1.00            23a  OCC    2103  22211  
        Sus. + E6{1}                   20      63       8     169 1.00 1.00            23a  OCC    1322  22211  
        Sus. + E7{1}                  128      63     114     169 1.00 1.00            23a  OCC    2063  22211  
        Sus. + E8{1}                  128      63     117     169 1.00 1.00            23a  OCC    2088  22211  
 
 P08 N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      57     151 1.33 1.11 1.00 1.00  23a SUST    1184  16700  
        TR:Amb to T1{1}               133     120       0       0 1.78 1.48 1.00 1.00 (17) DISP    1548  25050  
        Amb to T1{1}                  133     120       0       0 1.78 1.48 1.00 1.00 (17) DISP    1548  25050  
        Sus. + E1{1}                  134     119      63     169 1.33 1.11            23a  OCC    2404  22211  
        Sus. + E2{1}                   20       8      63     169 1.33 1.11            23a  OCC    1349  22211  
        Sus. + E3{1}                  128     114      63     169 1.33 1.11            23a  OCC    2352  22211  
        Sus. + E4{1}                  128     117      63     169 1.33 1.11            23a  OCC    2385  22211  
        Sus. + E5{1}                  134     119      63     169 1.33 1.11            23a  OCC    2404  22211  
        Sus. + E6{1}                   20       8      63     169 1.33 1.11            23a  OCC    1349  22211  
        Sus. + E7{1}                  128     114      63     169 1.33 1.11            23a  OCC    2352  22211  
        Sus. + E8{1}                  128     117      63     169 1.33 1.11            23a  OCC    2385  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 P08 F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      94       0 1.33 1.11 1.00 1.00  23a SUST     755  16700  
        TR:Amb to T1{1}                35      83       0       0 1.78 1.48 1.00 1.00 (17) DISP    1047  25050  
        Amb to T1{1}                   35      83       0       0 1.78 1.48 1.00 1.00 (17) DISP    1047  25050  
        Sus. + E1{1}                   39      84     105       0 1.33 1.11            23a  OCC    1586  22211  
        Sus. + E2{1}                   31      12     105       0 1.33 1.11            23a  OCC     916  22211  
        Sus. + E3{1}                   39      80     105       0 1.33 1.11            23a  OCC    1553  22211  
        Sus. + E4{1}                   31      80     105       0 1.33 1.11            23a  OCC    1549  22211  
        Sus. + E5{1}                   39      84     105       0 1.33 1.11            23a  OCC    1586  22211  
        Sus. + E6{1}                   31      12     105       0 1.33 1.11            23a  OCC     916  22211  
        Sus. + E7{1}                   39      80     105       0 1.33 1.11            23a  OCC    1553  22211  
        Sus. + E8{1}                   31      80     105       0 1.33 1.11            23a  OCC    1549  22211  
 
 P08 F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      94       0       0 1.00 1.00 1.00 1.00  23a SUST     680  16700  
        TR:Amb to T1{1}                35       0      83       0 1.00 1.00 1.00 1.00 (17) DISP     596  25050  
        Amb to T1{1}                   35       0      83       0 1.00 1.00 1.00 1.00 (17) DISP     596  25050  
        Sus. + E1{1}                   39     105      84       0 1.00 1.00            23a  OCC    1309  22211  
        Sus. + E2{1}                   31     105      12       0 1.00 1.00            23a  OCC     813  22211  
        Sus. + E3{1}                   39     105      80       0 1.00 1.00            23a  OCC    1285  22211  
        Sus. + E4{1}                   31     105      80       0 1.00 1.00            23a  OCC    1281  22211  
        Sus. + E5{1}                   39     105      84       0 1.00 1.00            23a  OCC    1309  22211  
        Sus. + E6{1}                   31     105      12       0 1.00 1.00            23a  OCC     813  22211  
        Sus. + E7{1}                   39     105      80       0 1.00 1.00            23a  OCC    1285  22211  
        Sus. + E8{1}                   31     105      80       0 1.00 1.00            23a  OCC    1281  22211  
 
 P10  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       5       0       0 1.00 1.00 1.00 1.00  23a SUST      36  16700  
        TR:Amb to T1{1}                35       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      16  25050  
        Amb to T1{1}                   35       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      16  25050  
        Sus. + E1{1}                   37       6       1       0 1.00 1.00            23a  OCC      62  22211  
        Sus. + E2{1}                   32       6       1       0 1.00 1.00            23a  OCC      59  22211  
        Sus. + E3{1}                   37       6       1       0 1.00 1.00            23a  OCC      62  22211  
        Sus. + E4{1}                   32       6       1       0 1.00 1.00            23a  OCC      59  22211  
        Sus. + E5{1}                   37       6       1       0 1.00 1.00            23a  OCC      62  22211  
        Sus. + E6{1}                   32       6       1       0 1.00 1.00            23a  OCC      59  22211  
        Sus. + E7{1}                   37       6       1       0 1.00 1.00            23a  OCC      62  22211  
        Sus. + E8{1}                   32       6       1       0 1.00 1.00            23a  OCC      59  22211  
 
 P10  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       5       0       0 1.00 1.00 1.00 1.00  23a SUST      36  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E2{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E3{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E4{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E5{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E6{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E7{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E8{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 P09    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0       0       0 1.00 1.00 1.00 1.00  23a SUST       0  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E2{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E3{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E4{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E5{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E6{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E7{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E8{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
 
 *** Segment P  end   ***
 
 *** Segment Q  begin ***
 
 Q00    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1132      57      27      30 1.00 1.00 1.00 1.00  23a SUST    1012  16700  
        TR:Amb to T1{1}                17     110      41      70 1.00 1.00 1.00 1.00 (17) DISP     958  25050  
        Amb to T1{1}                   17     110      41      70 1.00 1.00 1.00 1.00 (17) DISP     958  25050  
        Sus. + E1{1}                   37     239      48      67 1.00 1.00            23a  OCC    2377  22211  
        Sus. + E2{1}                   36     207      93     137 1.00 1.00            23a  OCC    2443  22211  
        Sus. + E3{1}                   31     199      72      85 1.00 1.00            23a  OCC    2175  22211  
        Sus. + E4{1}                   39     223      65      40 1.00 1.00            23a  OCC    2264  22211  
        Sus. + E5{1}                   39     223      53      69 1.00 1.00            23a  OCC    2274  22211  
        Sus. + E6{1}                   34     221      87     131 1.00 1.00            23a  OCC    2484  22211  
        Sus. + E7{1}                   33     183      77      81 1.00 1.00            23a  OCC    2074  22211  
        Sus. + E8{1}                   37     239      60      35 1.00 1.00            23a  OCC    2368  22211  
 
 Q01 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1132      30      28      30 1.00 1.00 1.00 1.00  23a SUST     856  16700  
        TR:Amb to T1{1}                17     100      35      70 1.00 1.00 1.00 1.00 (17) DISP     891  25050  
        Amb to T1{1}                   17     100      35      70 1.00 1.00 1.00 1.00 (17) DISP     891  25050  
        Sus. + E1{1}                   37     205      52      67 1.00 1.00            23a  OCC    2179  22211  
        Sus. + E2{1}                   36     178      86     137 1.00 1.00            23a  OCC    2261  22211  
        Sus. + E3{1}                   31     167      68      85 1.00 1.00            23a  OCC    1975  22211  
        Sus. + E4{1}                   39     196      67      40 1.00 1.00            23a  OCC    2107  22211  
        Sus. + E5{1}                   38     196      57      69 1.00 1.00            23a  OCC    2126  22211  
        Sus. + E6{1}                   34     186      80     131 1.00 1.00            23a  OCC    2265  22211  
        Sus. + E7{1}                   32     158      73      81 1.00 1.00            23a  OCC    1919  22211  
        Sus. + E8{1}                   37     205      62      35 1.00 1.00            23a  OCC    2159  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q01 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1132      30      28      30 1.33 1.11 1.00 1.00  23a SUST     925  16700  
        TR:Amb to T1{1}                17     100      35      70 1.78 1.48 1.00 1.00 (17) DISP    1384  25050  
        Amb to T1{1}                   17     100      35      70 1.78 1.48 1.00 1.00 (17) DISP    1384  25050  
        Sus. + E1{1}                   37     205      52      67 1.33 1.11            23a  OCC    2661  22211  
        Sus. + E2{1}                   36     178      86     137 1.33 1.11            23a  OCC    2632  22211  
        Sus. + E3{1}                   31     167      68      85 1.33 1.11            23a  OCC    2352  22211  
        Sus. + E4{1}                   39     196      67      40 1.33 1.11            23a  OCC    2570  22211  
        Sus. + E5{1}                   38     196      57      69 1.33 1.11            23a  OCC    2584  22211  
        Sus. + E6{1}                   34     186      80     131 1.33 1.11            23a  OCC    2661  22211  
        Sus. + E7{1}                   32     158      73      81 1.33 1.11            23a  OCC    2277  22211  
        Sus. + E8{1}                   37     205      62      35 1.33 1.11            23a  OCC    2645  22211  
 
 Q01 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1236      10      31      29 1.33 1.11 1.00 1.00  23a SUST     873  16700  
        TR:Amb to T1{1}                44      77      60      24 1.78 1.48 1.00 1.00 (17) DISP    1167  25050  
        Amb to T1{1}                   44      77      60      24 1.78 1.48 1.00 1.00 (17) DISP    1167  25050  
        Sus. + E1{1}                   27     161      65      57 1.33 1.11            23a  OCC    2381  22211  
        Sus. + E2{1}                    7     142     126      75 1.33 1.11            23a  OCC    2400  22211  
        Sus. + E3{1}                   22     127      78      61 1.33 1.11            23a  OCC    2094  22211  
        Sus. + E4{1}                    3     160      39      71 1.33 1.11            23a  OCC    2355  22211  
        Sus. + E5{1}                    2     163      66      63 1.33 1.11            23a  OCC    2393  22211  
        Sus. + E6{1}                   34     140     119      68 1.33 1.11            23a  OCC    2359  22211  
        Sus. + E7{1}                    7     129      75      67 1.33 1.11            23a  OCC    2108  22211  
        Sus. + E8{1}                   33     158      36      64 1.33 1.11            23a  OCC    2342  22211  
 
 Q01 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1236      10      31      29 1.00 1.00 1.00 1.00  23a SUST     843  16700  
        TR:Amb to T1{1}                44      77      60      24 1.00 1.00 1.00 1.00 (17) DISP     718  25050  
        Amb to T1{1}                   44      77      60      24 1.00 1.00 1.00 1.00 (17) DISP     718  25050  
        Sus. + E1{1}                   27     161      65      57 1.00 1.00            23a  OCC    1993  22211  
        Sus. + E2{1}                    7     142     126      75 1.00 1.00            23a  OCC    2071  22211  
        Sus. + E3{1}                   22     127      78      61 1.00 1.00            23a  OCC    1792  22211  
        Sus. + E4{1}                    3     160      39      71 1.00 1.00            23a  OCC    1973  22211  
        Sus. + E5{1}                    2     163      66      63 1.00 1.00            23a  OCC    2003  22211  
        Sus. + E6{1}                   34     140     119      68 1.00 1.00            23a  OCC    2031  22211  
        Sus. + E7{1}                    7     129      75      67 1.00 1.00            23a  OCC    1804  22211  
        Sus. + E8{1}                   33     158      36      64 1.00 1.00            23a  OCC    1961  22211  
 
 Q02 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1170      42      54      29 1.00 1.00 1.00 1.00  23a SUST    1067  16700  
        TR:Amb to T1{1}                44      24     111      24 1.00 1.00 1.00 1.00 (17) DISP     829  25050  
        Amb to T1{1}                   44      24     111      24 1.00 1.00 1.00 1.00 (17) DISP     829  25050  
        Sus. + E1{1}                   19      68      69      57 1.00 1.00            23a  OCC    1365  22211  
        Sus. + E2{1}                   15      81     121      75 1.00 1.00            23a  OCC    1725  22211  
        Sus. + E3{1}                   14      66     105      61 1.00 1.00            23a  OCC    1539  22211  
        Sus. + E4{1}                   11      80      66      71 1.00 1.00            23a  OCC    1485  22211  
        Sus. + E5{1}                    6      77      58      63 1.00 1.00            23a  OCC    1420  22211  
        Sus. + E6{1}                   26      71     135      68 1.00 1.00            23a  OCC    1759  22211  
        Sus. + E7{1}                    1      74      86      67 1.00 1.00            23a  OCC    1496  22211  
        Sus. + E8{1}                   25      71      85      64 1.00 1.00            23a  OCC    1473  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q02 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1170      54      42      29 1.33 1.11 1.00 1.00  23a SUST    1190  16700  
        TR:Amb to T1{1}                44     111      24      24 1.78 1.48 1.00 1.00 (17) DISP    1427  25050  
        Amb to T1{1}                   44     111      24      24 1.78 1.48 1.00 1.00 (17) DISP    1427  25050  
        Sus. + E1{1}                   19      69      68      57 1.33 1.11            23a  OCC    1517  22211  
        Sus. + E2{1}                   15     121      81      75 1.33 1.11            23a  OCC    1989  22211  
        Sus. + E3{1}                   14     105      66      61 1.33 1.11            23a  OCC    1772  22211  
        Sus. + E4{1}                   11      66      80      71 1.33 1.11            23a  OCC    1636  22211  
        Sus. + E5{1}                    6      58      77      63 1.33 1.11            23a  OCC    1564  22211  
        Sus. + E6{1}                   26     135      71      68 1.33 1.11            23a  OCC    2061  22211  
        Sus. + E7{1}                    1      86      74      67 1.33 1.11            23a  OCC    1679  22211  
        Sus. + E8{1}                   25      85      71      64 1.33 1.11            23a  OCC    1655  22211  
 
 Q02 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      40      26      45 1.33 1.11 1.00 1.00  23a SUST    1018  16700  
        TR:Amb to T1{1}                29     106      18      30 1.78 1.48 1.00 1.00 (17) DISP    1349  25050  
        Amb to T1{1}                   29     106      18      30 1.78 1.48 1.00 1.00 (17) DISP    1349  25050  
        Sus. + E1{1}                    4      48      45      80 1.33 1.11            23a  OCC    1323  22211  
        Sus. + E2{1}                   20     109      63      93 1.33 1.11            23a  OCC    1836  22211  
        Sus. + E3{1}                    9      89      51      75 1.33 1.11            23a  OCC    1587  22211  
        Sus. + E4{1}                    8      50      58      93 1.33 1.11            23a  OCC    1460  22211  
        Sus. + E5{1}                    1      46      51      89 1.33 1.11            23a  OCC    1398  22211  
        Sus. + E6{1}                   21     119      57      82 1.33 1.11            23a  OCC    1875  22211  
        Sus. + E7{1}                    6      74      57      85 1.33 1.11            23a  OCC    1523  22211  
        Sus. + E8{1}                   11      65      52      83 1.33 1.11            23a  OCC    1448  22211  
 
 Q02 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      40      26      45 1.00 1.00 1.00 1.00  23a SUST     931  16700  
        TR:Amb to T1{1}                29     106      18      30 1.00 1.00 1.00 1.00 (17) DISP     787  25050  
        Amb to T1{1}                   29     106      18      30 1.00 1.00 1.00 1.00 (17) DISP     787  25050  
        Sus. + E1{1}                    4      48      45      80 1.00 1.00            23a  OCC    1223  22211  
        Sus. + E2{1}                   20     109      63      93 1.00 1.00            23a  OCC    1605  22211  
        Sus. + E3{1}                    9      89      51      75 1.00 1.00            23a  OCC    1393  22211  
        Sus. + E4{1}                    8      50      58      93 1.00 1.00            23a  OCC    1353  22211  
        Sus. + E5{1}                    1      46      51      89 1.00 1.00            23a  OCC    1299  22211  
        Sus. + E6{1}                   21     119      57      82 1.00 1.00            23a  OCC    1612  22211  
        Sus. + E7{1}                    6      74      57      85 1.00 1.00            23a  OCC    1373  22211  
        Sus. + E8{1}                   11      65      52      83 1.00 1.00            23a  OCC    1317  22211  
 
 Q03 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      35       7      45 1.00 1.00 1.00 1.00  23a SUST     853  16700  
        TR:Amb to T1{1}                29      61      47      30 1.00 1.00 1.00 1.00 (17) DISP     592  25050  
        Amb to T1{1}                   29      61      47      30 1.00 1.00 1.00 1.00 (17) DISP     592  25050  
        Sus. + E1{1}                   11      88      62      80 1.00 1.00            23a  OCC    1461  22211  
        Sus. + E2{1}                   13      36      39      93 1.00 1.00            23a  OCC    1271  22211  
        Sus. + E3{1}                    2      42      32      75 1.00 1.00            23a  OCC    1139  22211  
        Sus. + E4{1}                   15      79      55      93 1.00 1.00            23a  OCC    1441  22211  
        Sus. + E5{1}                    8      75      62      89 1.00 1.00            23a  OCC    1442  22211  
        Sus. + E6{1}                   14      44      38      82 1.00 1.00            23a  OCC    1210  22211  
        Sus. + E7{1}                    2      55      33      85 1.00 1.00            23a  OCC    1221  22211  
        Sus. + E8{1}                   19      92      54      83 1.00 1.00            23a  OCC    1462  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q03 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127      35       7      45 1.33 1.11 1.00 1.00  23a SUST     930  16700  
        TR:Amb to T1{1}                29      61      47      30 1.78 1.48 1.00 1.00 (17) DISP     940  25050  
        Amb to T1{1}                   29      61      47      30 1.78 1.48 1.00 1.00 (17) DISP     940  25050  
        Sus. + E1{1}                   11      88      62      80 1.33 1.11            23a  OCC    1653  22211  
        Sus. + E2{1}                   13      36      39      93 1.33 1.11            23a  OCC    1363  22211  
        Sus. + E3{1}                    2      42      32      75 1.33 1.11            23a  OCC    1233  22211  
        Sus. + E4{1}                   15      79      55      93 1.33 1.11            23a  OCC    1605  22211  
        Sus. + E5{1}                    8      75      62      89 1.33 1.11            23a  OCC    1602  22211  
        Sus. + E6{1}                   14      44      38      82 1.33 1.11            23a  OCC    1308  22211  
        Sus. + E7{1}                    2      55      33      85 1.33 1.11            23a  OCC    1330  22211  
        Sus. + E8{1}                   19      92      54      83 1.33 1.11            23a  OCC    1660  22211  
 
 Q03 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      32      49      11 1.33 1.11 1.00 1.00  23a SUST    1024  16700  
        TR:Amb to T1{1}                44      67      37      54 1.78 1.48 1.00 1.00 (17) DISP    1003  25050  
        Amb to T1{1}                   44      67      37      54 1.78 1.48 1.00 1.00 (17) DISP    1003  25050  
        Sus. + E1{1}                   13      86      89      71 1.33 1.11            23a  OCC    1776  22211  
        Sus. + E2{1}                   22      36     101      48 1.33 1.11            23a  OCC    1536  22211  
        Sus. + E3{1}                    8      37      82      39 1.33 1.11            23a  OCC    1364  22211  
        Sus. + E4{1}                   18      77     102      65 1.33 1.11            23a  OCC    1754  22211  
        Sus. + E5{1}                   12      74      99      72 1.33 1.11            23a  OCC    1748  22211  
        Sus. + E6{1}                   20      44      90      46 1.33 1.11            23a  OCC    1465  22211  
        Sus. + E7{1}                    7      49      92      40 1.33 1.11            23a  OCC    1464  22211  
        Sus. + E8{1}                   18      89      92      63 1.33 1.11            23a  OCC    1785  22211  
 
 Q03 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      49      32      11 1.00 1.00 1.00 1.00  23a SUST     948  16700  
        TR:Amb to T1{1}                44      37      67      54 1.00 1.00 1.00 1.00 (17) DISP     666  25050  
        Amb to T1{1}                   44      37      67      54 1.00 1.00 1.00 1.00 (17) DISP     666  25050  
        Sus. + E1{1}                   13      89      86      71 1.00 1.00            23a  OCC    1602  22211  
        Sus. + E2{1}                   22     101      36      48 1.00 1.00            23a  OCC    1424  22211  
        Sus. + E3{1}                    8      82      37      39 1.00 1.00            23a  OCC    1266  22211  
        Sus. + E4{1}                   18     102      77      65 1.00 1.00            23a  OCC    1592  22211  
        Sus. + E5{1}                   12      99      74      72 1.00 1.00            23a  OCC    1597  22211  
        Sus. + E6{1}                   20      90      44      46 1.00 1.00            23a  OCC    1356  22211  
        Sus. + E7{1}                    7      92      49      40 1.00 1.00            23a  OCC    1347  22211  
        Sus. + E8{1}                   18      92      89      63 1.00 1.00            23a  OCC    1597  22211  
 
 Q04    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1105      57      28      11 1.00 1.00 1.00 1.00  23a SUST     981  16700  
        TR:Amb to T1{1}                44      53      40      54 1.00 1.00 1.00 1.00 (17) DISP     609  25050  
        Amb to T1{1}                   44      53      40      54 1.00 1.00 1.00 1.00 (17) DISP     609  25050  
        Sus. + E1{1}                   12     109      70      71 1.00 1.00            23a  OCC    1633  22211  
        Sus. + E2{1}                   23     121      34      48 1.00 1.00            23a  OCC    1529  22211  
        Sus. + E3{1}                    7      97      33      39 1.00 1.00            23a  OCC    1337  22211  
        Sus. + E4{1}                   19     124      57      65 1.00 1.00            23a  OCC    1647  22211  
        Sus. + E5{1}                   14     121      61      72 1.00 1.00            23a  OCC    1666  22211  
        Sus. + E6{1}                   19     108      29      46 1.00 1.00            23a  OCC    1435  22211  
        Sus. + E7{1}                    8     108      42      40 1.00 1.00            23a  OCC    1423  22211  
        Sus. + E8{1}                   17     113      66      63 1.00 1.00            23a  OCC    1605  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q05    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1037      63      26      11 1.00 1.00 1.00 1.00  23a SUST     980  16700  
        TR:Amb to T1{1}                44      64      21      54 1.00 1.00 1.00 1.00 (17) DISP     615  25050  
        Amb to T1{1}                   44      64      21      54 1.00 1.00 1.00 1.00 (17) DISP     615  25050  
        Sus. + E1{1}                    4     119      53      71 1.00 1.00            23a  OCC    1609  22211  
        Sus. + E2{1}                   31     130      34      48 1.00 1.00            23a  OCC    1555  22211  
        Sus. + E3{1}                    2     103      26      39 1.00 1.00            23a  OCC    1333  22211  
        Sus. + E4{1}                   27     135      38      65 1.00 1.00            23a  OCC    1652  22211  
        Sus. + E5{1}                   22     132      47      72 1.00 1.00            23a  OCC    1672  22211  
        Sus. + E6{1}                   11     116      28      46 1.00 1.00            23a  OCC    1444  22211  
        Sus. + E7{1}                   16     115      32      40 1.00 1.00            23a  OCC    1425  22211  
        Sus. + E8{1}                    9     123      45      63 1.00 1.00            23a  OCC    1577  22211  
 
 Q06 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1034      65      25      11 1.00 1.00 1.00 1.00  23a SUST     992  16700  
        TR:Amb to T1{1}                44      69      13      54 1.00 1.00 1.00 1.00 (17) DISP     629  25050  
        Amb to T1{1}                   44      69      13      54 1.00 1.00 1.00 1.00 (17) DISP     629  25050  
        Sus. + E1{1}                    3     122      45      71 1.00 1.00            23a  OCC    1605  22211  
        Sus. + E2{1}                   31     133      32      48 1.00 1.00            23a  OCC    1564  22211  
        Sus. + E3{1}                    2     103      29      39 1.00 1.00            23a  OCC    1336  22211  
        Sus. + E4{1}                   27     138      29      65 1.00 1.00            23a  OCC    1661  22211  
        Sus. + E5{1}                   22     135      39      72 1.00 1.00            23a  OCC    1677  22211  
        Sus. + E6{1}                   10     117      26      46 1.00 1.00            23a  OCC    1450  22211  
        Sus. + E7{1}                   17     117      26      40 1.00 1.00            23a  OCC    1427  22211  
        Sus. + E8{1}                    9     125      34      63 1.00 1.00            23a  OCC    1576  22211  
 
 Q06 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1034      65      25      11 1.33 1.11 1.00 1.00  23a SUST    1146  16700  
        TR:Amb to T1{1}                44      69      13      54 1.78 1.48 1.00 1.00 (17) DISP     956  25050  
        Amb to T1{1}                   44      69      13      54 1.78 1.48 1.00 1.00 (17) DISP     956  25050  
        Sus. + E1{1}                    3     122      45      71 1.33 1.11            23a  OCC    1861  22211  
        Sus. + E2{1}                   31     133      32      48 1.33 1.11            23a  OCC    1866  22211  
        Sus. + E3{1}                    2     103      29      39 1.33 1.11            23a  OCC    1568  22211  
        Sus. + E4{1}                   27     138      29      65 1.33 1.11            23a  OCC    1965  22211  
        Sus. + E5{1}                   22     135      39      72 1.33 1.11            23a  OCC    1966  22211  
        Sus. + E6{1}                   10     117      26      46 1.33 1.11            23a  OCC    1714  22211  
        Sus. + E7{1}                   17     117      26      40 1.33 1.11            23a  OCC    1692  22211  
        Sus. + E8{1}                    9     125      34      63 1.33 1.11            23a  OCC    1846  22211  
 
 Q06 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      33      12      23 1.33 1.11 1.00 1.00  23a SUST     874  16700  
        TR:Amb to T1{1}                17      59      43       2 1.78 1.48 1.00 1.00 (17) DISP     858  25050  
        Amb to T1{1}                   17      59      43       2 1.78 1.48 1.00 1.00 (17) DISP     858  25050  
        Sus. + E1{1}                    2      88      62      33 1.33 1.11            23a  OCC    1541  22211  
        Sus. + E2{1}                    3      88      51      30 1.33 1.11            23a  OCC    1489  22211  
        Sus. + E3{1}                    8      70      45      32 1.33 1.11            23a  OCC    1324  22211  
        Sus. + E4{1}                    0      96      54      31 1.33 1.11            23a  OCC    1573  22211  
        Sus. + E5{1}                    0      95      64      29 1.33 1.11            23a  OCC    1599  22211  
        Sus. + E6{1}                    4      80      48      24 1.33 1.11            23a  OCC    1414  22211  
        Sus. + E7{1}                    6      76      48      29 1.33 1.11            23a  OCC    1384  22211  
        Sus. + E8{1}                    1      90      52      27 1.33 1.11            23a  OCC    1507  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q06 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      33      12      23 1.00 1.00 1.00 1.00  23a SUST     796  16700  
        TR:Amb to T1{1}                17      59      43       2 1.00 1.00 1.00 1.00 (17) DISP     514  25050  
        Amb to T1{1}                   17      59      43       2 1.00 1.00 1.00 1.00 (17) DISP     514  25050  
        Sus. + E1{1}                    2      88      62      33 1.00 1.00            23a  OCC    1337  22211  
        Sus. + E2{1}                    3      88      51      30 1.00 1.00            23a  OCC    1285  22211  
        Sus. + E3{1}                    8      70      45      32 1.00 1.00            23a  OCC    1163  22211  
        Sus. + E4{1}                    0      96      54      31 1.00 1.00            23a  OCC    1349  22211  
        Sus. + E5{1}                    0      95      64      29 1.00 1.00            23a  OCC    1380  22211  
        Sus. + E6{1}                    4      80      48      24 1.00 1.00            23a  OCC    1227  22211  
        Sus. + E7{1}                    6      76      48      29 1.00 1.00            23a  OCC    1207  22211  
        Sus. + E8{1}                    1      90      52      27 1.00 1.00            23a  OCC    1297  22211  
 
 Q07  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115     358      25      23 1.00 1.00 1.00 1.00  23a SUST    3126  16700  
        TR:Amb to T1{1}                17      90      55       2 1.00 1.00 1.00 1.00 (17) DISP     740  25050  
        Amb to T1{1}                   17      90      55       2 1.00 1.00 1.00 1.00 (17) DISP     740  25050  
        Sus. + E1{1}                    8     413      83      33 1.00 1.00            23a  OCC    3709  22211  
        Sus. + E2{1}                    9     420      89      30 1.00 1.00            23a  OCC    3773  22211  
        Sus. + E3{1}                   14     411     121      32 1.00 1.00            23a  OCC    3925  22211  
        Sus. + E4{1}                    6     398     103      31 1.00 1.00            23a  OCC    3765  22211  
        Sus. + E5{1}                    7     382      70      29 1.00 1.00            23a  OCC    3494  22211  
        Sus. + E6{1}                   11     381      82      24 1.00 1.00            23a  OCC    3576  22211  
        Sus. + E7{1}                   13     383     136      29 1.00 1.00            23a  OCC    3951  22211  
        Sus. + E8{1}                    8     396     119      27 1.00 1.00            23a  OCC    3857  22211  
 
 Q07  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1114     358      25      23 1.00 1.00 1.00 1.00  23a SUST    3126  16700  
        TR:Amb to T1{1}               222      90      55       2 1.00 1.00 1.00 1.00 (17) DISP     832  25050  
        Amb to T1{1}                  222      90      55       2 1.00 1.00 1.00 1.00 (17) DISP     832  25050  
        Sus. + E1{1}                  196     413      83      33 1.00 1.00            23a  OCC    3796  22211  
        Sus. + E2{1}                  213     420      89      30 1.00 1.00            23a  OCC    3869  22211  
        Sus. + E3{1}                  190     411     121      32 1.00 1.00            23a  OCC    4006  22211  
        Sus. + E4{1}                  211     398     103      31 1.00 1.00            23a  OCC    3860  22211  
        Sus. + E5{1}                  198     382      70      29 1.00 1.00            23a  OCC    3583  22211  
        Sus. + E6{1}                  215     381      82      24 1.00 1.00            23a  OCC    3672  22211  
        Sus. + E7{1}                  192     383     136      29 1.00 1.00            23a  OCC    4034  22211  
        Sus. + E8{1}                  212     396     119      27 1.00 1.00            23a  OCC    3953  22211  
 
 Q08  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1114      30      37      23 1.11 1.23 1.00 1.00  23a SUST     947  16700  
        TR:Amb to T1{1}               222       5       0       2 1.48 1.64 1.64 1.00 (17) DISP     218  25050  
        Amb to T1{1}                  222       5       0       2 1.48 1.64 1.64 1.00 (17) DISP     218  25050  
        Sus. + E1{1}                  192      54      61      33 1.11 1.23            23a  OCC    1331  22211  
        Sus. + E2{1}                  218      69      61      30 1.11 1.23            23a  OCC    1429  22211  
        Sus. + E3{1}                  186      67      59      32 1.11 1.23            23a  OCC    1394  22211  
        Sus. + E4{1}                  215      62      56      31 1.11 1.23            23a  OCC    1354  22211  
        Sus. + E5{1}                  193      47      52      29 1.11 1.23            23a  OCC    1231  22211  
        Sus. + E6{1}                  220      77      70      24 1.11 1.23            23a  OCC    1521  22211  
        Sus. + E7{1}                  187      60      50      29 1.11 1.23            23a  OCC    1301  22211  
        Sus. + E8{1}                  217      69      65      27 1.11 1.23            23a  OCC    1447  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q08  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119       6      13       9 1.11 1.23 1.00 1.00  23a SUST     654  16700  
        TR:Amb to T1{1}               232      49      32      24 1.48 1.64 1.64 1.00 (17) DISP     814  25050  
        Amb to T1{1}                  232      49      32      24 1.48 1.64 1.64 1.00 (17) DISP     814  25050  
        Sus. + E1{1}                  198      89      68      15 1.11 1.23            23a  OCC    1570  22211  
        Sus. + E2{1}                  215      55      52      15 1.11 1.23            23a  OCC    1277  22211  
        Sus. + E3{1}                  189      64      66      37 1.11 1.23            23a  OCC    1434  22211  
        Sus. + E4{1}                  213      62      45      21 1.11 1.23            23a  OCC    1291  22211  
        Sus. + E5{1}                  198      88      73      14 1.11 1.23            23a  OCC    1590  22211  
        Sus. + E6{1}                  216      57      49      17 1.11 1.23            23a  OCC    1271  22211  
        Sus. + E7{1}                  190      64      73      37 1.11 1.23            23a  OCC    1473  22211  
        Sus. + E8{1}                  214      62      39      21 1.11 1.23            23a  OCC    1265  22211  
 
 Q09  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      32      15       9 1.00 1.00 1.00 1.00  23a SUST     784  16700  
        TR:Amb to T1{1}               232      33      24      24 1.00 1.00 1.00 1.00 (17) DISP     422  25050  
        Amb to T1{1}                  232      33      24      24 1.00 1.00 1.00 1.00 (17) DISP     422  25050  
        Sus. + E1{1}                  185      71      66      15 1.00 1.00            23a  OCC    1333  22211  
        Sus. + E2{1}                  228      46      20      15 1.00 1.00            23a  OCC    1004  22211  
        Sus. + E3{1}                  176      59      60      37 1.00 1.00            23a  OCC    1287  22211  
        Sus. + E4{1}                  225      35      67      21 1.00 1.00            23a  OCC    1276  22211  
        Sus. + E5{1}                  186      63      64      14 1.00 1.00            23a  OCC    1291  22211  
        Sus. + E6{1}                  228      39      23      17 1.00 1.00            23a  OCC     977  22211  
        Sus. + E7{1}                  177      52      62      37 1.00 1.00            23a  OCC    1274  22211  
        Sus. + E8{1}                  226      36      69      21 1.00 1.00            23a  OCC    1287  22211  
 
 Q09  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      32      15      10 1.00 1.00 1.00 1.00  23a SUST     784  16700  
        TR:Amb to T1{1}               232      33      24      24 1.00 1.00 1.00 1.00 (17) DISP     421  25050  
        Amb to T1{1}                  232      33      24      24 1.00 1.00 1.00 1.00 (17) DISP     421  25050  
        Sus. + E1{1}                  181      71      66      15 1.00 1.00            23a  OCC    1331  22211  
        Sus. + E2{1}                  232      46      20      15 1.00 1.00            23a  OCC    1006  22211  
        Sus. + E3{1}                  172      59      60      37 1.00 1.00            23a  OCC    1285  22211  
        Sus. + E4{1}                  229      35      67      21 1.00 1.00            23a  OCC    1278  22211  
        Sus. + E5{1}                  182      63      64      14 1.00 1.00            23a  OCC    1290  22211  
        Sus. + E6{1}                  232      39      23      17 1.00 1.00            23a  OCC     979  22211  
        Sus. + E7{1}                  173      52      62      37 1.00 1.00            23a  OCC    1272  22211  
        Sus. + E8{1}                  230      36      69      21 1.00 1.00            23a  OCC    1288  22211  
 
 Q10  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      11      15      10 1.00 1.00 1.00 1.00  23a SUST     665  16700  
        TR:Amb to T1{1}               232      42      31      24 1.00 1.00 1.00 1.00 (17) DISP     500  25050  
        Amb to T1{1}                  232      42      31      24 1.00 1.00 1.00 1.00 (17) DISP     500  25050  
        Sus. + E1{1}                  180      59      87      15 1.00 1.00            23a  OCC    1376  22211  
        Sus. + E2{1}                  233      16      17      15 1.00 1.00            23a  OCC     813  22211  
        Sus. + E3{1}                  171      42      64      37 1.00 1.00            23a  OCC    1203  22211  
        Sus. + E4{1}                  231      20      62      21 1.00 1.00            23a  OCC    1126  22211  
        Sus. + E5{1}                  180      61      86      14 1.00 1.00            23a  OCC    1379  22211  
        Sus. + E6{1}                  234      18      20      17 1.00 1.00            23a  OCC     846  22211  
        Sus. + E7{1}                  172      46      66      37 1.00 1.00            23a  OCC    1228  22211  
        Sus. + E8{1}                  232      17      64      21 1.00 1.00            23a  OCC    1139  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q10  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      11      15      17 1.00 1.00 1.00 1.00  23a SUST     673  16700  
        TR:Amb to T1{1}               232      43      31      24 1.00 1.00 1.00 1.00 (17) DISP     500  25050  
        Amb to T1{1}                  232      43      31      24 1.00 1.00 1.00 1.00 (17) DISP     500  25050  
        Sus. + E1{1}                  178      57      86      25 1.00 1.00            23a  OCC    1370  22211  
        Sus. + E2{1}                  235      17      15      21 1.00 1.00            23a  OCC     826  22211  
        Sus. + E3{1}                  169      41      63      44 1.00 1.00            23a  OCC    1196  22211  
        Sus. + E4{1}                  233      19      63      28 1.00 1.00            23a  OCC    1142  22211  
        Sus. + E5{1}                  178      60      85      22 1.00 1.00            23a  OCC    1373  22211  
        Sus. + E6{1}                  236      20      18      24 1.00 1.00            23a  OCC     857  22211  
        Sus. + E7{1}                  170      45      65      42 1.00 1.00            23a  OCC    1217  22211  
        Sus. + E8{1}                  233      15      66      26 1.00 1.00            23a  OCC    1153  22211  
 
 Q11  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      69      15      17 1.00 1.00 1.00 1.00  23a SUST    1045  16700  
        TR:Amb to T1{1}               232      53      37      24 1.00 1.00 1.00 1.00 (17) DISP     578  25050  
        Amb to T1{1}                  232      53      37      24 1.00 1.00 1.00 1.00 (17) DISP     578  25050  
        Sus. + E1{1}                  176     122     110      25 1.00 1.00            23a  OCC    1914  22211  
        Sus. + E2{1}                  237      75      21      21 1.00 1.00            23a  OCC    1215  22211  
        Sus. + E3{1}                  168     102      63      44 1.00 1.00            23a  OCC    1581  22211  
        Sus. + E4{1}                  234      90      54      28 1.00 1.00            23a  OCC    1484  22211  
        Sus. + E5{1}                  177     139     109      22 1.00 1.00            23a  OCC    1974  22211  
        Sus. + E6{1}                  237      80      18      24 1.00 1.00            23a  OCC    1244  22211  
        Sus. + E7{1}                  168     120      67      42 1.00 1.00            23a  OCC    1670  22211  
        Sus. + E8{1}                  235      73      58      26 1.00 1.00            23a  OCC    1467  22211  
 
 Q11  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      69      15      17 1.00 1.00 1.00 1.00  23a SUST    1045  16700  
        TR:Amb to T1{1}               232      53      37      24 1.00 1.00 1.00 1.00 (17) DISP     578  25050  
        Amb to T1{1}                  232      53      37      24 1.00 1.00 1.00 1.00 (17) DISP     578  25050  
        Sus. + E1{1}                  172     122     110      25 1.00 1.00            23a  OCC    1912  22211  
        Sus. + E2{1}                  240      75      21      20 1.00 1.00            23a  OCC    1217  22211  
        Sus. + E3{1}                  164     102      63      44 1.00 1.00            23a  OCC    1579  22211  
        Sus. + E4{1}                  238      91      54      28 1.00 1.00            23a  OCC    1486  22211  
        Sus. + E5{1}                  173     139     109      22 1.00 1.00            23a  OCC    1972  22211  
        Sus. + E6{1}                  241      80      18      24 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E7{1}                  165     120      67      42 1.00 1.00            23a  OCC    1668  22211  
        Sus. + E8{1}                  239      73      58      26 1.00 1.00            23a  OCC    1469  22211  
 
 Q36  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119     131      16      17 1.00 1.00 1.00 1.00  23a SUST    1486  16700  
        TR:Amb to T1{1}               232      60      43      24 1.00 1.00 1.00 1.00 (17) DISP     640  25050  
        Amb to T1{1}                  232      60      43      24 1.00 1.00 1.00 1.00 (17) DISP     640  25050  
        Sus. + E1{1}                  171     188     132      25 1.00 1.00            23a  OCC    2502  22211  
        Sus. + E2{1}                  242     148      29      20 1.00 1.00            23a  OCC    1755  22211  
        Sus. + E3{1}                  163     164      61      44 1.00 1.00            23a  OCC    2006  22211  
        Sus. + E4{1}                  239     165      45      28 1.00 1.00            23a  OCC    1931  22211  
        Sus. + E5{1}                  172     219     131      22 1.00 1.00            23a  OCC    2618  22211  
        Sus. + E6{1}                  242     146      25      24 1.00 1.00            23a  OCC    1733  22211  
        Sus. + E7{1}                  163     197      65      42 1.00 1.00            23a  OCC    2179  22211  
        Sus. + E8{1}                  240     133      49      26 1.00 1.00            23a  OCC    1845  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q36  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118     131      16      17 1.00 1.00 1.00 1.00  23a SUST    1486  16700  
        TR:Amb to T1{1}               319      60      43      24 1.00 1.00 1.00 1.00 (17) DISP     677  25050  
        Amb to T1{1}                  319      60      43      24 1.00 1.00 1.00 1.00 (17) DISP     677  25050  
        Sus. + E1{1}                  257     188     132      25 1.00 1.00            23a  OCC    2541  22211  
        Sus. + E2{1}                  327     148      29      20 1.00 1.00            23a  OCC    1794  22211  
        Sus. + E3{1}                  248     164      61      44 1.00 1.00            23a  OCC    2043  22211  
        Sus. + E4{1}                  325     165      45      28 1.00 1.00            23a  OCC    1970  22211  
        Sus. + E5{1}                  257     219     131      22 1.00 1.00            23a  OCC    2658  22211  
        Sus. + E6{1}                  328     146      25      24 1.00 1.00            23a  OCC    1772  22211  
        Sus. + E7{1}                  249     197      65      42 1.00 1.00            23a  OCC    2218  22211  
        Sus. + E8{1}                  325     133      49      26 1.00 1.00            23a  OCC    1884  22211  
 
 Q12  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      19      12      17 1.11 1.23 1.00 1.00  23a SUST     718  16700  
        TR:Amb to T1{1}               319      34      48      24 1.48 1.64 1.64 1.00 (17) DISP     901  25050  
        Amb to T1{1}                  319      34      48      24 1.48 1.64 1.64 1.00 (17) DISP     901  25050  
        Sus. + E1{1}                  253      23      83      25 1.11 1.23            23a  OCC    1473  22211  
        Sus. + E2{1}                  330      67      83      20 1.11 1.23            23a  OCC    1614  22211  
        Sus. + E3{1}                  245      19      61      44 1.11 1.23            23a  OCC    1304  22211  
        Sus. + E4{1}                  328      72      99      28 1.11 1.23            23a  OCC    1758  22211  
        Sus. + E5{1}                  254      19      84      22 1.11 1.23            23a  OCC    1473  22211  
        Sus. + E6{1}                  331      72      87      24 1.11 1.23            23a  OCC    1664  22211  
        Sus. + E7{1}                  245      23      61      42 1.11 1.23            23a  OCC    1294  22211  
        Sus. + E8{1}                  329      78     100      26 1.11 1.23            23a  OCC    1786  22211  
 
 Q12  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      17       7       2 1.11 1.23 1.00 1.00  23a SUST     673  16700  
        TR:Amb to T1{1}               307      20      30      77 1.48 1.64 1.64 1.00 (17) DISP     823  25050  
        Amb to T1{1}                  307      20      30      77 1.48 1.64 1.64 1.00 (17) DISP     823  25050  
        Sus. + E1{1}                  267      36      48     123 1.11 1.23            23a  OCC    1692  22211  
        Sus. + E2{1}                  302      35      86      73 1.11 1.23            23a  OCC    1672  22211  
        Sus. + E3{1}                  251      29      66      29 1.11 1.23            23a  OCC    1348  22211  
        Sus. + E4{1}                  290      43     113      35 1.11 1.23            23a  OCC    1793  22211  
        Sus. + E5{1}                  267      39      47     123 1.11 1.23            23a  OCC    1687  22211  
        Sus. + E6{1}                  302      32      85      73 1.11 1.23            23a  OCC    1660  22211  
        Sus. + E7{1}                  251      32      65      30 1.11 1.23            23a  OCC    1346  22211  
        Sus. + E8{1}                  290      40     114      35 1.11 1.23            23a  OCC    1796  22211  
 
 Q14  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      59       2       2 1.11 1.23 1.00 1.00  23a SUST    1002  16700  
        TR:Amb to T1{1}               307     122     122      77 1.48 1.64 1.64 1.00 (17) DISP    2171  25050  
        Amb to T1{1}                  307     122     122      77 1.48 1.64 1.64 1.00 (17) DISP    2171  25050  
        Sus. + E1{1}                  259     193     304     123 1.11 1.23            23a  OCC    4133  22211  
        Sus. + E2{1}                  311     158      49      73 1.11 1.23            23a  OCC    2162  22211  
        Sus. + E3{1}                  242     146     150      29 1.11 1.23            23a  OCC    2618  22211  
        Sus. + E4{1}                  299     102     125      35 1.11 1.23            23a  OCC    2311  22211  
        Sus. + E5{1}                  259     180     303     123 1.11 1.23            23a  OCC    4095  22211  
        Sus. + E6{1}                  311     146      48      73 1.11 1.23            23a  OCC    2082  22211  
        Sus. + E7{1}                  243     134     149      30 1.11 1.23            23a  OCC    2562  22211  
        Sus. + E8{1}                  299      90     127      35 1.11 1.23            23a  OCC    2300  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q14  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      63       6       3 1.11 1.23 1.00 1.00  23a SUST    1031  16700  
        TR:Amb to T1{1}               283      97     189     384 1.48 1.64 1.64 1.00 (17) DISP    3714  25050  
        Amb to T1{1}                  283      97     189     384 1.48 1.64 1.64 1.00 (17) DISP    3714  25050  
        Sus. + E1{1}                  264     217     270     363 1.11 1.23            23a  OCC    4839  22211  
        Sus. + E2{1}                  279      94     238     404 1.11 1.23            23a  OCC    4677  22211  
        Sus. + E3{1}                  249     172      68     135 1.11 1.23            23a  OCC    2530  22211  
        Sus. + E4{1}                  264      95      67     121 1.11 1.23            23a  OCC    2149  22211  
        Sus. + E5{1}                  264     202     271     360 1.11 1.23            23a  OCC    4790  22211  
        Sus. + E6{1}                  278      80     239     401 1.11 1.23            23a  OCC    4656  22211  
        Sus. + E7{1}                  248     158      68     134 1.11 1.23            23a  OCC    2450  22211  
        Sus. + E8{1}                  263     110      67     119 1.11 1.23            23a  OCC    2181  22211  
 
 Q15    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      95       9       3 1.00 1.00 1.00 1.00  23a SUST    1217  16700  
        TR:Amb to T1{1}               284      97     244     383 1.00 1.00 1.00 1.00 (17) DISP    3308  25050  
        Amb to T1{1}                  284      97     244     383 1.00 1.00 1.00 1.00 (17) DISP    3308  25050  
        Sus. + E1{1}                  264     265     321     363 1.00 1.00            23a  OCC    4962  22211  
        Sus. + E2{1}                  280     138     281     404 1.00 1.00            23a  OCC    4812  22211  
        Sus. + E3{1}                  249     211     100     135 1.00 1.00            23a  OCC    2736  22211  
        Sus. + E4{1}                  264     120      62     121 1.00 1.00            23a  OCC    2231  22211  
        Sus. + E5{1}                  264     242     322     360 1.00 1.00            23a  OCC    4899  22211  
        Sus. + E6{1}                  279     116     282     401 1.00 1.00            23a  OCC    4787  22211  
        Sus. + E7{1}                  248     188     101     134 1.00 1.00            23a  OCC    2639  22211  
        Sus. + E8{1}                  264     142      63     120 1.00 1.00            23a  OCC    2276  22211  
 
 Q16  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118     164      15       3 1.00 1.00 1.00 1.00  23a SUST    1714  16700  
        TR:Amb to T1{1}               284      94     355     383 1.00 1.00 1.00 1.00 (17) DISP    3785  25050  
        Amb to T1{1}                  284      94     355     383 1.00 1.00 1.00 1.00 (17) DISP    3785  25050  
        Sus. + E1{1}                  263     361     425     363 1.00 1.00            23a  OCC    6005  22211  
        Sus. + E2{1}                  281     226     368     404 1.00 1.00            23a  OCC    5695  22211  
        Sus. + E3{1}                  248     291     165     135 1.00 1.00            23a  OCC    3522  22211  
        Sus. + E4{1}                  266     173      52     121 1.00 1.00            23a  OCC    2656  22211  
        Sus. + E5{1}                  263     323     426     360 1.00 1.00            23a  OCC    5910  22211  
        Sus. + E6{1}                  280     188     369     401 1.00 1.00            23a  OCC    5661  22211  
        Sus. + E7{1}                  247     252     167     134 1.00 1.00            23a  OCC    3390  22211  
        Sus. + E8{1}                  265     211      54     120 1.00 1.00            23a  OCC    2730  22211  
 
 Q16  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123     164      15       3 1.00 1.00 1.00 1.00  23a SUST    1716  16700  
        TR:Amb to T1{1}                24      94     355     383 1.00 1.00 1.00 1.00 (17) DISP    3704  25050  
        Amb to T1{1}                   24      94     355     383 1.00 1.00 1.00 1.00 (17) DISP    3704  25050  
        Sus. + E1{1}                    8     361     425     363 1.00 1.00            23a  OCC    5912  22211  
        Sus. + E2{1}                   26     226     368     404 1.00 1.00            23a  OCC    5616  22211  
        Sus. + E3{1}                    7     291     165     135 1.00 1.00            23a  OCC    3430  22211  
        Sus. + E4{1}                   11     173      52     121 1.00 1.00            23a  OCC    2614  22211  
        Sus. + E5{1}                    8     323     426     360 1.00 1.00            23a  OCC    5819  22211  
        Sus. + E6{1}                   25     188     369     401 1.00 1.00            23a  OCC    5583  22211  
        Sus. + E7{1}                    8     252     167     134 1.00 1.00            23a  OCC    3300  22211  
        Sus. + E8{1}                   10     211      54     120 1.00 1.00            23a  OCC    2671  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q17    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      97      10       3 1.00 1.00 1.00 1.00  23a SUST    1230  16700  
        TR:Amb to T1{1}                24      48     227     383 1.00 1.00 1.00 1.00 (17) DISP    3124  25050  
        Amb to T1{1}                   24      48     227     383 1.00 1.00 1.00 1.00 (17) DISP    3124  25050  
        Sus. + E1{1}                    7     245     290     363 1.00 1.00            23a  OCC    4698  22211  
        Sus. + E2{1}                   27     103     218     404 1.00 1.00            23a  OCC    4505  22211  
        Sus. + E3{1}                    8     207     133     135 1.00 1.00            23a  OCC    2761  22211  
        Sus. + E4{1}                   12     130      15     121 1.00 1.00            23a  OCC    2118  22211  
        Sus. + E5{1}                    7     223     292     360 1.00 1.00            23a  OCC    4642  22211  
        Sus. + E6{1}                   26     112     220     401 1.00 1.00            23a  OCC    4491  22211  
        Sus. + E7{1}                    9     184     135     134 1.00 1.00            23a  OCC    2685  22211  
        Sus. + E8{1}                   11     152      16     120 1.00 1.00            23a  OCC    2166  22211  
 
 Q18    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      37       4       3 1.00 1.00 1.00 1.00  23a SUST     795  16700  
        TR:Amb to T1{1}                24      10      65     383 1.00 1.00 1.00 1.00 (17) DISP    2708  25050  
        Amb to T1{1}                   24      10      65     383 1.00 1.00 1.00 1.00 (17) DISP    2708  25050  
        Sus. + E1{1}                    5     126     124     363 1.00 1.00            23a  OCC    3614  22211  
        Sus. + E2{1}                   39      99      33     404 1.00 1.00            23a  OCC    3741  22211  
        Sus. + E3{1}                   20     129      89     135 1.00 1.00            23a  OCC    2115  22211  
        Sus. + E4{1}                   24      97      45     121 1.00 1.00            23a  OCC    1805  22211  
        Sus. + E5{1}                    5     119     126     360 1.00 1.00            23a  OCC    3585  22211  
        Sus. + E6{1}                   39     106      35     401 1.00 1.00            23a  OCC    3729  22211  
        Sus. + E7{1}                   21     121      91     134 1.00 1.00            23a  OCC    2088  22211  
        Sus. + E8{1}                   23     104      44     120 1.00 1.00            23a  OCC    1817  22211  
 
 Q19 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      14       0       3 1.00 1.00 1.00 1.00  23a SUST     632  16700  
        TR:Amb to T1{1}                24      47      38     383 1.00 1.00 1.00 1.00 (17) DISP    2702  25050  
        Amb to T1{1}                   24      47      38     383 1.00 1.00 1.00 1.00 (17) DISP    2702  25050  
        Sus. + E1{1}                    6      68      22     363 1.00 1.00            23a  OCC    3267  22211  
        Sus. + E2{1}                   40     118      82     404 1.00 1.00            23a  OCC    3691  22211  
        Sus. + E3{1}                   21      96      58     135 1.00 1.00            23a  OCC    1835  22211  
        Sus. + E4{1}                   25      91      73     121 1.00 1.00            23a  OCC    1783  22211  
        Sus. + E5{1}                    6      67      24     360 1.00 1.00            23a  OCC    3244  22211  
        Sus. + E6{1}                   39     119      80     401 1.00 1.00            23a  OCC    3670  22211  
        Sus. + E7{1}                   22      95      60     134 1.00 1.00            23a  OCC    1827  22211  
        Sus. + E8{1}                   24      92      71     120 1.00 1.00            23a  OCC    1775  22211  
 
 Q19 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      14       0       3 1.33 1.11 1.00 1.00  23a SUST     667  16700  
        TR:Amb to T1{1}                24      47      38     383 1.78 1.48 1.00 1.00 (17) DISP    2761  25050  
        Amb to T1{1}                   24      47      38     383 1.78 1.48 1.00 1.00 (17) DISP    2761  25050  
        Sus. + E1{1}                    6      68      22     363 1.33 1.11            23a  OCC    3325  22211  
        Sus. + E2{1}                   40     118      82     404 1.33 1.11            23a  OCC    3811  22211  
        Sus. + E3{1}                   21      96      58     135 1.33 1.11            23a  OCC    1995  22211  
        Sus. + E4{1}                   25      91      73     121 1.33 1.11            23a  OCC    1943  22211  
        Sus. + E5{1}                    6      67      24     360 1.33 1.11            23a  OCC    3301  22211  
        Sus. + E6{1}                   39     119      80     401 1.33 1.11            23a  OCC    3791  22211  
        Sus. + E7{1}                   22      95      60     134 1.33 1.11            23a  OCC    1984  22211  
        Sus. + E8{1}                   24      92      71     120 1.33 1.11            23a  OCC    1938  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q19 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1167       4       0       3 1.33 1.11 1.00 1.00  23a SUST     583  16700  
        TR:Amb to T1{1}                87      71     292     128 1.78 1.48 1.00 1.00 (17) DISP    3302  25050  
        Amb to T1{1}                   87      71     292     128 1.78 1.48 1.00 1.00 (17) DISP    3302  25050  
        Sus. + E1{1}                   82      24     273      68 1.33 1.11            23a  OCC    2873  22211  
        Sus. + E2{1}                   97     129     304     182 1.33 1.11            23a  OCC    3637  22211  
        Sus. + E3{1}                   22      69     107      36 1.33 1.11            23a  OCC    1689  22211  
        Sus. + E4{1}                   36      84      89     104 1.33 1.11            23a  OCC    1880  22211  
        Sus. + E5{1}                   71      27     270      66 1.33 1.11            23a  OCC    2844  22211  
        Sus. + E6{1}                   85     125     301     180 1.33 1.11            23a  OCC    3595  22211  
        Sus. + E7{1}                   10      72     106      38 1.33 1.11            23a  OCC    1694  22211  
        Sus. + E8{1}                   24      81      88     103 1.33 1.11            23a  OCC    1845  22211  
 
 Q19 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1167       4       0       3 1.00 1.00 1.00 1.00  23a SUST     575  16700  
        TR:Amb to T1{1}                87      71     292     128 1.00 1.00 1.00 1.00 (17) DISP    2313  25050  
        Amb to T1{1}                   87      71     292     128 1.00 1.00 1.00 1.00 (17) DISP    2313  25050  
        Sus. + E1{1}                   82      24     273      68 1.00 1.00            23a  OCC    2648  22211  
        Sus. + E2{1}                   97     129     304     182 1.00 1.00            23a  OCC    3319  22211  
        Sus. + E3{1}                   22      69     107      36 1.00 1.00            23a  OCC    1525  22211  
        Sus. + E4{1}                   36      84      89     104 1.00 1.00            23a  OCC    1723  22211  
        Sus. + E5{1}                   71      27     270      66 1.00 1.00            23a  OCC    2620  22211  
        Sus. + E6{1}                   85     125     301     180 1.00 1.00            23a  OCC    3283  22211  
        Sus. + E7{1}                   10      72     106      38 1.00 1.00            23a  OCC    1526  22211  
        Sus. + E8{1}                   24      81      88     103 1.00 1.00            23a  OCC    1694  22211  
 
 Q20 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1139       5      24       3 1.00 1.00 1.00 1.00  23a SUST     708  16700  
        TR:Amb to T1{1}                87       8     336     128 1.00 1.00 1.00 1.00 (17) DISP    2543  25050  
        Amb to T1{1}                   87       8     336     128 1.00 1.00 1.00 1.00 (17) DISP    2543  25050  
        Sus. + E1{1}                   79       9     343      68 1.00 1.00            23a  OCC    3101  22211  
        Sus. + E2{1}                   93      16     386     182 1.00 1.00            23a  OCC    3674  22211  
        Sus. + E3{1}                   19       6      93      36 1.00 1.00            23a  OCC    1271  22211  
        Sus. + E4{1}                   32      11     139     104 1.00 1.00            23a  OCC    1830  22211  
        Sus. + E5{1}                   75       7     345      66 1.00 1.00            23a  OCC    3112  22211  
        Sus. + E6{1}                   89      15     388     180 1.00 1.00            23a  OCC    3678  22211  
        Sus. + E7{1}                   14       7      94      38 1.00 1.00            23a  OCC    1284  22211  
        Sus. + E8{1}                   28      10     140     103 1.00 1.00            23a  OCC    1828  22211  
 
 Q20 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1139      24       5       3 1.33 1.11 1.00 1.00  23a SUST     765  16700  
        TR:Amb to T1{1}                87     336       8     128 1.78 1.48 1.00 1.00 (17) DISP    4293  25050  
        Amb to T1{1}                   87     336       8     128 1.78 1.48 1.00 1.00 (17) DISP    4293  25050  
        Sus. + E1{1}                   79     343       9      68 1.33 1.11            23a  OCC    3914  22211  
        Sus. + E2{1}                   93     386      16     182 1.33 1.11            23a  OCC    4534  22211  
        Sus. + E3{1}                   19      93       6      36 1.33 1.11            23a  OCC    1481  22211  
        Sus. + E4{1}                   32     139      11     104 1.33 1.11            23a  OCC    2109  22211  
        Sus. + E5{1}                   75     345       7      66 1.33 1.11            23a  OCC    3931  22211  
        Sus. + E6{1}                   89     388      15     180 1.33 1.11            23a  OCC    4545  22211  
        Sus. + E7{1}                   14      94       7      38 1.33 1.11            23a  OCC    1497  22211  
        Sus. + E8{1}                   28     140      10     103 1.33 1.11            23a  OCC    2111  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q20 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1114      31       3       5 1.33 1.11 1.00 1.00  23a SUST     824  16700  
        TR:Amb to T1{1}               242     394     119       1 1.78 1.48 1.00 1.00 (17) DISP    5137  25050  
        Amb to T1{1}                  242     394     119       1 1.78 1.48 1.00 1.00 (17) DISP    5137  25050  
        Sus. + E1{1}                  224     405      73      13 1.33 1.11            23a  OCC    4579  22211  
        Sus. + E2{1}                  253     454     164      12 1.33 1.11            23a  OCC    5220  22211  
        Sus. + E3{1}                   72     120      26      15 1.33 1.11            23a  OCC    1737  22211  
        Sus. + E4{1}                   82     165      92      11 1.33 1.11            23a  OCC    2341  22211  
        Sus. + E5{1}                  224     409      71      12 1.33 1.11            23a  OCC    4609  22211  
        Sus. + E6{1}                  252     457     162      13 1.33 1.11            23a  OCC    5246  22211  
        Sus. + E7{1}                   72     123      27      14 1.33 1.11            23a  OCC    1766  22211  
        Sus. + E8{1}                   82     168      91      12 1.33 1.11            23a  OCC    2360  22211  
 
 Q20 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1114      31       3       5 1.00 1.00 1.00 1.00  23a SUST     750  16700  
        TR:Amb to T1{1}               242     394     119       1 1.00 1.00 1.00 1.00 (17) DISP    2976  25050  
        Amb to T1{1}                  242     394     119       1 1.00 1.00 1.00 1.00 (17) DISP    2976  25050  
        Sus. + E1{1}                  224     405      73      13 1.00 1.00            23a  OCC    3608  22211  
        Sus. + E2{1}                  253     454     164      12 1.00 1.00            23a  OCC    4142  22211  
        Sus. + E3{1}                   72     120      26      15 1.00 1.00            23a  OCC    1451  22211  
        Sus. + E4{1}                   82     165      92      11 1.00 1.00            23a  OCC    1954  22211  
        Sus. + E5{1}                  224     409      71      12 1.00 1.00            23a  OCC    3630  22211  
        Sus. + E6{1}                  252     457     162      13 1.00 1.00            23a  OCC    4160  22211  
        Sus. + E7{1}                   72     123      27      14 1.00 1.00            23a  OCC    1473  22211  
        Sus. + E8{1}                   82     168      91      12 1.00 1.00            23a  OCC    1966  22211  
 
 Q21  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1114      92       0       5 1.00 1.00 1.00 1.00  23a SUST    1190  16700  
        TR:Amb to T1{1}               242      96      17       1 1.00 1.00 1.00 1.00 (17) DISP     789  25050  
        Amb to T1{1}                  242      96      17       1 1.00 1.00 1.00 1.00 (17) DISP     789  25050  
        Sus. + E1{1}                  213     138     174      13 1.00 1.00            23a  OCC    2591  22211  
        Sus. + E2{1}                  242     169     138      12 1.00 1.00            23a  OCC    2445  22211  
        Sus. + E3{1}                   83     102     169      15 1.00 1.00            23a  OCC    2452  22211  
        Sus. + E4{1}                   93     115     123      11 1.00 1.00            23a  OCC    2138  22211  
        Sus. + E5{1}                  213     159     176      12 1.00 1.00            23a  OCC    2650  22211  
        Sus. + E6{1}                  241     190     135      13 1.00 1.00            23a  OCC    2508  22211  
        Sus. + E7{1}                   83     103     171      14 1.00 1.00            23a  OCC    2466  22211  
        Sus. + E8{1}                   93     135     120      12 1.00 1.00            23a  OCC    2158  22211  
 
 Q21  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      92       0       5 1.00 1.00 1.00 1.00  23a SUST    1191  16700  
        TR:Amb to T1{1}               264      96      17       1 1.00 1.00 1.00 1.00 (17) DISP     799  25050  
        Amb to T1{1}                  264      96      17       1 1.00 1.00 1.00 1.00 (17) DISP     799  25050  
        Sus. + E1{1}                  237     138     174      13 1.00 1.00            23a  OCC    2603  22211  
        Sus. + E2{1}                  266     169     138      12 1.00 1.00            23a  OCC    2457  22211  
        Sus. + E3{1}                  107     102     169      15 1.00 1.00            23a  OCC    2464  22211  
        Sus. + E4{1}                  118     115     123      11 1.00 1.00            23a  OCC    2150  22211  
        Sus. + E5{1}                  237     159     176      12 1.00 1.00            23a  OCC    2662  22211  
        Sus. + E6{1}                  266     190     135      13 1.00 1.00            23a  OCC    2520  22211  
        Sus. + E7{1}                  107     103     171      14 1.00 1.00            23a  OCC    2478  22211  
        Sus. + E8{1}                  118     135     120      12 1.00 1.00            23a  OCC    2170  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q22  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      94       0       5 1.00 1.00 1.00 1.00  23a SUST    1206  16700  
        TR:Amb to T1{1}               264      26      13       1 1.00 1.00 1.00 1.00 (17) DISP     319  25050  
        Amb to T1{1}                  264      26      13       1 1.00 1.00 1.00 1.00 (17) DISP     319  25050  
        Sus. + E1{1}                  218     121      11      13 1.00 1.00            23a  OCC    1521  22211  
        Sus. + E2{1}                  246     129       1      12 1.00 1.00            23a  OCC    1577  22211  
        Sus. + E3{1}                  126     106      12      15 1.00 1.00            23a  OCC    1399  22211  
        Sus. + E4{1}                  137     114       5      11 1.00 1.00            23a  OCC    1425  22211  
        Sus. + E5{1}                  218      98      11      12 1.00 1.00            23a  OCC    1396  22211  
        Sus. + E6{1}                  246     106       1      13 1.00 1.00            23a  OCC    1416  22211  
        Sus. + E7{1}                  126     106      11      14 1.00 1.00            23a  OCC    1391  22211  
        Sus. + E8{1}                  137      97       6      12 1.00 1.00            23a  OCC    1326  22211  
 
 Q22  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      94       0       5 1.00 1.00 1.00 1.00  23a SUST    1206  16700  
        TR:Amb to T1{1}               364      26      13       1 1.00 1.00 1.00 1.00 (17) DISP     364  25050  
        Amb to T1{1}                  364      26      13       1 1.00 1.00 1.00 1.00 (17) DISP     364  25050  
        Sus. + E1{1}                  317     121      11      13 1.00 1.00            23a  OCC    1567  22211  
        Sus. + E2{1}                  345     129       1      12 1.00 1.00            23a  OCC    1623  22211  
        Sus. + E3{1}                  225     106      12      15 1.00 1.00            23a  OCC    1442  22211  
        Sus. + E4{1}                  236     114       5      11 1.00 1.00            23a  OCC    1470  22211  
        Sus. + E5{1}                  317      98      11      12 1.00 1.00            23a  OCC    1441  22211  
        Sus. + E6{1}                  345     106       1      13 1.00 1.00            23a  OCC    1461  22211  
        Sus. + E7{1}                  225     106      11      14 1.00 1.00            23a  OCC    1435  22211  
        Sus. + E8{1}                  236      97       6      12 1.00 1.00            23a  OCC    1369  22211  
 
 Q23  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      78       1       5 1.00 1.00 1.00 1.00  23a SUST    1091  16700  
        TR:Amb to T1{1}               364       7       7       1 1.00 1.00 1.00 1.00 (17) DISP     229  25050  
        Amb to T1{1}                  364       7       7       1 1.00 1.00 1.00 1.00 (17) DISP     229  25050  
        Sus. + E1{1}                  297      84       1      13 1.00 1.00            23a  OCC    1280  22211  
        Sus. + E2{1}                  326      81      42      12 1.00 1.00            23a  OCC    1545  22211  
        Sus. + E3{1}                  245      88       5      15 1.00 1.00            23a  OCC    1294  22211  
        Sus. + E4{1}                  256      85      33      11 1.00 1.00            23a  OCC    1450  22211  
        Sus. + E5{1}                  297      92       1      12 1.00 1.00            23a  OCC    1331  22211  
        Sus. + E6{1}                  326      94      41      13 1.00 1.00            23a  OCC    1564  22211  
        Sus. + E7{1}                  245      88       5      14 1.00 1.00            23a  OCC    1289  22211  
        Sus. + E8{1}                  256      90      32      12 1.00 1.00            23a  OCC    1459  22211  
 
 Q23  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      78       1       5 1.00 1.00 1.00 1.00  23a SUST    1091  16700  
        TR:Amb to T1{1}               440       7       7       1 1.00 1.00 1.00 1.00 (17) DISP     263  25050  
        Amb to T1{1}                  440       7       7       1 1.00 1.00 1.00 1.00 (17) DISP     263  25050  
        Sus. + E1{1}                  373      84       1      13 1.00 1.00            23a  OCC    1314  22211  
        Sus. + E2{1}                  402      81      42      12 1.00 1.00            23a  OCC    1580  22211  
        Sus. + E3{1}                  321      88       5      15 1.00 1.00            23a  OCC    1327  22211  
        Sus. + E4{1}                  332      85      33      11 1.00 1.00            23a  OCC    1486  22211  
        Sus. + E5{1}                  373      92       1      12 1.00 1.00            23a  OCC    1366  22211  
        Sus. + E6{1}                  402      94      41      13 1.00 1.00            23a  OCC    1599  22211  
        Sus. + E7{1}                  321      88       5      14 1.00 1.00            23a  OCC    1323  22211  
        Sus. + E8{1}                  332      90      32      12 1.00 1.00            23a  OCC    1495  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q24  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115     140       2       5 1.00 1.00 1.00 1.00  23a SUST    1538  16700  
        TR:Amb to T1{1}               440       2      78       1 1.00 1.00 1.00 1.00 (17) DISP     742  25050  
        Amb to T1{1}                  440       2      78       1 1.00 1.00 1.00 1.00 (17) DISP     742  25050  
        Sus. + E1{1}                  354     157      88      13 1.00 1.00            23a  OCC    2347  22211  
        Sus. + E2{1}                  382     159     103      12 1.00 1.00            23a  OCC    2464  22211  
        Sus. + E3{1}                  340     156      58      15 1.00 1.00            23a  OCC    2128  22211  
        Sus. + E4{1}                  351     158      72      11 1.00 1.00            23a  OCC    2231  22211  
        Sus. + E5{1}                  354     156      89      12 1.00 1.00            23a  OCC    2347  22211  
        Sus. + E6{1}                  382     155     103      13 1.00 1.00            23a  OCC    2461  22211  
        Sus. + E7{1}                  340     157      58      14 1.00 1.00            23a  OCC    2128  22211  
        Sus. + E8{1}                  351     156      72      12 1.00 1.00            23a  OCC    2228  22211  
 
 Q24  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1113     140       2       5 1.00 1.00 1.00 1.00  23a SUST    1537  16700  
        TR:Amb to T1{1}               546       2      78       1 1.00 1.00 1.00 1.00 (17) DISP     789  25050  
        Amb to T1{1}                  546       2      78       1 1.00 1.00 1.00 1.00 (17) DISP     789  25050  
        Sus. + E1{1}                  457     157      88      13 1.00 1.00            23a  OCC    2394  22211  
        Sus. + E2{1}                  485     159     103      12 1.00 1.00            23a  OCC    2511  22211  
        Sus. + E3{1}                  443     156      58      15 1.00 1.00            23a  OCC    2175  22211  
        Sus. + E4{1}                  454     158      72      11 1.00 1.00            23a  OCC    2278  22211  
        Sus. + E5{1}                  456     156      89      12 1.00 1.00            23a  OCC    2394  22211  
        Sus. + E6{1}                  485     155     103      13 1.00 1.00            23a  OCC    2508  22211  
        Sus. + E7{1}                  443     157      58      14 1.00 1.00            23a  OCC    2175  22211  
        Sus. + E8{1}                  454     156      72      12 1.00 1.00            23a  OCC    2275  22211  
 
 Q25  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1113      64      10       5 1.00 1.00 1.00 1.00  23a SUST     993  16700  
        TR:Amb to T1{1}               546       0     333       1 1.00 1.00 1.00 1.00 (17) DISP    2560  25050  
        Amb to T1{1}                  546       0     333       1 1.00 1.00 1.00 1.00 (17) DISP    2560  25050  
        Sus. + E1{1}                  432      73     262      13 1.00 1.00            23a  OCC    3019  22211  
        Sus. + E2{1}                  460      70     381      12 1.00 1.00            23a  OCC    3895  22211  
        Sus. + E3{1}                  468      74     126      15 1.00 1.00            23a  OCC    2053  22211  
        Sus. + E4{1}                  479      70     276      11 1.00 1.00            23a  OCC    3141  22211  
        Sus. + E5{1}                  432      70     263      12 1.00 1.00            23a  OCC    3022  22211  
        Sus. + E6{1}                  460      73     382      13 1.00 1.00            23a  OCC    3900  22211  
        Sus. + E7{1}                  468      70     125      14 1.00 1.00            23a  OCC    2049  22211  
        Sus. + E8{1}                  479      73     276      12 1.00 1.00            23a  OCC    3141  22211  
 
 Q25  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122      64      10       5 1.00 1.00 1.00 1.00  23a SUST     997  16700  
        TR:Amb to T1{1}                67       0     333       1 1.00 1.00 1.00 1.00 (17) DISP    2346  25050  
        Amb to T1{1}                   67       0     333       1 1.00 1.00 1.00 1.00 (17) DISP    2346  25050  
        Sus. + E1{1}                   38      73     262      13 1.00 1.00            23a  OCC    2838  22211  
        Sus. + E2{1}                    9      70     381      12 1.00 1.00            23a  OCC    3688  22211  
        Sus. + E3{1}                    2      74     126      15 1.00 1.00            23a  OCC    1840  22211  
        Sus. + E4{1}                    9      70     276      11 1.00 1.00            23a  OCC    2925  22211  
        Sus. + E5{1}                   38      70     263      12 1.00 1.00            23a  OCC    2842  22211  
        Sus. + E6{1}                   10      73     382      13 1.00 1.00            23a  OCC    3694  22211  
        Sus. + E7{1}                    2      70     125      14 1.00 1.00            23a  OCC    1836  22211  
        Sus. + E8{1}                    9      73     276      12 1.00 1.00            23a  OCC    2925  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q26 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122      20       5       5 1.00 1.00 1.00 1.00  23a SUST     677  16700  
        TR:Amb to T1{1}                67       0     202       1 1.00 1.00 1.00 1.00 (17) DISP    1439  25050  
        Amb to T1{1}                   67       0     202       1 1.00 1.00 1.00 1.00 (17) DISP    1439  25050  
        Sus. + E1{1}                   40      23     138      13 1.00 1.00            23a  OCC    1664  22211  
        Sus. + E2{1}                   11      22      87      12 1.00 1.00            23a  OCC    1281  22211  
        Sus. + E3{1}                    0      23      13      15 1.00 1.00            23a  OCC     772  22211  
        Sus. + E4{1}                   11      22      16      11 1.00 1.00            23a  OCC     779  22211  
        Sus. + E5{1}                   40      22     139      12 1.00 1.00            23a  OCC    1670  22211  
        Sus. + E6{1}                   12      23      88      13 1.00 1.00            23a  OCC    1289  22211  
        Sus. + E7{1}                    0      22      13      14 1.00 1.00            23a  OCC     767  22211  
        Sus. + E8{1}                   11      23      17      12 1.00 1.00            23a  OCC     783  22211  
 
 Q26 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122       5      20       5 1.33 1.11 1.00 1.00  23a SUST     695  16700  
        TR:Amb to T1{1}                67     202       0       1 1.78 1.48 1.00 1.00 (17) DISP    2533  25050  
        Amb to T1{1}                   67     202       0       1 1.78 1.48 1.00 1.00 (17) DISP    2533  25050  
        Sus. + E1{1}                   40     138      23      13 1.33 1.11            23a  OCC    2003  22211  
        Sus. + E2{1}                   11      87      22      12 1.33 1.11            23a  OCC    1497  22211  
        Sus. + E3{1}                    0      13      23      15 1.33 1.11            23a  OCC     805  22211  
        Sus. + E4{1}                   11      16      22      11 1.33 1.11            23a  OCC     824  22211  
        Sus. + E5{1}                   40     139      22      12 1.33 1.11            23a  OCC    2011  22211  
        Sus. + E6{1}                   12      88      23      13 1.33 1.11            23a  OCC    1507  22211  
        Sus. + E7{1}                    0      13      22      14 1.33 1.11            23a  OCC     802  22211  
        Sus. + E8{1}                   11      17      23      12 1.33 1.11            23a  OCC     828  22211  
 
 Q26 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1110       9       6       8 1.33 1.11 1.00 1.00  23a SUST     625  16700  
        TR:Amb to T1{1}               498     364       1       0 1.78 1.48 1.00 1.00 (17) DISP    4727  25050  
        Amb to T1{1}                  498     364       1       0 1.78 1.48 1.00 1.00 (17) DISP    4727  25050  
        Sus. + E1{1}                  112      86      13       9 1.33 1.11            23a  OCC    1416  22211  
        Sus. + E2{1}                  266      31      14       9 1.33 1.11            23a  OCC     973  22211  
        Sus. + E3{1}                  118      61      14       9 1.33 1.11            23a  OCC    1185  22211  
        Sus. + E4{1}                  256     113      13       9 1.33 1.11            23a  OCC    1747  22211  
        Sus. + E5{1}                  112      86      15       9 1.33 1.11            23a  OCC    1425  22211  
        Sus. + E6{1}                  266      30      12       9 1.33 1.11            23a  OCC     961  22211  
        Sus. + E7{1}                  118      61      16       9 1.33 1.11            23a  OCC    1189  22211  
        Sus. + E8{1}                  256     113      11       9 1.33 1.11            23a  OCC    1747  22211  
 
 Q26 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1110       6       9       8 1.00 1.00 1.00 1.00  23a SUST     604  16700  
        TR:Amb to T1{1}               498       1     364       0 1.00 1.00 1.00 1.00 (17) DISP    2758  25050  
        Amb to T1{1}                  498       1     364       0 1.00 1.00 1.00 1.00 (17) DISP    2758  25050  
        Sus. + E1{1}                  112      13      86       9 1.00 1.00            23a  OCC    1211  22211  
        Sus. + E2{1}                  266      14      31       9 1.00 1.00            23a  OCC     899  22211  
        Sus. + E3{1}                  118      14      61       9 1.00 1.00            23a  OCC    1039  22211  
        Sus. + E4{1}                  256      13     113       9 1.00 1.00            23a  OCC    1476  22211  
        Sus. + E5{1}                  112      15      86       9 1.00 1.00            23a  OCC    1219  22211  
        Sus. + E6{1}                  266      12      30       9 1.00 1.00            23a  OCC     889  22211  
        Sus. + E7{1}                  118      16      61       9 1.00 1.00            23a  OCC    1043  22211  
        Sus. + E8{1}                  256      11     113       9 1.00 1.00            23a  OCC    1476  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q27  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1110      79       1       8 1.00 1.00 1.00 1.00  23a SUST    1091  16700  
        TR:Amb to T1{1}               498       0      99       0 1.00 1.00 1.00 1.00 (17) DISP     913  25050  
        Amb to T1{1}                  498       0      99       0 1.00 1.00 1.00 1.00 (17) DISP     913  25050  
        Sus. + E1{1}                  127      87     262       9 1.00 1.00            23a  OCC    3036  22211  
        Sus. + E2{1}                  252      90     162       9 1.00 1.00            23a  OCC    2373  22211  
        Sus. + E3{1}                  132      86       9       9 1.00 1.00            23a  OCC    1230  22211  
        Sus. + E4{1}                  242      89      32       9 1.00 1.00            23a  OCC    1444  22211  
        Sus. + E5{1}                  126      90     263       9 1.00 1.00            23a  OCC    3046  22211  
        Sus. + E6{1}                  252      87     163       9 1.00 1.00            23a  OCC    2382  22211  
        Sus. + E7{1}                  132      90       9       9 1.00 1.00            23a  OCC    1251  22211  
        Sus. + E8{1}                  242      87      33       9 1.00 1.00            23a  OCC    1439  22211  
 
 Q27  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106      79       1       8 1.00 1.00 1.00 1.00  23a SUST    1090  16700  
        TR:Amb to T1{1}               546       0      99       0 1.00 1.00 1.00 1.00 (17) DISP     934  25050  
        Amb to T1{1}                  546       0      99       0 1.00 1.00 1.00 1.00 (17) DISP     934  25050  
        Sus. + E1{1}                  171      87     262       9 1.00 1.00            23a  OCC    3055  22211  
        Sus. + E2{1}                  297      90     162       9 1.00 1.00            23a  OCC    2392  22211  
        Sus. + E3{1}                  177      86       9       9 1.00 1.00            23a  OCC    1249  22211  
        Sus. + E4{1}                  286      89      32       9 1.00 1.00            23a  OCC    1463  22211  
        Sus. + E5{1}                  171      90     263       9 1.00 1.00            23a  OCC    3066  22211  
        Sus. + E6{1}                  296      87     163       9 1.00 1.00            23a  OCC    2402  22211  
        Sus. + E7{1}                  177      90       9       9 1.00 1.00            23a  OCC    1271  22211  
        Sus. + E8{1}                  286      87      33       9 1.00 1.00            23a  OCC    1459  22211  
 
 Q28  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106      95       0       8 1.00 1.00 1.00 1.00  23a SUST    1210  16700  
        TR:Amb to T1{1}               546       0       6       0 1.00 1.00 1.00 1.00 (17) DISP     288  25050  
        Amb to T1{1}                  546       0       6       0 1.00 1.00 1.00 1.00 (17) DISP     288  25050  
        Sus. + E1{1}                  192     107      11       9 1.00 1.00            23a  OCC    1414  22211  
        Sus. + E2{1}                  276     106      16       9 1.00 1.00            23a  OCC    1480  22211  
        Sus. + E3{1}                  197     107      27       9 1.00 1.00            23a  OCC    1513  22211  
        Sus. + E4{1}                  266     106      34       9 1.00 1.00            23a  OCC    1592  22211  
        Sus. + E5{1}                  192     106      11       9 1.00 1.00            23a  OCC    1412  22211  
        Sus. + E6{1}                  276     107      16       9 1.00 1.00            23a  OCC    1481  22211  
        Sus. + E7{1}                  197     106      27       9 1.00 1.00            23a  OCC    1511  22211  
        Sus. + E8{1}                  266     107      34       9 1.00 1.00            23a  OCC    1593  22211  
 
 Q28  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106      95       0       8 1.00 1.00 1.00 1.00  23a SUST    1210  16700  
        TR:Amb to T1{1}               457       0       6       0 1.00 1.00 1.00 1.00 (17) DISP     248  25050  
        Amb to T1{1}                  457       0       6       0 1.00 1.00 1.00 1.00 (17) DISP     248  25050  
        Sus. + E1{1}                  103     107      11       9 1.00 1.00            23a  OCC    1372  22211  
        Sus. + E2{1}                  187     106      16       9 1.00 1.00            23a  OCC    1438  22211  
        Sus. + E3{1}                  108     107      27       9 1.00 1.00            23a  OCC    1471  22211  
        Sus. + E4{1}                  177     106      34       9 1.00 1.00            23a  OCC    1550  22211  
        Sus. + E5{1}                  102     106      11       9 1.00 1.00            23a  OCC    1370  22211  
        Sus. + E6{1}                  187     107      16       9 1.00 1.00            23a  OCC    1439  22211  
        Sus. + E7{1}                  108     106      27       9 1.00 1.00            23a  OCC    1469  22211  
        Sus. + E8{1}                  177     107      34       9 1.00 1.00            23a  OCC    1552  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q30  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106     117       1       8 1.00 1.00 1.00 1.00  23a SUST    1369  16700  
        TR:Amb to T1{1}               457       0      44       0 1.00 1.00 1.00 1.00 (17) DISP     509  25050  
        Amb to T1{1}                  457       0      44       0 1.00 1.00 1.00 1.00 (17) DISP     509  25050  
        Sus. + E1{1}                  123     131      41       9 1.00 1.00            23a  OCC    1739  22211  
        Sus. + E2{1}                  166     131      35       9 1.00 1.00            23a  OCC    1717  22211  
        Sus. + E3{1}                  129     131      47       9 1.00 1.00            23a  OCC    1780  22211  
        Sus. + E4{1}                  156     131      52       9 1.00 1.00            23a  OCC    1827  22211  
        Sus. + E5{1}                  123     131      41       9 1.00 1.00            23a  OCC    1739  22211  
        Sus. + E6{1}                  166     131      35       9 1.00 1.00            23a  OCC    1717  22211  
        Sus. + E7{1}                  129     131      47       9 1.00 1.00            23a  OCC    1781  22211  
        Sus. + E8{1}                  156     131      52       9 1.00 1.00            23a  OCC    1827  22211  
 
 Q30  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106     117       1       8 1.00 1.00 1.00 1.00  23a SUST    1369  16700  
        TR:Amb to T1{1}               360       0      44       0 1.00 1.00 1.00 1.00 (17) DISP     466  25050  
        Amb to T1{1}                  360       0      44       0 1.00 1.00 1.00 1.00 (17) DISP     466  25050  
        Sus. + E1{1}                   26     131      41       9 1.00 1.00            23a  OCC    1693  22211  
        Sus. + E2{1}                   70     131      35       9 1.00 1.00            23a  OCC    1672  22211  
        Sus. + E3{1}                   32     131      47       9 1.00 1.00            23a  OCC    1735  22211  
        Sus. + E4{1}                   59     131      52       9 1.00 1.00            23a  OCC    1782  22211  
        Sus. + E5{1}                   26     131      41       9 1.00 1.00            23a  OCC    1694  22211  
        Sus. + E6{1}                   69     131      35       9 1.00 1.00            23a  OCC    1671  22211  
        Sus. + E7{1}                   32     131      47       9 1.00 1.00            23a  OCC    1735  22211  
        Sus. + E8{1}                   59     131      52       9 1.00 1.00            23a  OCC    1782  22211  
 
 Q31  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106      13       3       8 1.00 1.00 1.00 1.00  23a SUST     614  16700  
        TR:Amb to T1{1}               360       0     165       0 1.00 1.00 1.00 1.00 (17) DISP    1308  25050  
        Amb to T1{1}                  360       0     165       0 1.00 1.00 1.00 1.00 (17) DISP    1308  25050  
        Sus. + E1{1}                   47      14     154       9 1.00 1.00            23a  OCC    1731  22211  
        Sus. + E2{1}                   49      14     153       9 1.00 1.00            23a  OCC    1721  22211  
        Sus. + E3{1}                   52      14      76       9 1.00 1.00            23a  OCC    1171  22211  
        Sus. + E4{1}                   39      14      89       9 1.00 1.00            23a  OCC    1255  22211  
        Sus. + E5{1}                   47      14     154       9 1.00 1.00            23a  OCC    1732  22211  
        Sus. + E6{1}                   49      14     153       9 1.00 1.00            23a  OCC    1723  22211  
        Sus. + E7{1}                   52      14      76       9 1.00 1.00            23a  OCC    1171  22211  
        Sus. + E8{1}                   39      14      89       9 1.00 1.00            23a  OCC    1255  22211  
 
 Q31  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1113      13       3       8 1.00 1.00 1.00 1.00  23a SUST     618  16700  
        TR:Amb to T1{1}               278       0     165       0 1.00 1.00 1.00 1.00 (17) DISP    1271  25050  
        Amb to T1{1}                  278       0     165       0 1.00 1.00 1.00 1.00 (17) DISP    1271  25050  
        Sus. + E1{1}                   28      14     154       9 1.00 1.00            23a  OCC    1725  22211  
        Sus. + E2{1}                   26      14     153       9 1.00 1.00            23a  OCC    1713  22211  
        Sus. + E3{1}                   22      14      76       9 1.00 1.00            23a  OCC    1160  22211  
        Sus. + E4{1}                   36      14      89       9 1.00 1.00            23a  OCC    1257  22211  
        Sus. + E5{1}                   28      14     154       9 1.00 1.00            23a  OCC    1727  22211  
        Sus. + E6{1}                   26      14     153       9 1.00 1.00            23a  OCC    1715  22211  
        Sus. + E7{1}                   22      14      76       9 1.00 1.00            23a  OCC    1160  22211  
        Sus. + E8{1}                   36      14      89       9 1.00 1.00            23a  OCC    1257  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q32 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1113       2      13       8 1.00 1.00 1.00 1.00  23a SUST     617  16700  
        TR:Amb to T1{1}               278       0     318       0 1.00 1.00 1.00 1.00 (17) DISP    2341  25050  
        Amb to T1{1}                  278       0     318       0 1.00 1.00 1.00 1.00 (17) DISP    2341  25050  
        Sus. + E1{1}                   24       3      60       9 1.00 1.00            23a  OCC     971  22211  
        Sus. + E2{1}                   30       3      61       9 1.00 1.00            23a  OCC     985  22211  
        Sus. + E3{1}                   18       3      17       9 1.00 1.00            23a  OCC     660  22211  
        Sus. + E4{1}                   40       3      20       9 1.00 1.00            23a  OCC     693  22211  
        Sus. + E5{1}                   24       3      60       9 1.00 1.00            23a  OCC     970  22211  
        Sus. + E6{1}                   30       3      61       9 1.00 1.00            23a  OCC     983  22211  
        Sus. + E7{1}                   18       3      17       9 1.00 1.00            23a  OCC     660  22211  
        Sus. + E8{1}                   40       3      20       9 1.00 1.00            23a  OCC     693  22211  
 
 Q32 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1113      13       2       8 1.33 1.11 1.00 1.00  23a SUST     647  16700  
        TR:Amb to T1{1}               278     318       0       0 1.78 1.48 1.00 1.00 (17) DISP    4063  25050  
        Amb to T1{1}                  278     318       0       0 1.78 1.48 1.00 1.00 (17) DISP    4063  25050  
        Sus. + E1{1}                   24      60       3       9 1.33 1.11            23a  OCC    1115  22211  
        Sus. + E2{1}                   30      61       3       9 1.33 1.11            23a  OCC    1132  22211  
        Sus. + E3{1}                   18      17       3       9 1.33 1.11            23a  OCC     700  22211  
        Sus. + E4{1}                   40      20       3       9 1.33 1.11            23a  OCC     742  22211  
        Sus. + E5{1}                   24      60       3       9 1.33 1.11            23a  OCC    1113  22211  
        Sus. + E6{1}                   30      61       3       9 1.33 1.11            23a  OCC    1130  22211  
        Sus. + E7{1}                   18      17       3       9 1.33 1.11            23a  OCC     701  22211  
        Sus. + E8{1}                   40      20       3       9 1.33 1.11            23a  OCC     741  22211  
 
 Q32 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      12      11       0 1.33 1.11 1.00 1.00  23a SUST     666  16700  
        TR:Amb to T1{1}                79     244       0       0 1.78 1.48 1.00 1.00 (17) DISP    3050  25050  
        Amb to T1{1}                   79     244       0       0 1.78 1.48 1.00 1.00 (17) DISP    3050  25050  
        Sus. + E1{1}                   99     105      12       0 1.33 1.11            23a  OCC    1616  22211  
        Sus. + E2{1}                   99     110      12       0 1.33 1.11            23a  OCC    1657  22211  
        Sus. + E3{1}                   44      39      12       0 1.33 1.11            23a  OCC     950  22211  
        Sus. + E4{1}                   44      35      12       0 1.33 1.11            23a  OCC     913  22211  
        Sus. + E5{1}                   99     105      13       0 1.33 1.11            23a  OCC    1614  22211  
        Sus. + E6{1}                   99     109      12       0 1.33 1.11            23a  OCC    1655  22211  
        Sus. + E7{1}                   44      39      13       0 1.33 1.11            23a  OCC     950  22211  
        Sus. + E8{1}                   44      35      12       0 1.33 1.11            23a  OCC     913  22211  
 
 Q32 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      11      12       0 1.00 1.00 1.00 1.00  23a SUST     639  16700  
        TR:Amb to T1{1}                79       0     244       0 1.00 1.00 1.00 1.00 (17) DISP    1732  25050  
        Amb to T1{1}                   79       0     244       0 1.00 1.00 1.00 1.00 (17) DISP    1732  25050  
        Sus. + E1{1}                   99      12     105       0 1.00 1.00            23a  OCC    1363  22211  
        Sus. + E2{1}                   99      12     110       0 1.00 1.00            23a  OCC    1394  22211  
        Sus. + E3{1}                   44      12      39       0 1.00 1.00            23a  OCC     857  22211  
        Sus. + E4{1}                   44      12      35       0 1.00 1.00            23a  OCC     830  22211  
        Sus. + E5{1}                   99      13     105       0 1.00 1.00            23a  OCC    1363  22211  
        Sus. + E6{1}                   99      12     109       0 1.00 1.00            23a  OCC    1393  22211  
        Sus. + E7{1}                   44      13      39       0 1.00 1.00            23a  OCC     857  22211  
        Sus. + E8{1}                   44      12      35       0 1.00 1.00            23a  OCC     830  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q33  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      61      11       0 1.00 1.00 1.00 1.00  23a SUST     971  16700  
        TR:Amb to T1{1}                79       0     362       0 1.00 1.00 1.00 1.00 (17) DISP    2558  25050  
        Amb to T1{1}                   79       0     362       0 1.00 1.00 1.00 1.00 (17) DISP    2558  25050  
        Sus. + E1{1}                   95      68     149       0 1.00 1.00            23a  OCC    2015  22211  
        Sus. + E2{1}                   95      68     181       0 1.00 1.00            23a  OCC    2246  22211  
        Sus. + E3{1}                   48      68      71       0 1.00 1.00            23a  OCC    1429  22211  
        Sus. + E4{1}                   48      68     129       0 1.00 1.00            23a  OCC    1849  22211  
        Sus. + E5{1}                   95      68     149       0 1.00 1.00            23a  OCC    2018  22211  
        Sus. + E6{1}                   95      68     181       0 1.00 1.00            23a  OCC    2249  22211  
        Sus. + E7{1}                   48      68      71       0 1.00 1.00            23a  OCC    1429  22211  
        Sus. + E8{1}                   48      68     129       0 1.00 1.00            23a  OCC    1848  22211  
 
 Q33  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122      61      11       0 1.00 1.00 1.00 1.00  23a SUST     974  16700  
        TR:Amb to T1{1}                72       0     362       0 1.00 1.00 1.00 1.00 (17) DISP    2555  25050  
        Amb to T1{1}                   72       0     362       0 1.00 1.00 1.00 1.00 (17) DISP    2555  25050  
        Sus. + E1{1}                   95      68     149       0 1.00 1.00            23a  OCC    2018  22211  
        Sus. + E2{1}                   95      68     181       0 1.00 1.00            23a  OCC    2249  22211  
        Sus. + E3{1}                   48      68      71       0 1.00 1.00            23a  OCC    1432  22211  
        Sus. + E4{1}                   48      68     129       0 1.00 1.00            23a  OCC    1852  22211  
        Sus. + E5{1}                   95      68     149       0 1.00 1.00            23a  OCC    2021  22211  
        Sus. + E6{1}                   95      68     181       0 1.00 1.00            23a  OCC    2252  22211  
        Sus. + E7{1}                   48      68      71       0 1.00 1.00            23a  OCC    1432  22211  
        Sus. + E8{1}                   48      68     129       0 1.00 1.00            23a  OCC    1851  22211  
 
 Q35  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122       7       0       0 1.00 1.00 1.00 1.00  23a SUST     575  16700  
        TR:Amb to T1{1}                72       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      32  25050  
        Amb to T1{1}                   72       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      32  25050  
        Sus. + E1{1}                   74       7       1       0 1.00 1.00            23a  OCC     620  22211  
        Sus. + E2{1}                   74       7       1       0 1.00 1.00            23a  OCC     620  22211  
        Sus. + E3{1}                   68       7       1       0 1.00 1.00            23a  OCC     617  22211  
        Sus. + E4{1}                   68       7       1       0 1.00 1.00            23a  OCC     617  22211  
        Sus. + E5{1}                   74       7       1       0 1.00 1.00            23a  OCC     620  22211  
        Sus. + E6{1}                   74       7       1       0 1.00 1.00            23a  OCC     620  22211  
        Sus. + E7{1}                   68       7       1       0 1.00 1.00            23a  OCC     617  22211  
        Sus. + E8{1}                   68       7       1       0 1.00 1.00            23a  OCC     617  22211  
 
 Q35  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       7       0       0 1.00 1.00 1.00 1.00  23a SUST     575  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E2{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E3{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E4{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E5{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E6{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E7{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E8{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q34    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       0       0       0 1.00 1.00 1.00 1.00  23a SUST     527  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E2{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E3{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E4{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E5{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E6{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E7{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E8{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
 
 *** Segment Q  end   ***
 
 *** Segment R  begin ***
 
 Q08    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1002      36      14      24 1.11 1.23 1.00 1.00  23a SUST     805  16700  
        TR:Amb to T1{1}                56      44      22      32 1.48 1.64 1.64 1.00 (17) DISP     600  25050  
        Amb to T1{1}                   56      44      22      32 1.48 1.64 1.64 1.00 (17) DISP     600  25050  
        Sus. + E1{1}                   11     142      18     103 1.11 1.23            23a  OCC    1836  22211  
        Sus. + E2{1}                   10     124      26      86 1.11 1.23            23a  OCC    1653  22211  
        Sus. + E3{1}                   22     131      32     100 1.11 1.23            23a  OCC    1765  22211  
        Sus. + E4{1}                    6     124      18      75 1.11 1.23            23a  OCC    1600  22211  
        Sus. + E5{1}                   15     135      15      99 1.11 1.23            23a  OCC    1768  22211  
        Sus. + E6{1}                   19     133      23      92 1.11 1.23            23a  OCC    1735  22211  
        Sus. + E7{1}                    4     124      35      96 1.11 1.23            23a  OCC    1706  22211  
        Sus. + E8{1}                   19     131      22      78 1.11 1.23            23a  OCC    1669  22211  
 
 R01    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1009      33      17      24 1.00 1.00 1.00 1.00  23a SUST     760  16700  
        TR:Amb to T1{1}                56      38      44      32 1.00 1.00 1.00 1.00 (17) DISP     479  25050  
        Amb to T1{1}                   56      38      44      32 1.00 1.00 1.00 1.00 (17) DISP     479  25050  
        Sus. + E1{1}                   10     135      27     103 1.00 1.00            23a  OCC    1700  22211  
        Sus. + E2{1}                    9     119      20      86 1.00 1.00            23a  OCC    1531  22211  
        Sus. + E3{1}                   21     125      18     100 1.00 1.00            23a  OCC    1632  22211  
        Sus. + E4{1}                    5     118      22      75 1.00 1.00            23a  OCC    1483  22211  
        Sus. + E5{1}                   14     128      29      99 1.00 1.00            23a  OCC    1644  22211  
        Sus. + E6{1}                   18     127      24      92 1.00 1.00            23a  OCC    1607  22211  
        Sus. + E7{1}                    3     119      19      96 1.00 1.00            23a  OCC    1575  22211  
        Sus. + E8{1}                   19     125      19      78 1.00 1.00            23a  OCC    1540  22211  
 
 *** Segment R  end   ***
 
 *** Segment S  begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 S00    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      70       1      24 1.00 1.00 1.00 1.00  23a SUST    1047  16700  
        TR:Amb to T1{1}                10      83      34      80 1.00 1.00 1.00 1.00 (17) DISP     839  25050  
        Amb to T1{1}                   10      83      34      80 1.00 1.00 1.00 1.00 (17) DISP     839  25050  
        Sus. + E1{1}                   44     259      33      58 1.00 1.00            23a  OCC    2477  22211  
        Sus. + E2{1}                   41     229      52      60 1.00 1.00            23a  OCC    2297  22211  
        Sus. + E3{1}                   42     239      38      38 1.00 1.00            23a  OCC    2323  22211  
        Sus. + E4{1}                   41     224      40      86 1.00 1.00            23a  OCC    2298  22211  
        Sus. + E5{1}                   43     242      31      62 1.00 1.00            23a  OCC    2357  22211  
        Sus. + E6{1}                   42     246      52      54 1.00 1.00            23a  OCC    2407  22211  
        Sus. + E7{1}                   41     223      36      35 1.00 1.00            23a  OCC    2201  22211  
        Sus. + E8{1}                   41     241      42      83 1.00 1.00            23a  OCC    2402  22211  
 
 S01 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      50       0      24 1.00 1.00 1.00 1.00  23a SUST     899  16700  
        TR:Amb to T1{1}                10      70      27      80 1.00 1.00 1.00 1.00 (17) DISP     766  25050  
        Amb to T1{1}                   10      70      27      80 1.00 1.00 1.00 1.00 (17) DISP     766  25050  
        Sus. + E1{1}                   44     235      35      58 1.00 1.00            23a  OCC    2310  22211  
        Sus. + E2{1}                   40     212      47      60 1.00 1.00            23a  OCC    2167  22211  
        Sus. + E3{1}                   41     218      35      38 1.00 1.00            23a  OCC    2166  22211  
        Sus. + E4{1}                   40     208      44      86 1.00 1.00            23a  OCC    2187  22211  
        Sus. + E5{1}                   43     224      34      62 1.00 1.00            23a  OCC    2231  22211  
        Sus. + E6{1}                   42     224      48      54 1.00 1.00            23a  OCC    2243  22211  
        Sus. + E7{1}                   40     207      33      35 1.00 1.00            23a  OCC    2085  22211  
        Sus. + E8{1}                   41     219      45      83 1.00 1.00            23a  OCC    2253  22211  
 
 S01 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      50       0      24 1.33 1.11 1.00 1.00  23a SUST    1017  16700  
        TR:Amb to T1{1}                10      70      27      80 1.78 1.48 1.00 1.00 (17) DISP    1072  25050  
        Amb to T1{1}                   10      70      27      80 1.78 1.48 1.00 1.00 (17) DISP    1072  25050  
        Sus. + E1{1}                   44     235      35      58 1.33 1.11            23a  OCC    2867  22211  
        Sus. + E2{1}                   40     212      47      60 1.33 1.11            23a  OCC    2664  22211  
        Sus. + E3{1}                   41     218      35      38 1.33 1.11            23a  OCC    2685  22211  
        Sus. + E4{1}                   40     208      44      86 1.33 1.11            23a  OCC    2663  22211  
        Sus. + E5{1}                   43     224      34      62 1.33 1.11            23a  OCC    2758  22211  
        Sus. + E6{1}                   42     224      48      54 1.33 1.11            23a  OCC    2772  22211  
        Sus. + E7{1}                   40     207      33      35 1.33 1.11            23a  OCC    2578  22211  
        Sus. + E8{1}                   41     219      45      83 1.33 1.11            23a  OCC    2758  22211  
 
 S01 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1208      14      22       2 1.33 1.11 1.00 1.00  23a SUST     789  16700  
        TR:Amb to T1{1}                56      46      67      14 1.78 1.48 1.00 1.00 (17) DISP     924  25050  
        Amb to T1{1}                   56      46      67      14 1.78 1.48 1.00 1.00 (17) DISP     924  25050  
        Sus. + E1{1}                   14     179      51      42 1.33 1.11            23a  OCC    2422  22211  
        Sus. + E2{1}                   15     167      53      44 1.33 1.11            23a  OCC    2321  22211  
        Sus. + E3{1}                    3     166      34      34 1.33 1.11            23a  OCC    2275  22211  
        Sus. + E4{1}                   18     165      76      54 1.33 1.11            23a  OCC    2357  22211  
        Sus. + E5{1}                   10     176      54      41 1.33 1.11            23a  OCC    2403  22211  
        Sus. + E6{1}                    6     171      48      44 1.33 1.11            23a  OCC    2345  22211  
        Sus. + E7{1}                   21     165      30      32 1.33 1.11            23a  OCC    2267  22211  
        Sus. + E8{1}                    5     166      73      55 1.33 1.11            23a  OCC    2359  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 S01 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1208      14      22       2 1.00 1.00 1.00 1.00  23a SUST     755  16700  
        TR:Amb to T1{1}                56      46      67      14 1.00 1.00 1.00 1.00 (17) DISP     599  25050  
        Amb to T1{1}                   56      46      67      14 1.00 1.00 1.00 1.00 (17) DISP     599  25050  
        Sus. + E1{1}                   14     179      51      42 1.00 1.00            23a  OCC    2003  22211  
        Sus. + E2{1}                   15     167      53      44 1.00 1.00            23a  OCC    1930  22211  
        Sus. + E3{1}                    3     166      34      34 1.00 1.00            23a  OCC    1881  22211  
        Sus. + E4{1}                   18     165      76      54 1.00 1.00            23a  OCC    1979  22211  
        Sus. + E5{1}                   10     176      54      41 1.00 1.00            23a  OCC    1989  22211  
        Sus. + E6{1}                    6     171      48      44 1.00 1.00            23a  OCC    1945  22211  
        Sus. + E7{1}                   21     165      30      32 1.00 1.00            23a  OCC    1877  22211  
        Sus. + E8{1}                    5     166      73      55 1.00 1.00            23a  OCC    1978  22211  
 
 S02 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1143      19       8       2 1.00 1.00 1.00 1.00  23a SUST     688  16700  
        TR:Amb to T1{1}                56      14     132      14 1.00 1.00 1.00 1.00 (17) DISP     953  25050  
        Amb to T1{1}                   56      14     132      14 1.00 1.00 1.00 1.00 (17) DISP     953  25050  
        Sus. + E1{1}                    6      74      26      42 1.00 1.00            23a  OCC    1198  22211  
        Sus. + E2{1}                    7      66      18      44 1.00 1.00            23a  OCC    1150  22211  
        Sus. + E3{1}                    5      71      10      34 1.00 1.00            23a  OCC    1127  22211  
        Sus. + E4{1}                   10      66      48      54 1.00 1.00            23a  OCC    1273  22211  
        Sus. + E5{1}                    2      69      32      41 1.00 1.00            23a  OCC    1181  22211  
        Sus. + E6{1}                    2      70      16      44 1.00 1.00            23a  OCC    1174  22211  
        Sus. + E7{1}                   13      66      15      32 1.00 1.00            23a  OCC    1103  22211  
        Sus. + E8{1}                    3      70      42      55 1.00 1.00            23a  OCC    1276  22211  
 
 S02 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1143       8      19       2 1.33 1.11 1.00 1.00  23a SUST     711  16700  
        TR:Amb to T1{1}                56     132      14      14 1.78 1.48 1.00 1.00 (17) DISP    1665  25050  
        Amb to T1{1}                   56     132      14      14 1.78 1.48 1.00 1.00 (17) DISP    1665  25050  
        Sus. + E1{1}                    6      26      74      42 1.33 1.11            23a  OCC    1266  22211  
        Sus. + E2{1}                    7      18      66      44 1.33 1.11            23a  OCC    1204  22211  
        Sus. + E3{1}                    5      10      71      34 1.33 1.11            23a  OCC    1185  22211  
        Sus. + E4{1}                   10      48      66      54 1.33 1.11            23a  OCC    1370  22211  
        Sus. + E5{1}                    2      32      69      41 1.33 1.11            23a  OCC    1254  22211  
        Sus. + E6{1}                    2      16      70      44 1.33 1.11            23a  OCC    1231  22211  
        Sus. + E7{1}                   13      15      66      32 1.33 1.11            23a  OCC    1160  22211  
        Sus. + E8{1}                    3      42      70      55 1.33 1.11            23a  OCC    1363  22211  
 
 S02 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      16       0      22 1.33 1.11 1.00 1.00  23a SUST     694  16700  
        TR:Amb to T1{1}                33     124      10      18 1.78 1.48 1.00 1.00 (17) DISP    1552  25050  
        Amb to T1{1}                   33     124      10      18 1.78 1.48 1.00 1.00 (17) DISP    1552  25050  
        Sus. + E1{1}                    1      36      29      87 1.33 1.11            23a  OCC    1261  22211  
        Sus. + E2{1}                    0      28      33      78 1.33 1.11            23a  OCC    1192  22211  
        Sus. + E3{1}                    5      17      22      83 1.33 1.11            23a  OCC    1174  22211  
        Sus. + E4{1}                    9      55      42      78 1.33 1.11            23a  OCC    1352  22211  
        Sus. + E5{1}                    2      40      29      83 1.33 1.11            23a  OCC    1245  22211  
        Sus. + E6{1}                    1      25      33      83 1.33 1.11            23a  OCC    1217  22211  
        Sus. + E7{1}                    7      21      21      79 1.33 1.11            23a  OCC    1144  22211  
        Sus. + E8{1}                    7      52      43      83 1.33 1.11            23a  OCC    1357  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 S02 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      16       0      22 1.00 1.00 1.00 1.00  23a SUST     657  16700  
        TR:Amb to T1{1}                33     124      10      18 1.00 1.00 1.00 1.00 (17) DISP     887  25050  
        Amb to T1{1}                   33     124      10      18 1.00 1.00 1.00 1.00 (17) DISP     887  25050  
        Sus. + E1{1}                    1      36      29      87 1.00 1.00            23a  OCC    1199  22211  
        Sus. + E2{1}                    0      28      33      78 1.00 1.00            23a  OCC    1136  22211  
        Sus. + E3{1}                    5      17      22      83 1.00 1.00            23a  OCC    1131  22211  
        Sus. + E4{1}                    9      55      42      78 1.00 1.00            23a  OCC    1246  22211  
        Sus. + E5{1}                    2      40      29      83 1.00 1.00            23a  OCC    1176  22211  
        Sus. + E6{1}                    1      25      33      83 1.00 1.00            23a  OCC    1165  22211  
        Sus. + E7{1}                    7      21      21      79 1.00 1.00            23a  OCC    1100  22211  
        Sus. + E8{1}                    7      52      43      83 1.00 1.00            23a  OCC    1261  22211  
 
 S04 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      15      22      22 1.00 1.00 1.00 1.00  23a SUST     735  16700  
        TR:Amb to T1{1}                33      89      28      18 1.00 1.00 1.00 1.00 (17) DISP     676  25050  
        Amb to T1{1}                   33      89      28      18 1.00 1.00 1.00 1.00 (17) DISP     676  25050  
        Sus. + E1{1}                    6      46      93      87 1.00 1.00            23a  OCC    1473  22211  
        Sus. + E2{1}                    8      41      77      78 1.00 1.00            23a  OCC    1339  22211  
        Sus. + E3{1}                   13      45      90      83 1.00 1.00            23a  OCC    1440  22211  
        Sus. + E4{1}                    1      27      66      78 1.00 1.00            23a  OCC    1262  22211  
        Sus. + E5{1}                    5      44      89      83 1.00 1.00            23a  OCC    1426  22211  
        Sus. + E6{1}                    9      45      82      83 1.00 1.00            23a  OCC    1398  22211  
        Sus. + E7{1}                   14      47      87      79 1.00 1.00            23a  OCC    1409  22211  
        Sus. + E8{1}                    0      29      69      83 1.00 1.00            23a  OCC    1303  22211  
 
 S04 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      15      22      22 1.33 1.11 1.00 1.00  23a SUST     770  16700  
        TR:Amb to T1{1}                33      89      28      18 1.78 1.48 1.00 1.00 (17) DISP    1159  25050  
        Amb to T1{1}                   33      89      28      18 1.78 1.48 1.00 1.00 (17) DISP    1159  25050  
        Sus. + E1{1}                    6      46      93      87 1.33 1.11            23a  OCC    1575  22211  
        Sus. + E2{1}                    8      41      77      78 1.33 1.11            23a  OCC    1426  22211  
        Sus. + E3{1}                   13      45      90      83 1.33 1.11            23a  OCC    1539  22211  
        Sus. + E4{1}                    1      27      66      78 1.33 1.11            23a  OCC    1325  22211  
        Sus. + E5{1}                    5      44      89      83 1.33 1.11            23a  OCC    1523  22211  
        Sus. + E6{1}                    9      45      82      83 1.33 1.11            23a  OCC    1491  22211  
        Sus. + E7{1}                   14      47      87      79 1.33 1.11            23a  OCC    1511  22211  
        Sus. + E8{1}                    0      29      69      83 1.33 1.11            23a  OCC    1368  22211  
 
 S04 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      25      24      24 1.33 1.11 1.00 1.00  23a SUST     836  16700  
        TR:Amb to T1{1}                56      97      21      32 1.78 1.48 1.00 1.00 (17) DISP    1268  25050  
        Amb to T1{1}                   56      97      21      32 1.78 1.48 1.00 1.00 (17) DISP    1268  25050  
        Sus. + E1{1}                    0      54      98     103 1.33 1.11            23a  OCC    1707  22211  
        Sus. + E2{1}                    0      48      87      86 1.33 1.11            23a  OCC    1552  22211  
        Sus. + E3{1}                   11      54      93     100 1.33 1.11            23a  OCC    1667  22211  
        Sus. + E4{1}                    4      36      87      75 1.33 1.11            23a  OCC    1475  22211  
        Sus. + E5{1}                    5      54      92      99 1.33 1.11            23a  OCC    1659  22211  
        Sus. + E6{1}                    9      54      93      92 1.33 1.11            23a  OCC    1632  22211  
        Sus. + E7{1}                    6      54      88      96 1.33 1.11            23a  OCC    1622  22211  
        Sus. + E8{1}                    9      35      92      78 1.33 1.11            23a  OCC    1522  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 S04 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      24      25      24 1.00 1.00 1.00 1.00  23a SUST     779  16700  
        TR:Amb to T1{1}                56      21      97      32 1.00 1.00 1.00 1.00 (17) DISP     751  25050  
        Amb to T1{1}                   56      21      97      32 1.00 1.00 1.00 1.00 (17) DISP     751  25050  
        Sus. + E1{1}                    0      98      54     103 1.00 1.00            23a  OCC    1590  22211  
        Sus. + E2{1}                    0      87      48      86 1.00 1.00            23a  OCC    1443  22211  
        Sus. + E3{1}                   11      93      54     100 1.00 1.00            23a  OCC    1552  22211  
        Sus. + E4{1}                    4      87      36      75 1.00 1.00            23a  OCC    1374  22211  
        Sus. + E5{1}                    5      92      54      99 1.00 1.00            23a  OCC    1545  22211  
        Sus. + E6{1}                    9      93      54      92 1.00 1.00            23a  OCC    1514  22211  
        Sus. + E7{1}                    6      88      54      96 1.00 1.00            23a  OCC    1510  22211  
        Sus. + E8{1}                    9      92      35      78 1.00 1.00            23a  OCC    1418  22211  
 
 S05    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1078      29      20      24 1.00 1.00 1.00 1.00  23a SUST     781  16700  
        TR:Amb to T1{1}                56      31      66      32 1.00 1.00 1.00 1.00 (17) DISP     576  25050  
        Amb to T1{1}                   56      31      66      32 1.00 1.00 1.00 1.00 (17) DISP     576  25050  
        Sus. + E1{1}                    2     122      41     103 1.00 1.00            23a  OCC    1678  22211  
        Sus. + E2{1}                    1     108      35      86 1.00 1.00            23a  OCC    1518  22211  
        Sus. + E3{1}                   13     114      36     100 1.00 1.00            23a  OCC    1618  22211  
        Sus. + E4{1}                    3     108      31      75 1.00 1.00            23a  OCC    1466  22211  
        Sus. + E5{1}                    6     116      42      99 1.00 1.00            23a  OCC    1627  22211  
        Sus. + E6{1}                   10     115      39      92 1.00 1.00            23a  OCC    1591  22211  
        Sus. + E7{1}                    5     108      34      96 1.00 1.00            23a  OCC    1567  22211  
        Sus. + E8{1}                   10     114      29      78 1.00 1.00            23a  OCC    1516  22211  
 
 *** Segment S  end   ***
 
 *** Segment U  begin ***
 
 Q12    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1053       2      15       5 1.11 1.23 1.00 1.00  23a SUST     627  16700  
        TR:Amb to T1{1}                32      13     101      18 1.48 1.64 1.64 1.00 (17) DISP    1187  25050  
        Amb to T1{1}                   32      13     101      18 1.48 1.64 1.64 1.00 (17) DISP    1187  25050  
        Sus. + E1{1}                    9      26     144     117 1.11 1.23            23a  OCC    2047  22211  
        Sus. + E2{1}                    4      69      82     155 1.11 1.23            23a  OCC    1978  22211  
        Sus. + E3{1}                    6      15      69     112 1.11 1.23            23a  OCC    1550  22211  
        Sus. + E4{1}                    0      82      59     197 1.11 1.23            23a  OCC    2208  22211  
        Sus. + E5{1}                   26      24     140     116 1.11 1.23            23a  OCC    2020  22211  
        Sus. + E6{1}                   13      71      78     157 1.11 1.23            23a  OCC    1988  22211  
        Sus. + E7{1}                   24      13      67     111 1.11 1.23            23a  OCC    1534  22211  
        Sus. + E8{1}                   18      85      57     199 1.11 1.23            23a  OCC    2228  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 U01 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1075       2      15       5 1.00 1.00 1.00 1.00  23a SUST     612  16700  
        TR:Amb to T1{1}                32      10      69      18 1.00 1.00 1.00 1.00 (17) DISP     519  25050  
        Amb to T1{1}                   32      10      69      18 1.00 1.00 1.00 1.00 (17) DISP     519  25050  
        Sus. + E1{1}                   12       9      70     117 1.00 1.00            23a  OCC    1519  22211  
        Sus. + E2{1}                    1      11      15     155 1.00 1.00            23a  OCC    1700  22211  
        Sus. + E3{1}                    9       5      62     112 1.00 1.00            23a  OCC    1465  22211  
        Sus. + E4{1}                    3       4      20     197 1.00 1.00            23a  OCC    2003  22211  
        Sus. + E5{1}                   23      10      72     116 1.00 1.00            23a  OCC    1523  22211  
        Sus. + E6{1}                   11      11      18     157 1.00 1.00            23a  OCC    1717  22211  
        Sus. + E7{1}                   21       6      68     111 1.00 1.00            23a  OCC    1475  22211  
        Sus. + E8{1}                   15       5      26     199 1.00 1.00            23a  OCC    2019  22211  
 
 U01 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1075      15       2       5 1.33 1.11 1.00 1.00  23a SUST     648  16700  
        TR:Amb to T1{1}                32      69      10      18 1.78 1.48 1.00 1.00 (17) DISP     889  25050  
        Amb to T1{1}                   32      69      10      18 1.78 1.48 1.00 1.00 (17) DISP     889  25050  
        Sus. + E1{1}                   12      70       9     117 1.33 1.11            23a  OCC    1621  22211  
        Sus. + E2{1}                    1      15      11     155 1.33 1.11            23a  OCC    1735  22211  
        Sus. + E3{1}                    9      62       5     112 1.33 1.11            23a  OCC    1552  22211  
        Sus. + E4{1}                    3      20       4     197 1.33 1.11            23a  OCC    2039  22211  
        Sus. + E5{1}                   23      72      10     116 1.33 1.11            23a  OCC    1631  22211  
        Sus. + E6{1}                   11      18      11     157 1.33 1.11            23a  OCC    1753  22211  
        Sus. + E7{1}                   21      68       6     111 1.33 1.11            23a  OCC    1575  22211  
        Sus. + E8{1}                   15      26       5     199 1.33 1.11            23a  OCC    2057  22211  
 
 U01 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       2       5       2 1.33 1.11 1.00 1.00  23a SUST     569  16700  
        TR:Amb to T1{1}                87      90      14      15 1.78 1.48 1.00 1.00 (17) DISP    1167  25050  
        Amb to T1{1}                   87      90      14      15 1.78 1.48 1.00 1.00 (17) DISP    1167  25050  
        Sus. + E1{1}                   91      87     110      16 1.33 1.11            23a  OCC    1792  22211  
        Sus. + E2{1}                   31      14     142       5 1.33 1.11            23a  OCC    1697  22211  
        Sus. + E3{1}                   55      66     108       9 1.33 1.11            23a  OCC    1631  22211  
        Sus. + E4{1}                   28      16     181      15 1.33 1.11            23a  OCC    2007  22211  
        Sus. + E5{1}                   90      85     109      17 1.33 1.11            23a  OCC    1775  22211  
        Sus. + E6{1}                   31      14     144       4 1.33 1.11            23a  OCC    1713  22211  
        Sus. + E7{1}                   57      68     107      10 1.33 1.11            23a  OCC    1637  22211  
        Sus. + E8{1}                   30      19     182      14 1.33 1.11            23a  OCC    2024  22211  
 
 U01 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       2       5       2 1.00 1.00 1.00 1.00  23a SUST     564  16700  
        TR:Amb to T1{1}                87      90      14      15 1.00 1.00 1.00 1.00 (17) DISP     681  25050  
        Amb to T1{1}                   87      90      14      15 1.00 1.00 1.00 1.00 (17) DISP     681  25050  
        Sus. + E1{1}                   91      87     110      16 1.00 1.00            23a  OCC    1589  22211  
        Sus. + E2{1}                   31      14     142       5 1.00 1.00            23a  OCC    1580  22211  
        Sus. + E3{1}                   55      66     108       9 1.00 1.00            23a  OCC    1471  22211  
        Sus. + E4{1}                   28      16     181      15 1.00 1.00            23a  OCC    1859  22211  
        Sus. + E5{1}                   90      85     109      17 1.00 1.00            23a  OCC    1576  22211  
        Sus. + E6{1}                   31      14     144       4 1.00 1.00            23a  OCC    1594  22211  
        Sus. + E7{1}                   57      68     107      10 1.00 1.00            23a  OCC    1473  22211  
        Sus. + E8{1}                   30      19     182      14 1.00 1.00            23a  OCC    1873  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 U02    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      83       4       2 1.00 1.00 1.00 1.00  23a SUST    1131  16700  
        TR:Amb to T1{1}                87      29      31      15 1.00 1.00 1.00 1.00 (17) DISP     350  25050  
        Amb to T1{1}                   87      29      31      15 1.00 1.00 1.00 1.00 (17) DISP     350  25050  
        Sus. + E1{1}                   84     113      26      16 1.00 1.00            23a  OCC    1451  22211  
        Sus. + E2{1}                   24      87       7       5 1.00 1.00            23a  OCC    1182  22211  
        Sus. + E3{1}                   62     103      52       9 1.00 1.00            23a  OCC    1533  22211  
        Sus. + E4{1}                   35      91       8      15 1.00 1.00            23a  OCC    1252  22211  
        Sus. + E5{1}                   83      93      27      17 1.00 1.00            23a  OCC    1372  22211  
        Sus. + E6{1}                   24      99       6       4 1.00 1.00            23a  OCC    1260  22211  
        Sus. + E7{1}                   64      84      53      10 1.00 1.00            23a  OCC    1516  22211  
        Sus. + E8{1}                   37     111       7      14 1.00 1.00            23a  OCC    1366  22211  
 
 U04    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      11       4       2 1.00 1.00 1.00 1.00  23a SUST     614  16700  
        TR:Amb to T1{1}                87      75      49      15 1.00 1.00 1.00 1.00 (17) DISP     673  25050  
        Amb to T1{1}                   87      75      49      15 1.00 1.00 1.00 1.00 (17) DISP     673  25050  
        Sus. + E1{1}                   61      19      38      16 1.00 1.00            23a  OCC     914  22211  
        Sus. + E2{1}                    1      25      77       5 1.00 1.00            23a  OCC    1155  22211  
        Sus. + E3{1}                   85      25       7       9 1.00 1.00            23a  OCC     764  22211  
        Sus. + E4{1}                   58      42      91      15 1.00 1.00            23a  OCC    1314  22211  
        Sus. + E5{1}                   60      16      36      17 1.00 1.00            23a  OCC     898  22211  
        Sus. + E6{1}                    1      23      79       4 1.00 1.00            23a  OCC    1166  22211  
        Sus. + E7{1}                   87      24       9      10 1.00 1.00            23a  OCC     762  22211  
        Sus. + E8{1}                   61      41      93      14 1.00 1.00            23a  OCC    1328  22211  
 
 U11  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      77       4       2 1.00 1.00 1.00 1.00  23a SUST    1085  16700  
        TR:Amb to T1{1}                87      91      55      15 1.00 1.00 1.00 1.00 (17) DISP     789  25050  
        Amb to T1{1}                   87      91      55      15 1.00 1.00 1.00 1.00 (17) DISP     789  25050  
        Sus. + E1{1}                   60     101      63      16 1.00 1.00            23a  OCC    1585  22211  
        Sus. + E2{1}                    0     101     109       5 1.00 1.00            23a  OCC    1866  22211  
        Sus. + E3{1}                   86     106      23       9 1.00 1.00            23a  OCC    1378  22211  
        Sus. + E4{1}                   59     120     128      15 1.00 1.00            23a  OCC    2064  22211  
        Sus. + E5{1}                   59      83      61      17 1.00 1.00            23a  OCC    1537  22211  
        Sus. + E6{1}                    0      83     112       4 1.00 1.00            23a  OCC    1865  22211  
        Sus. + E7{1}                   88      89      20      10 1.00 1.00            23a  OCC    1281  22211  
        Sus. + E8{1}                   62     103     130      14 1.00 1.00            23a  OCC    2052  22211  
 
 U11  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122      77       4       2 1.00 1.00 1.00 1.00  23a SUST    1085  16700  
        TR:Amb to T1{1}                73      91      55      15 1.00 1.00 1.00 1.00 (17) DISP     782  25050  
        Amb to T1{1}                   73      91      55      15 1.00 1.00 1.00 1.00 (17) DISP     782  25050  
        Sus. + E1{1}                   45     101      63      16 1.00 1.00            23a  OCC    1578  22211  
        Sus. + E2{1}                   15     101     109       5 1.00 1.00            23a  OCC    1873  22211  
        Sus. + E3{1}                   71     106      23       9 1.00 1.00            23a  OCC    1371  22211  
        Sus. + E4{1}                   45     120     128      15 1.00 1.00            23a  OCC    2056  22211  
        Sus. + E5{1}                   44      83      61      17 1.00 1.00            23a  OCC    1530  22211  
        Sus. + E6{1}                   15      83     112       4 1.00 1.00            23a  OCC    1871  22211  
        Sus. + E7{1}                   74      89      20      10 1.00 1.00            23a  OCC    1274  22211  
        Sus. + E8{1}                   47     103     130      14 1.00 1.00            23a  OCC    2045  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 U05    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122      37       3       2 1.00 1.00 1.00 1.00  23a SUST     798  16700  
        TR:Amb to T1{1}                73      57      24      15 1.00 1.00 1.00 1.00 (17) DISP     473  25050  
        Amb to T1{1}                   73      57      24      15 1.00 1.00 1.00 1.00 (17) DISP     473  25050  
        Sus. + E1{1}                   44      54      56      16 1.00 1.00            23a  OCC    1237  22211  
        Sus. + E2{1}                   16      56      87       5 1.00 1.00            23a  OCC    1433  22211  
        Sus. + E3{1}                   73      45      36       9 1.00 1.00            23a  OCC    1088  22211  
        Sus. + E4{1}                   46      55      88      15 1.00 1.00            23a  OCC    1458  22211  
        Sus. + E5{1}                   43      45      54      17 1.00 1.00            23a  OCC    1212  22211  
        Sus. + E6{1}                   16      47      89       4 1.00 1.00            23a  OCC    1434  22211  
        Sus. + E7{1}                   75      38      35      10 1.00 1.00            23a  OCC    1073  22211  
        Sus. + E8{1}                   48      47      90      14 1.00 1.00            23a  OCC    1461  22211  
 
 U06    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512      21       2       2 1.00 1.00 1.00 1.00  23a SUST     975  16700  
        TR:Amb to T1{1}                74      41      10      15 1.00 1.00 1.00 1.00 (17) DISP    1018  25050  
        Amb to T1{1}                   74      41      10      15 1.00 1.00 1.00 1.00 (17) DISP    1018  25050  
        Sus. + E1{1}                   43      33      53      16 1.00 1.00            23a  OCC    2258  22211  
        Sus. + E2{1}                   17      37      77       5 1.00 1.00            23a  OCC    2735  22211  
        Sus. + E3{1}                   73      22      43       9 1.00 1.00            23a  OCC    1986  22211  
        Sus. + E4{1}                   47      27      70      15 1.00 1.00            23a  OCC    2595  22211  
        Sus. + E5{1}                   43      28      52      17 1.00 1.00            23a  OCC    2209  22211  
        Sus. + E6{1}                   16      32      78       5 1.00 1.00            23a  OCC    2743  22211  
        Sus. + E7{1}                   75      26      42      10 1.00 1.00            23a  OCC    1978  22211  
        Sus. + E8{1}                   49      23      71      15 1.00 1.00            23a  OCC    2613  22211  
 
 U07  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       9       1       2 1.08 1.19 1.00 1.00  23a SUST     728  16700  
        TR:Amb to T1{1}                74      30       1      15 1.44 1.58 1.58 1.00 (17) DISP    1066  25050  
        Amb to T1{1}                   74      30       1      15 1.44 1.58 1.58 1.00 (17) DISP    1066  25050  
        Sus. + E1{1}                   43      19      51      16 1.08 1.19            23a  OCC    2168  22211  
        Sus. + E2{1}                   17      23      70       5 1.08 1.19            23a  OCC    2621  22211  
        Sus. + E3{1}                   73      17      47       9 1.08 1.19            23a  OCC    2059  22211  
        Sus. + E4{1}                   47      11      57      15 1.08 1.19            23a  OCC    2298  22211  
        Sus. + E5{1}                   42      17      50      17 1.08 1.19            23a  OCC    2131  22211  
        Sus. + E6{1}                   17      21      71       5 1.08 1.19            23a  OCC    2639  22211  
        Sus. + E7{1}                   76      19      47      10 1.08 1.19            23a  OCC    2054  22211  
        Sus. + E8{1}                   49      12      58      15 1.08 1.19            23a  OCC    2318  22211  
 
 U07  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       8       1       2 1.08 1.19 1.00 1.00  23a SUST     705  16700  
        TR:Amb to T1{1}                83      39       0      25 1.44 1.58 1.58 1.00 (17) DISP    1439  25050  
        Amb to T1{1}                   83      39       0      25 1.44 1.58 1.58 1.00 (17) DISP    1439  25050  
        Sus. + E1{1}                   33      12      47       3 1.08 1.19            23a  OCC    1964  22211  
        Sus. + E2{1}                   24      14      66       3 1.08 1.19            23a  OCC    2460  22211  
        Sus. + E3{1}                   81       8      43       7 1.08 1.19            23a  OCC    1905  22211  
        Sus. + E4{1}                   53      12      52      11 1.08 1.19            23a  OCC    2143  22211  
        Sus. + E5{1}                   32      14      46       4 1.08 1.19            23a  OCC    1934  22211  
        Sus. + E6{1}                   24      13      67       4 1.08 1.19            23a  OCC    2484  22211  
        Sus. + E7{1}                   83       9      42       6 1.08 1.19            23a  OCC    1891  22211  
        Sus. + E8{1}                   55      11      53      11 1.08 1.19            23a  OCC    2159  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 U08 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       2       0       2 1.00 1.00 1.00 1.00  23a SUST     545  16700  
        TR:Amb to T1{1}                83      18      34      25 1.00 1.00 1.00 1.00 (17) DISP    1056  25050  
        Amb to T1{1}                   83      18      34      25 1.00 1.00 1.00 1.00 (17) DISP    1056  25050  
        Sus. + E1{1}                   32       8      46       3 1.00 1.00            23a  OCC    1633  22211  
        Sus. + E2{1}                   25       6      48       3 1.00 1.00            23a  OCC    1651  22211  
        Sus. + E3{1}                   81      21      63       7 1.00 1.00            23a  OCC    2121  22211  
        Sus. + E4{1}                   53      20      16      11 1.00 1.00            23a  OCC    1184  22211  
        Sus. + E5{1}                   32       9      46       4 1.00 1.00            23a  OCC    1619  22211  
        Sus. + E6{1}                   24       5      48       4 1.00 1.00            23a  OCC    1656  22211  
        Sus. + E7{1}                   84      22      64       6 1.00 1.00            23a  OCC    2140  22211  
        Sus. + E8{1}                   56      21      16      11 1.00 1.00            23a  OCC    1190  22211  
 
 U08 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       0       2       2 1.30 1.08 1.00 1.00  23a SUST     548  16700  
        TR:Amb to T1{1}                83      34      18      25 1.73 1.44 1.00 1.00 (17) DISP    1561  25050  
        Amb to T1{1}                   83      34      18      25 1.73 1.44 1.00 1.00 (17) DISP    1561  25050  
        Sus. + E1{1}                   32      46       8       3 1.30 1.08            23a  OCC    1947  22211  
        Sus. + E2{1}                   25      48       6       3 1.30 1.08            23a  OCC    1975  22211  
        Sus. + E3{1}                   81      63      21       7 1.30 1.08            23a  OCC    2543  22211  
        Sus. + E4{1}                   53      16      20      11 1.30 1.08            23a  OCC    1283  22211  
        Sus. + E5{1}                   32      46       9       4 1.30 1.08            23a  OCC    1929  22211  
        Sus. + E6{1}                   24      48       5       4 1.30 1.08            23a  OCC    1982  22211  
        Sus. + E7{1}                   84      64      22       6 1.30 1.08            23a  OCC    2565  22211  
        Sus. + E8{1}                   56      16      21      11 1.30 1.08            23a  OCC    1286  22211  
 
 U08 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 516       1       0       0 1.30 1.08 1.00 1.00  23a SUST     545  16700  
        TR:Amb to T1{1}                53      27       3      41 1.73 1.44 1.00 1.00 (17) DISP    1357  25050  
        Amb to T1{1}                   53      27       3      41 1.73 1.44 1.00 1.00 (17) DISP    1357  25050  
        Sus. + E1{1}                    2      40       3       8 1.30 1.08            23a  OCC    1693  22211  
        Sus. + E2{1}                   25      36       2       4 1.30 1.08            23a  OCC    1602  22211  
        Sus. + E3{1}                   34      52       3      28 1.30 1.08            23a  OCC    2197  22211  
        Sus. + E4{1}                   53      17       1      27 1.30 1.08            23a  OCC    1349  22211  
        Sus. + E5{1}                    3      40       3       8 1.30 1.08            23a  OCC    1688  22211  
        Sus. + E6{1}                   27      36       2       4 1.30 1.08            23a  OCC    1604  22211  
        Sus. + E7{1}                   36      53       3      28 1.30 1.08            23a  OCC    2217  22211  
        Sus. + E8{1}                   55      17       1      28 1.30 1.08            23a  OCC    1353  22211  
 
 U08 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 516       0       1       0 1.00 1.00 1.00 1.00  23a SUST     537  16700  
        TR:Amb to T1{1}                53       3      27      41 1.00 1.00 1.00 1.00 (17) DISP    1072  25050  
        Amb to T1{1}                   53       3      27      41 1.00 1.00 1.00 1.00 (17) DISP    1072  25050  
        Sus. + E1{1}                    2       3      40       8 1.00 1.00            23a  OCC    1429  22211  
        Sus. + E2{1}                   25       2      36       4 1.00 1.00            23a  OCC    1359  22211  
        Sus. + E3{1}                   34       3      52      28 1.00 1.00            23a  OCC    1877  22211  
        Sus. + E4{1}                   53       1      17      27 1.00 1.00            23a  OCC    1274  22211  
        Sus. + E5{1}                    3       3      40       8 1.00 1.00            23a  OCC    1424  22211  
        Sus. + E6{1}                   27       2      36       4 1.00 1.00            23a  OCC    1361  22211  
        Sus. + E7{1}                   36       3      53      28 1.00 1.00            23a  OCC    1894  22211  
        Sus. + E8{1}                   55       1      17      28 1.00 1.00            23a  OCC    1281  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 U09 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 516       2       2       0 1.00 1.00 1.00 1.00  23a SUST     569  16700  
        TR:Amb to T1{1}                53      31       4      41 1.00 1.00 1.00 1.00 (17) DISP    1128  25050  
        Amb to T1{1}                   53      31       4      41 1.00 1.00 1.00 1.00 (17) DISP    1128  25050  
        Sus. + E1{1}                    2       6      28       8 1.00 1.00            23a  OCC    1204  22211  
        Sus. + E2{1}                   25       5      27       4 1.00 1.00            23a  OCC    1181  22211  
        Sus. + E3{1}                   34      16      22      28 1.00 1.00            23a  OCC    1426  22211  
        Sus. + E4{1}                   53      14      38      27 1.00 1.00            23a  OCC    1670  22211  
        Sus. + E5{1}                    3       5      28       8 1.00 1.00            23a  OCC    1203  22211  
        Sus. + E6{1}                   26       5      27       4 1.00 1.00            23a  OCC    1184  22211  
        Sus. + E7{1}                   36      16      22      28 1.00 1.00            23a  OCC    1435  22211  
        Sus. + E8{1}                   55      14      38      28 1.00 1.00            23a  OCC    1687  22211  
 
 U09 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 516       2       2       0 1.30 1.08 1.00 1.00  23a SUST     581  16700  
        TR:Amb to T1{1}                53      31       4      41 1.73 1.44 1.00 1.00 (17) DISP    1482  25050  
        Amb to T1{1}                   53      31       4      41 1.73 1.44 1.00 1.00 (17) DISP    1482  25050  
        Sus. + E1{1}                    2       6      28       8 1.30 1.08            23a  OCC    1267  22211  
        Sus. + E2{1}                   25       5      27       4 1.30 1.08            23a  OCC    1242  22211  
        Sus. + E3{1}                   34      16      22      28 1.30 1.08            23a  OCC    1501  22211  
        Sus. + E4{1}                   53      14      38      27 1.30 1.08            23a  OCC    1759  22211  
        Sus. + E5{1}                    3       5      28       8 1.30 1.08            23a  OCC    1266  22211  
        Sus. + E6{1}                   26       5      27       4 1.30 1.08            23a  OCC    1245  22211  
        Sus. + E7{1}                   36      16      22      28 1.30 1.08            23a  OCC    1509  22211  
        Sus. + E8{1}                   55      14      38      28 1.30 1.08            23a  OCC    1776  22211  
 
 U09 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       1       2 1.30 1.08 1.00 1.00  23a SUST     578  16700  
        TR:Amb to T1{1}                90      40      20      25 1.73 1.44 1.00 1.00 (17) DISP    1777  25050  
        Amb to T1{1}                   90      40      20      25 1.73 1.44 1.00 1.00 (17) DISP    1777  25050  
        Sus. + E1{1}                    3       6       1      21 1.30 1.08            23a  OCC    1020  22211  
        Sus. + E2{1}                    3       5       4      21 1.30 1.08            23a  OCC    1026  22211  
        Sus. + E3{1}                   30      15       7       2 1.30 1.08            23a  OCC    1027  22211  
        Sus. + E4{1}                   34      10      14      52 1.30 1.08            23a  OCC    1784  22211  
        Sus. + E5{1}                    2       5       1      21 1.30 1.08            23a  OCC    1020  22211  
        Sus. + E6{1}                    2       5       4      22 1.30 1.08            23a  OCC    1031  22211  
        Sus. + E7{1}                   31      15       8       3 1.30 1.08            23a  OCC    1022  22211  
        Sus. + E8{1}                   35       9      14      53 1.30 1.08            23a  OCC    1802  22211  
 
 U09 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       1       2 1.00 1.00 1.00 1.00  23a SUST     564  16700  
        TR:Amb to T1{1}                90      40      20      25 1.00 1.00 1.00 1.00 (17) DISP    1174  25050  
        Amb to T1{1}                   90      40      20      25 1.00 1.00 1.00 1.00 (17) DISP    1174  25050  
        Sus. + E1{1}                    3       6       1      21 1.00 1.00            23a  OCC    1000  22211  
        Sus. + E2{1}                    3       5       4      21 1.00 1.00            23a  OCC    1008  22211  
        Sus. + E3{1}                   30      15       7       2 1.00 1.00            23a  OCC     927  22211  
        Sus. + E4{1}                   34      10      14      52 1.00 1.00            23a  OCC    1754  22211  
        Sus. + E5{1}                    2       5       1      21 1.00 1.00            23a  OCC    1001  22211  
        Sus. + E6{1}                    2       5       4      22 1.00 1.00            23a  OCC    1012  22211  
        Sus. + E7{1}                   31      15       8       3 1.00 1.00            23a  OCC     924  22211  
        Sus. + E8{1}                   35       9      14      53 1.00 1.00            23a  OCC    1773  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 U10    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 508       1       3       2 1.00 1.00 1.00 1.00  23a SUST     576  16700  
        TR:Amb to T1{1}                90      33      95      25 1.00 1.00 1.00 1.00 (17) DISP    2299  25050  
        Amb to T1{1}                   90      33      95      25 1.00 1.00 1.00 1.00 (17) DISP    2299  25050  
        Sus. + E1{1}                    2       1      45      21 1.00 1.00            23a  OCC    1626  22211  
        Sus. + E2{1}                    2      37      43      21 1.00 1.00            23a  OCC    1862  22211  
        Sus. + E3{1}                   29      37     112       2 1.00 1.00            23a  OCC    3193  22211  
        Sus. + E4{1}                   33      66      66      52 1.00 1.00            23a  OCC    2948  22211  
        Sus. + E5{1}                    3       3      45      21 1.00 1.00            23a  OCC    1617  22211  
        Sus. + E6{1}                    3      39      42      22 1.00 1.00            23a  OCC    1889  22211  
        Sus. + E7{1}                   31      40     114       3 1.00 1.00            23a  OCC    3274  22211  
        Sus. + E8{1}                   35      69      69      53 1.00 1.00            23a  OCC    3038  22211  
 
 *** Segment U  end   ***
 
 *** Segment V  begin ***
 
 W12    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 506       0       2       0 1.08 1.19 1.00 1.00  23a SUST     548  16700  
        TR:Amb to T1{1}                 6       2      19       4 1.44 1.58 1.58 1.00 (17) DISP     644  25050  
        Amb to T1{1}                    6       2      19       4 1.44 1.58 1.58 1.00 (17) DISP     644  25050  
        Sus. + E1{1}                    2       2      13       2 1.08 1.19            23a  OCC     863  22211  
        Sus. + E2{1}                    2       1      18       3 1.08 1.19            23a  OCC     985  22211  
        Sus. + E3{1}                    0       3      20       3 1.08 1.19            23a  OCC    1043  22211  
        Sus. + E4{1}                    1       1      22       2 1.08 1.19            23a  OCC    1090  22211  
        Sus. + E5{1}                    4       3      13       2 1.08 1.19            23a  OCC     855  22211  
        Sus. + E6{1}                    3       1      17       3 1.08 1.19            23a  OCC     975  22211  
        Sus. + E7{1}                    1       3      19       3 1.08 1.19            23a  OCC    1029  22211  
        Sus. + E8{1}                    1       1      21       2 1.08 1.19            23a  OCC    1074  22211  
 
 V01    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       0       2       0 1.00 1.00 1.00 1.00  23a SUST     543  16700  
        TR:Amb to T1{1}                 6       1      11       4 1.00 1.00 1.00 1.00 (17) DISP     260  25050  
        Amb to T1{1}                    6       1      11       4 1.00 1.00 1.00 1.00 (17) DISP     260  25050  
        Sus. + E1{1}                    2       2       8       2 1.00 1.00            23a  OCC     686  22211  
        Sus. + E2{1}                    2       0      12       3 1.00 1.00            23a  OCC     775  22211  
        Sus. + E3{1}                    0       2      15       3 1.00 1.00            23a  OCC     853  22211  
        Sus. + E4{1}                    1       0      17       2 1.00 1.00            23a  OCC     898  22211  
        Sus. + E5{1}                    4       2       7       2 1.00 1.00            23a  OCC     679  22211  
        Sus. + E6{1}                    3       0      11       3 1.00 1.00            23a  OCC     767  22211  
        Sus. + E7{1}                    1       2      15       3 1.00 1.00            23a  OCC     842  22211  
        Sus. + E8{1}                    0       0      17       2 1.00 1.00            23a  OCC     884  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 V02    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 129       0       2       0 1.00 1.00 1.00 1.00  23a SUST     464  16700  
        TR:Amb to T1{1}                 6       1       2       4 1.00 1.00 1.00 1.00 (17) DISP     436  25050  
        Amb to T1{1}                    6       1       2       4 1.00 1.00 1.00 1.00 (17) DISP     436  25050  
        Sus. + E1{1}                    2       1       3       2 1.00 1.00            23a  OCC     632  22211  
        Sus. + E2{1}                    2       0       4       3 1.00 1.00            23a  OCC     796  22211  
        Sus. + E3{1}                    0       2       9       3 1.00 1.00            23a  OCC    1226  22211  
        Sus. + E4{1}                    1       1      12       2 1.00 1.00            23a  OCC    1436  22211  
        Sus. + E5{1}                    4       1       3       2 1.00 1.00            23a  OCC     671  22211  
        Sus. + E6{1}                    3       1       4       3 1.00 1.00            23a  OCC     778  22211  
        Sus. + E7{1}                    1       2       9       3 1.00 1.00            23a  OCC    1184  22211  
        Sus. + E8{1}                    0       1      11       2 1.00 1.00            23a  OCC    1385  22211  
 
 V03 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130       0       2       0 1.00 1.00 1.00 1.00  23a SUST     473  16700  
        TR:Amb to T1{1}                 6       0       7       4 1.00 1.00 1.00 1.00 (17) DISP     718  25050  
        Amb to T1{1}                    6       0       7       4 1.00 1.00 1.00 1.00 (17) DISP     718  25050  
        Sus. + E1{1}                    2       1       9       2 1.00 1.00            23a  OCC    1182  22211  
        Sus. + E2{1}                    2       1       7       3 1.00 1.00            23a  OCC    1000  22211  
        Sus. + E3{1}                    0       1       4       3 1.00 1.00            23a  OCC     744  22211  
        Sus. + E4{1}                    1       1       6       2 1.00 1.00            23a  OCC     930  22211  
        Sus. + E5{1}                    4       1      10       2 1.00 1.00            23a  OCC    1239  22211  
        Sus. + E6{1}                    3       1       7       3 1.00 1.00            23a  OCC    1055  22211  
        Sus. + E7{1}                    1       1       3       3 1.00 1.00            23a  OCC     726  22211  
        Sus. + E8{1}                    0       1       6       2 1.00 1.00            23a  OCC     886  22211  
 
 V03 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130       2       0       0 1.00 1.00 1.00 1.00  23a SUST     473  16700  
        TR:Amb to T1{1}                 6       7       0       4 1.31 1.09 1.00 1.00 (17) DISP     881  25050  
        Amb to T1{1}                    6       7       0       4 1.31 1.09 1.00 1.00 (17) DISP     881  25050  
        Sus. + E1{1}                    2       9       1       2 1.00 1.00            23a  OCC    1182  22211  
        Sus. + E2{1}                    2       7       1       3 1.00 1.00            23a  OCC    1000  22211  
        Sus. + E3{1}                    0       4       1       3 1.00 1.00            23a  OCC     744  22211  
        Sus. + E4{1}                    1       6       1       2 1.00 1.00            23a  OCC     930  22211  
        Sus. + E5{1}                    4      10       1       2 1.00 1.00            23a  OCC    1239  22211  
        Sus. + E6{1}                    3       7       1       3 1.00 1.00            23a  OCC    1055  22211  
        Sus. + E7{1}                    1       3       1       3 1.00 1.00            23a  OCC     726  22211  
        Sus. + E8{1}                    0       6       1       2 1.00 1.00            23a  OCC     886  22211  
 
 V03 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       1       0       0 1.00 1.00 1.00 1.00  23a SUST     436  16700  
        TR:Amb to T1{1}                36      10       4       0 1.31 1.09 1.00 1.00 (17) DISP    1354  25050  
        Amb to T1{1}                   36      10       4       0 1.31 1.09 1.00 1.00 (17) DISP    1354  25050  
        Sus. + E1{1}                   26      12       1       1 1.00 1.00            23a  OCC    1473  22211  
        Sus. + E2{1}                   29      10       3       1 1.00 1.00            23a  OCC    1331  22211  
        Sus. + E3{1}                   24       3       2       1 1.00 1.00            23a  OCC     700  22211  
        Sus. + E4{1}                   22       3       2       1 1.00 1.00            23a  OCC     703  22211  
        Sus. + E5{1}                   26      12       2       1 1.00 1.00            23a  OCC    1517  22211  
        Sus. + E6{1}                   30      10       3       1 1.00 1.00            23a  OCC    1374  22211  
        Sus. + E7{1}                   23       3       2       1 1.00 1.00            23a  OCC     725  22211  
        Sus. + E8{1}                   22       3       2       1 1.00 1.00            23a  OCC     687  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 V03 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       1       0       0 1.00 1.00 1.00 1.00  23a SUST     436  16700  
        TR:Amb to T1{1}                36      10       4       0 1.00 1.00 1.00 1.00 (17) DISP    1072  25050  
        Amb to T1{1}                   36      10       4       0 1.00 1.00 1.00 1.00 (17) DISP    1072  25050  
        Sus. + E1{1}                   26      12       1       1 1.00 1.00            23a  OCC    1473  22211  
        Sus. + E2{1}                   29      10       3       1 1.00 1.00            23a  OCC    1331  22211  
        Sus. + E3{1}                   24       3       2       1 1.00 1.00            23a  OCC     700  22211  
        Sus. + E4{1}                   22       3       2       1 1.00 1.00            23a  OCC     703  22211  
        Sus. + E5{1}                   26      12       2       1 1.00 1.00            23a  OCC    1517  22211  
        Sus. + E6{1}                   30      10       3       1 1.00 1.00            23a  OCC    1374  22211  
        Sus. + E7{1}                   23       3       2       1 1.00 1.00            23a  OCC     725  22211  
        Sus. + E8{1}                   22       3       2       1 1.00 1.00            23a  OCC     687  22211  
 
 V10  - Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       4       0       0 1.00 1.00 1.00 1.00  23a SUST     677  16700  
        TR:Amb to T1{1}                36      18       4       0 1.00 1.00 1.00 1.00 (17) DISP    1699  25050  
        Amb to T1{1}                   36      18       4       0 1.00 1.00 1.00 1.00 (17) DISP    1699  25050  
        Sus. + E1{1}                   24       9       4       1 1.00 1.00            23a  OCC    1295  22211  
        Sus. + E2{1}                   28       8       1       1 1.00 1.00            23a  OCC    1144  22211  
        Sus. + E3{1}                   25       6       4       1 1.00 1.00            23a  OCC    1125  22211  
        Sus. + E4{1}                   24       4       1       1 1.00 1.00            23a  OCC     830  22211  
        Sus. + E5{1}                   25       8       4       1 1.00 1.00            23a  OCC    1232  22211  
        Sus. + E6{1}                   28       7       1       1 1.00 1.00            23a  OCC    1059  22211  
        Sus. + E7{1}                   25       5       4       1 1.00 1.00            23a  OCC    1096  22211  
        Sus. + E8{1}                   24       5       1       1 1.00 1.00            23a  OCC     847  22211  
 
 V10  + Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       4       0       0 1.00 1.00 1.00 1.00  23a SUST     677  16700  
        TR:Amb to T1{1}                 9      18       4       0 1.00 1.00 1.00 1.00 (17) DISP    1646  25050  
        Amb to T1{1}                    9      18       4       0 1.00 1.00 1.00 1.00 (17) DISP    1646  25050  
        Sus. + E1{1}                    2       9       4       1 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E2{1}                    1       8       1       1 1.00 1.00            23a  OCC    1086  22211  
        Sus. + E3{1}                    1       6       4       1 1.00 1.00            23a  OCC    1072  22211  
        Sus. + E4{1}                    2       4       1       1 1.00 1.00            23a  OCC     785  22211  
        Sus. + E5{1}                    2       8       4       1 1.00 1.00            23a  OCC    1182  22211  
        Sus. + E6{1}                    2       7       1       1 1.00 1.00            23a  OCC    1002  22211  
        Sus. + E7{1}                    1       5       4       1 1.00 1.00            23a  OCC    1044  22211  
        Sus. + E8{1}                    2       5       1       1 1.00 1.00            23a  OCC     803  22211  
 
 V04 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       1       0       0 1.00 1.00 1.00 1.00  23a SUST     388  16700  
        TR:Amb to T1{1}                 9      18       1       0 1.00 1.00 1.00 1.00 (17) DISP    1604  25050  
        Amb to T1{1}                    9      18       1       0 1.00 1.00 1.00 1.00 (17) DISP    1604  25050  
        Sus. + E1{1}                    2       8       4       1 1.00 1.00            23a  OCC    1157  22211  
        Sus. + E2{1}                    1       4       4       1 1.00 1.00            23a  OCC     866  22211  
        Sus. + E3{1}                    1       4       4       1 1.00 1.00            23a  OCC     890  22211  
        Sus. + E4{1}                    2       2       5       1 1.00 1.00            23a  OCC     843  22211  
        Sus. + E5{1}                    2       7       4       1 1.00 1.00            23a  OCC    1133  22211  
        Sus. + E6{1}                    1       4       4       1 1.00 1.00            23a  OCC     853  22211  
        Sus. + E7{1}                    1       4       4       1 1.00 1.00            23a  OCC     889  22211  
        Sus. + E8{1}                    2       2       5       1 1.00 1.00            23a  OCC     841  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 V04 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       1       0       0 1.00 1.00 1.00 1.00  23a SUST     388  16700  
        TR:Amb to T1{1}                 9      18       1       0 1.31 1.09 1.00 1.00 (17) DISP    2091  25050  
        Amb to T1{1}                    9      18       1       0 1.31 1.09 1.00 1.00 (17) DISP    2091  25050  
        Sus. + E1{1}                    2       8       4       1 1.00 1.00            23a  OCC    1157  22211  
        Sus. + E2{1}                    1       4       4       1 1.00 1.00            23a  OCC     866  22211  
        Sus. + E3{1}                    1       4       4       1 1.00 1.00            23a  OCC     890  22211  
        Sus. + E4{1}                    2       2       5       1 1.00 1.00            23a  OCC     843  22211  
        Sus. + E5{1}                    2       7       4       1 1.00 1.00            23a  OCC    1133  22211  
        Sus. + E6{1}                    1       4       4       1 1.00 1.00            23a  OCC     853  22211  
        Sus. + E7{1}                    1       4       4       1 1.00 1.00            23a  OCC     889  22211  
        Sus. + E8{1}                    2       2       5       1 1.00 1.00            23a  OCC     841  22211  
 
 V04 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       1       0       0 1.00 1.00 1.00 1.00  23a SUST     369  16700  
        TR:Amb to T1{1}                35      21       0       0 1.31 1.09 1.00 1.00 (17) DISP    2519  25050  
        Amb to T1{1}                   35      21       0       0 1.31 1.09 1.00 1.00 (17) DISP    2519  25050  
        Sus. + E1{1}                    2       7       1       4 1.00 1.00            23a  OCC    1140  22211  
        Sus. + E2{1}                    1       4       0       5 1.00 1.00            23a  OCC     875  22211  
        Sus. + E3{1}                    4       4       1       4 1.00 1.00            23a  OCC     917  22211  
        Sus. + E4{1}                    2       3       0       5 1.00 1.00            23a  OCC     870  22211  
        Sus. + E5{1}                    3       7       1       5 1.00 1.00            23a  OCC    1122  22211  
        Sus. + E6{1}                    1       3       0       4 1.00 1.00            23a  OCC     864  22211  
        Sus. + E7{1}                    4       4       1       4 1.00 1.00            23a  OCC     909  22211  
        Sus. + E8{1}                    1       2       0       5 1.00 1.00            23a  OCC     864  22211  
 
 V04 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       0       1       0 1.00 1.00 1.00 1.00  23a SUST     369  16700  
        TR:Amb to T1{1}                35       0      21       0 1.00 1.00 1.00 1.00 (17) DISP    1943  25050  
        Amb to T1{1}                   35       0      21       0 1.00 1.00 1.00 1.00 (17) DISP    1943  25050  
        Sus. + E1{1}                    2       1       7       4 1.00 1.00            23a  OCC    1140  22211  
        Sus. + E2{1}                    1       0       4       5 1.00 1.00            23a  OCC     875  22211  
        Sus. + E3{1}                    4       1       4       4 1.00 1.00            23a  OCC     917  22211  
        Sus. + E4{1}                    2       0       3       5 1.00 1.00            23a  OCC     870  22211  
        Sus. + E5{1}                    3       1       7       5 1.00 1.00            23a  OCC    1122  22211  
        Sus. + E6{1}                    1       0       3       4 1.00 1.00            23a  OCC     864  22211  
        Sus. + E7{1}                    4       1       4       4 1.00 1.00            23a  OCC     909  22211  
        Sus. + E8{1}                    1       0       2       5 1.00 1.00            23a  OCC     864  22211  
 
 V05    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       0       0 1.72 1.72 1.00 1.00  23a SUST     388  16700  
        TR:Amb to T1{1}                35       2      17       0 2.30 2.30 2.30 1.00 (17) DISP    3670  25050  
        Amb to T1{1}                   35       2      17       0 2.30 2.30 2.30 1.00 (17) DISP    3670  25050  
        Sus. + E1{1}                    2       1       6       4 1.72 1.72            23a  OCC    1430  22211  
        Sus. + E2{1}                    1       2       4       5 1.72 1.72            23a  OCC    1102  22211  
        Sus. + E3{1}                    4       1       4       4 1.72 1.72            23a  OCC    1153  22211  
        Sus. + E4{1}                    2       2       3       5 1.72 1.72            23a  OCC    1056  22211  
        Sus. + E5{1}                    2       1       6       5 1.72 1.72            23a  OCC    1406  22211  
        Sus. + E6{1}                    1       1       4       4 1.72 1.72            23a  OCC    1083  22211  
        Sus. + E7{1}                    4       1       4       4 1.72 1.72            23a  OCC    1141  22211  
        Sus. + E8{1}                    1       1       3       5 1.72 1.72            23a  OCC    1040  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 V06    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 107       0       0       0 1.72 1.72 1.00 1.00  23a SUST     274  16700  
        TR:Amb to T1{1}                35       6       5       0 2.30 2.30 2.30 1.00 (17) DISP    1714  25050  
        Amb to T1{1}                   35       6       5       0 2.30 2.30 2.30 1.00 (17) DISP    1714  25050  
        Sus. + E1{1}                    6       3       1       4 1.72 1.72            23a  OCC     874  22211  
        Sus. + E2{1}                    2       2       1       5 1.72 1.72            23a  OCC     814  22211  
        Sus. + E3{1}                    1       3       1       4 1.72 1.72            23a  OCC     889  22211  
        Sus. + E4{1}                    2       2       2       5 1.72 1.72            23a  OCC     891  22211  
        Sus. + E5{1}                    1       3       1       5 1.72 1.72            23a  OCC     853  22211  
        Sus. + E6{1}                    4       2       1       4 1.72 1.72            23a  OCC     806  22211  
        Sus. + E7{1}                    7       3       1       4 1.72 1.72            23a  OCC     892  22211  
        Sus. + E8{1}                    4       2       2       5 1.72 1.72            23a  OCC     888  22211  
 
 V07    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 106       0       0       0 1.00 1.00 1.00 1.00  23a SUST     272  16700  
        TR:Amb to T1{1}                35       7       0       0 1.00 1.00 1.00 1.00 (17) DISP     727  25050  
        Amb to T1{1}                   35       7       0       0 1.00 1.00 1.00 1.00 (17) DISP     727  25050  
        Sus. + E1{1}                    6       5       5       4 1.00 1.00            23a  OCC    1064  22211  
        Sus. + E2{1}                    3       1       2       5 1.00 1.00            23a  OCC     716  22211  
        Sus. + E3{1}                    1       5       2       4 1.00 1.00            23a  OCC     936  22211  
        Sus. + E4{1}                    2       1       1       5 1.00 1.00            23a  OCC     748  22211  
        Sus. + E5{1}                    1       5       5       5 1.00 1.00            23a  OCC    1038  22211  
        Sus. + E6{1}                    4       0       2       4 1.00 1.00            23a  OCC     710  22211  
        Sus. + E7{1}                    7       5       2       4 1.00 1.00            23a  OCC     938  22211  
        Sus. + E8{1}                    5       1       1       5 1.00 1.00            23a  OCC     745  22211  
 
 V08    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                  92       0       1       0 1.00 1.00 1.00 1.00  23a SUST     260  16700  
        TR:Amb to T1{1}                35       9       4       0 1.00 1.00 1.00 1.00 (17) DISP     930  25050  
        Amb to T1{1}                   35       9       4       0 1.00 1.00 1.00 1.00 (17) DISP     930  25050  
        Sus. + E1{1}                    8       8       9       4 1.00 1.00            23a  OCC    1444  22211  
        Sus. + E2{1}                    4       1       4       5 1.00 1.00            23a  OCC     824  22211  
        Sus. + E3{1}                    1       8       5       4 1.00 1.00            23a  OCC    1203  22211  
        Sus. + E4{1}                    4       1       3       5 1.00 1.00            23a  OCC     793  22211  
        Sus. + E5{1}                    3       8       9       5 1.00 1.00            23a  OCC    1408  22211  
        Sus. + E6{1}                    6       1       4       4 1.00 1.00            23a  OCC     818  22211  
        Sus. + E7{1}                    9       8       4       4 1.00 1.00            23a  OCC    1204  22211  
        Sus. + E8{1}                    6       1       3       5 1.00 1.00            23a  OCC     788  22211  
 
 U07    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                  90       1       0       0 1.08 1.19 1.00 1.00  23a SUST     278  16700  
        TR:Amb to T1{1}                35      10      11       0 1.44 1.58 1.58 1.00 (17) DISP    1670  25050  
        Amb to T1{1}                   35      10      11       0 1.44 1.58 1.58 1.00 (17) DISP    1670  25050  
        Sus. + E1{1}                    8      16      13       4 1.08 1.19            23a  OCC    2114  22211  
        Sus. + E2{1}                    4       9       4       5 1.08 1.19            23a  OCC    1202  22211  
        Sus. + E3{1}                    1      10      13       4 1.08 1.19            23a  OCC    1778  22211  
        Sus. + E4{1}                    4       7       4       5 1.08 1.19            23a  OCC    1095  22211  
        Sus. + E5{1}                    3      15      13       5 1.08 1.19            23a  OCC    2068  22211  
        Sus. + E6{1}                    6       9       5       4 1.08 1.19            23a  OCC    1197  22211  
        Sus. + E7{1}                    9       9      13       4 1.08 1.19            23a  OCC    1775  22211  
        Sus. + E8{1}                    6       7       4       5 1.08 1.19            23a  OCC    1089  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment V  end   ***
 
 *** Segment W  begin ***
 
 W00    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 187       1       8       2 1.00 1.00 1.00 1.00  23a SUST    1184  16700  
        TR:Amb to T1{1}                10      44      20      26 1.00 1.00 1.00 1.00 (17) DISP    4955  25050  
        Amb to T1{1}                   10      44      20      26 1.00 1.00 1.00 1.00 (17) DISP    4955  25050  
        Sus. + E1{1}                    6      44      26      11 1.00 1.00            23a  OCC    5697  22211  
        Sus. + E2{1}                    2      31      43      12 1.00 1.00            23a  OCC    5667  22211  
        Sus. + E3{1}                   13      36      48      13 1.00 1.00            23a  OCC    6411  22211  
        Sus. + E4{1}                    9      37      35       9 1.00 1.00            23a  OCC    5500  22211  
        Sus. + E5{1}                    6      43      24      11 1.00 1.00            23a  OCC    5610  22211  
        Sus. + E6{1}                   11      31      41      11 1.00 1.00            23a  OCC    5586  22211  
        Sus. + E7{1}                    0      36      48      13 1.00 1.00            23a  OCC    6349  22211  
        Sus. + E8{1}                    4      37      35       9 1.00 1.00            23a  OCC    5524  22211  
 
 W01    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 187       1       8       2 1.00 1.00 1.00 1.00  23a SUST    1165  16700  
        TR:Amb to T1{1}                10      42      19      26 1.00 1.00 1.00 1.00 (17) DISP    4799  25050  
        Amb to T1{1}                   10      42      19      26 1.00 1.00 1.00 1.00 (17) DISP    4799  25050  
        Sus. + E1{1}                    6      42      25      11 1.00 1.00            23a  OCC    5524  22211  
        Sus. + E2{1}                    2      30      41      12 1.00 1.00            23a  OCC    5454  22211  
        Sus. + E3{1}                   13      35      46      13 1.00 1.00            23a  OCC    6168  22211  
        Sus. + E4{1}                    9      35      33       9 1.00 1.00            23a  OCC    5317  22211  
        Sus. + E5{1}                    6      42      23      11 1.00 1.00            23a  OCC    5437  22211  
        Sus. + E6{1}                   11      30      39      11 1.00 1.00            23a  OCC    5378  22211  
        Sus. + E7{1}                    0      34      46      13 1.00 1.00            23a  OCC    6107  22211  
        Sus. + E8{1}                    4      36      33       9 1.00 1.00            23a  OCC    5344  22211  
 
 W02    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 564       2       7       2 1.00 1.00 1.00 1.00  23a SUST     722  16700  
        TR:Amb to T1{1}                10      37      15      26 1.00 1.00 1.00 1.00 (17) DISP    1014  25050  
        Amb to T1{1}                   10      37      15      26 1.00 1.00 1.00 1.00 (17) DISP    1014  25050  
        Sus. + E1{1}                    6      38      22      11 1.00 1.00            23a  OCC    1630  22211  
        Sus. + E2{1}                    1      26      34      12 1.00 1.00            23a  OCC    1580  22211  
        Sus. + E3{1}                   13      31      38      13 1.00 1.00            23a  OCC    1728  22211  
        Sus. + E4{1}                    9      31      28       9 1.00 1.00            23a  OCC    1574  22211  
        Sus. + E5{1}                    6      37      20      11 1.00 1.00            23a  OCC    1610  22211  
        Sus. + E6{1}                   11      26      33      11 1.00 1.00            23a  OCC    1570  22211  
        Sus. + E7{1}                    0      30      38      13 1.00 1.00            23a  OCC    1710  22211  
        Sus. + E8{1}                    4      32      29       9 1.00 1.00            23a  OCC    1581  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W03    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 554       4       2       2 1.00 1.00 1.00 1.00  23a SUST     657  16700  
        TR:Amb to T1{1}                10       0      13      26 1.00 1.00 1.00 1.00 (17) DISP     624  25050  
        Amb to T1{1}                   10       0      13      26 1.00 1.00 1.00 1.00 (17) DISP     624  25050  
        Sus. + E1{1}                    5       9       3      11 1.00 1.00            23a  OCC     889  22211  
        Sus. + E2{1}                    0       5      11      12 1.00 1.00            23a  OCC     957  22211  
        Sus. + E3{1}                   12       5      14      13 1.00 1.00            23a  OCC    1035  22211  
        Sus. + E4{1}                    8       7       5       9 1.00 1.00            23a  OCC     842  22211  
        Sus. + E5{1}                    5       8       3      11 1.00 1.00            23a  OCC     886  22211  
        Sus. + E6{1}                   10       4      11      11 1.00 1.00            23a  OCC     965  22211  
        Sus. + E7{1}                    2       4      14      13 1.00 1.00            23a  OCC    1018  22211  
        Sus. + E8{1}                    3       8       4       9 1.00 1.00            23a  OCC     835  22211  
 
 W04    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 520       5       1       2 1.00 1.00 1.00 1.00  23a SUST     630  16700  
        TR:Amb to T1{1}                10      11      22      26 1.00 1.00 1.00 1.00 (17) DISP     764  25050  
        Amb to T1{1}                   10      11      22      26 1.00 1.00 1.00 1.00 (17) DISP     764  25050  
        Sus. + E1{1}                    1       8       2      11 1.00 1.00            23a  OCC     848  22211  
        Sus. + E2{1}                    4      12      18      12 1.00 1.00            23a  OCC    1115  22211  
        Sus. + E3{1}                    8      10      24      13 1.00 1.00            23a  OCC    1232  22211  
        Sus. + E4{1}                    3       9       9       9 1.00 1.00            23a  OCC     889  22211  
        Sus. + E5{1}                    1       9       2      11 1.00 1.00            23a  OCC     863  22211  
        Sus. + E6{1}                    5      11      18      11 1.00 1.00            23a  OCC    1110  22211  
        Sus. + E7{1}                    6      11      23      13 1.00 1.00            23a  OCC    1218  22211  
        Sus. + E8{1}                    1       8       8       9 1.00 1.00            23a  OCC     860  22211  
 
 W05 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 519       5       0       2 1.00 1.00 1.00 1.00  23a SUST     633  16700  
        TR:Amb to T1{1}                10      13      24      26 1.00 1.00 1.00 1.00 (17) DISP     808  25050  
        Amb to T1{1}                   10      13      24      26 1.00 1.00 1.00 1.00 (17) DISP     808  25050  
        Sus. + E1{1}                    1       9       1      11 1.00 1.00            23a  OCC     861  22211  
        Sus. + E2{1}                    4      13      19      12 1.00 1.00            23a  OCC    1154  22211  
        Sus. + E3{1}                    8      12      26      13 1.00 1.00            23a  OCC    1282  22211  
        Sus. + E4{1}                    3      10       9       9 1.00 1.00            23a  OCC     911  22211  
        Sus. + E5{1}                    1      11       1      11 1.00 1.00            23a  OCC     879  22211  
        Sus. + E6{1}                    5      12      20      11 1.00 1.00            23a  OCC    1147  22211  
        Sus. + E7{1}                    6      12      25      13 1.00 1.00            23a  OCC    1268  22211  
        Sus. + E8{1}                    2       9       8       9 1.00 1.00            23a  OCC     881  22211  
 
 W05 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 519       0       5       2 1.30 1.08 1.00 1.00  23a SUST     643  16700  
        TR:Amb to T1{1}                10      24      13      26 1.73 1.44 1.00 1.00 (17) DISP    1124  25050  
        Amb to T1{1}                   10      24      13      26 1.73 1.44 1.00 1.00 (17) DISP    1124  25050  
        Sus. + E1{1}                    1       1       9      11 1.30 1.08            23a  OCC     875  22211  
        Sus. + E2{1}                    4      19      13      12 1.30 1.08            23a  OCC    1280  22211  
        Sus. + E3{1}                    8      26      12      13 1.30 1.08            23a  OCC    1453  22211  
        Sus. + E4{1}                    3       9      10       9 1.30 1.08            23a  OCC     970  22211  
        Sus. + E5{1}                    1       1      11      11 1.30 1.08            23a  OCC     895  22211  
        Sus. + E6{1}                    5      20      12      11 1.30 1.08            23a  OCC    1275  22211  
        Sus. + E7{1}                    6      25      12      13 1.30 1.08            23a  OCC    1430  22211  
        Sus. + E8{1}                    2       8       9       9 1.30 1.08            23a  OCC     932  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W05 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       2       1       6 1.30 1.08 1.00 1.00  23a SUST     578  16700  
        TR:Amb to T1{1}                15      25      21      18 1.73 1.44 1.00 1.00 (17) DISP    1209  25050  
        Amb to T1{1}                   15      25      21      18 1.73 1.44 1.00 1.00 (17) DISP    1209  25050  
        Sus. + E1{1}                    0       3       8      12 1.30 1.08            23a  OCC     803  22211  
        Sus. + E2{1}                   12      23      10      15 1.30 1.08            23a  OCC    1276  22211  
        Sus. + E3{1}                   16      29      10      14 1.30 1.08            23a  OCC    1454  22211  
        Sus. + E4{1}                    6      11       7      12 1.30 1.08            23a  OCC     922  22211  
        Sus. + E5{1}                    1       2       8      13 1.30 1.08            23a  OCC     825  22211  
        Sus. + E6{1}                   11      22      10      13 1.30 1.08            23a  OCC    1258  22211  
        Sus. + E7{1}                   15      28      11      15 1.30 1.08            23a  OCC    1440  22211  
        Sus. + E8{1}                    5      10       6      11 1.30 1.08            23a  OCC     891  22211  
 
 W05 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       2       1       6 1.00 1.00 1.00 1.00  23a SUST     568  16700  
        TR:Amb to T1{1}                15      25      21      18 1.00 1.00 1.00 1.00 (17) DISP     811  25050  
        Amb to T1{1}                   15      25      21      18 1.00 1.00 1.00 1.00 (17) DISP     811  25050  
        Sus. + E1{1}                    0       3       8      12 1.00 1.00            23a  OCC     784  22211  
        Sus. + E2{1}                   12      23      10      15 1.00 1.00            23a  OCC    1134  22211  
        Sus. + E3{1}                   16      29      10      14 1.00 1.00            23a  OCC    1266  22211  
        Sus. + E4{1}                    6      11       7      12 1.00 1.00            23a  OCC     857  22211  
        Sus. + E5{1}                    1       2       8      13 1.00 1.00            23a  OCC     806  22211  
        Sus. + E6{1}                   11      22      10      13 1.00 1.00            23a  OCC    1116  22211  
        Sus. + E7{1}                   15      28      11      15 1.00 1.00            23a  OCC    1259  22211  
        Sus. + E8{1}                    5      10       6      11 1.00 1.00            23a  OCC     830  22211  
 
 W07 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       8       3       6 1.00 1.00 1.00 1.00  23a SUST     707  16700  
        TR:Amb to T1{1}                15       2      34      18 1.00 1.00 1.00 1.00 (17) DISP     846  25050  
        Amb to T1{1}                   15       2      34      18 1.00 1.00 1.00 1.00 (17) DISP     846  25050  
        Sus. + E1{1}                    3       8      19      12 1.00 1.00            23a  OCC    1109  22211  
        Sus. + E2{1}                    9      15       8      15 1.00 1.00            23a  OCC     997  22211  
        Sus. + E3{1}                   13      17      11      14 1.00 1.00            23a  OCC    1063  22211  
        Sus. + E4{1}                    3      11      14      12 1.00 1.00            23a  OCC    1007  22211  
        Sus. + E5{1}                    3      10      19      13 1.00 1.00            23a  OCC    1133  22211  
        Sus. + E6{1}                    9      17       7      13 1.00 1.00            23a  OCC    1001  22211  
        Sus. + E7{1}                   13      15      11      15 1.00 1.00            23a  OCC    1052  22211  
        Sus. + E8{1}                    3       9      14      11 1.00 1.00            23a  OCC     988  22211  
 
 W07 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       2       8       6 1.30 1.08 1.00 1.00  23a SUST     726  16700  
        TR:Amb to T1{1}                15      34       3      18 1.73 1.44 1.00 1.00 (17) DISP    1348  25050  
        Amb to T1{1}                   15      34       3      18 1.73 1.44 1.00 1.00 (17) DISP    1348  25050  
        Sus. + E1{1}                    3      19       8      12 1.30 1.08            23a  OCC    1232  22211  
        Sus. + E2{1}                    9       8      15      15 1.30 1.08            23a  OCC    1041  22211  
        Sus. + E3{1}                   13      11      17      14 1.30 1.08            23a  OCC    1131  22211  
        Sus. + E4{1}                    3      14      11      12 1.30 1.08            23a  OCC    1093  22211  
        Sus. + E5{1}                    3      19      10      13 1.30 1.08            23a  OCC    1257  22211  
        Sus. + E6{1}                    9       7      17      13 1.30 1.08            23a  OCC    1045  22211  
        Sus. + E7{1}                   13      11      15      15 1.30 1.08            23a  OCC    1118  22211  
        Sus. + E8{1}                    3      14       9      11 1.30 1.08            23a  OCC    1075  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W07 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       2       3      11 1.30 1.08 1.00 1.00  23a SUST     645  16700  
        TR:Amb to T1{1}                19      35      16       5 1.73 1.44 1.00 1.00 (17) DISP    1422  25050  
        Amb to T1{1}                   19      35      16       5 1.73 1.44 1.00 1.00 (17) DISP    1422  25050  
        Sus. + E1{1}                    6      19      10      11 1.30 1.08            23a  OCC    1186  22211  
        Sus. + E2{1}                    3       6      10      16 1.30 1.08            23a  OCC     897  22211  
        Sus. + E3{1}                    4       9       9      19 1.30 1.08            23a  OCC     966  22211  
        Sus. + E4{1}                    4      15       9      14 1.30 1.08            23a  OCC    1065  22211  
        Sus. + E5{1}                    7      20      10      13 1.30 1.08            23a  OCC    1204  22211  
        Sus. + E6{1}                    3       6      10      19 1.30 1.08            23a  OCC     916  22211  
        Sus. + E7{1}                    5       9      10      16 1.30 1.08            23a  OCC     948  22211  
        Sus. + E8{1}                    4      15       9      11 1.30 1.08            23a  OCC    1051  22211  
 
 W07 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       3       2      11 1.00 1.00 1.00 1.00  23a SUST     633  16700  
        TR:Amb to T1{1}                19      16      35       5 1.00 1.00 1.00 1.00 (17) DISP     854  25050  
        Amb to T1{1}                   19      16      35       5 1.00 1.00 1.00 1.00 (17) DISP     854  25050  
        Sus. + E1{1}                    6      10      19      11 1.00 1.00            23a  OCC    1060  22211  
        Sus. + E2{1}                    3      10       6      16 1.00 1.00            23a  OCC     862  22211  
        Sus. + E3{1}                    4       9       9      19 1.00 1.00            23a  OCC     919  22211  
        Sus. + E4{1}                    4       9      15      14 1.00 1.00            23a  OCC     970  22211  
        Sus. + E5{1}                    7      10      20      13 1.00 1.00            23a  OCC    1076  22211  
        Sus. + E6{1}                    3      10       6      19 1.00 1.00            23a  OCC     886  22211  
        Sus. + E7{1}                    5      10       9      16 1.00 1.00            23a  OCC     896  22211  
        Sus. + E8{1}                    4       9      15      11 1.00 1.00            23a  OCC     956  22211  
 
 W08  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       1       3      11 1.08 1.19 1.00 1.00  23a SUST     647  16700  
        TR:Amb to T1{1}                19      29      11       5 1.44 1.58 1.58 1.00 (17) DISP    1012  25050  
        Amb to T1{1}                   19      29      11       5 1.44 1.58 1.58 1.00 (17) DISP    1012  25050  
        Sus. + E1{1}                    6      17      11      11 1.08 1.19            23a  OCC    1089  22211  
        Sus. + E2{1}                    3       2       8      16 1.08 1.19            23a  OCC     826  22211  
        Sus. + E3{1}                    4       3       8      19 1.08 1.19            23a  OCC     871  22211  
        Sus. + E4{1}                    4      15      10      14 1.08 1.19            23a  OCC    1040  22211  
        Sus. + E5{1}                    6      17      10      13 1.08 1.19            23a  OCC    1085  22211  
        Sus. + E6{1}                    2       1       9      19 1.08 1.19            23a  OCC     884  22211  
        Sus. + E7{1}                    4       3       7      16 1.08 1.19            23a  OCC     816  22211  
        Sus. + E8{1}                    4      15      11      11 1.08 1.19            23a  OCC    1039  22211  
 
 W08  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       4       5       2 1.08 1.19 1.00 1.00  23a SUST     676  16700  
        TR:Amb to T1{1}                20      29       8       1 1.44 1.58 1.58 1.00 (17) DISP     968  25050  
        Amb to T1{1}                   20      29       8       1 1.44 1.58 1.58 1.00 (17) DISP     968  25050  
        Sus. + E1{1}                    1      18      12       9 1.08 1.19            23a  OCC    1090  22211  
        Sus. + E2{1}                    4      23       9       6 1.08 1.19            23a  OCC    1155  22211  
        Sus. + E3{1}                    3      26      10       9 1.08 1.19            23a  OCC    1235  22211  
        Sus. + E4{1}                    3      14      12       6 1.08 1.19            23a  OCC     996  22211  
        Sus. + E5{1}                    1      19      11       9 1.08 1.19            23a  OCC    1101  22211  
        Sus. + E6{1}                    4      22      11       5 1.08 1.19            23a  OCC    1141  22211  
        Sus. + E7{1}                    3      27       8       9 1.08 1.19            23a  OCC    1256  22211  
        Sus. + E8{1}                    3      13      13       6 1.08 1.19            23a  OCC     994  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W20  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512      52       2       2 1.00 1.00 1.00 1.00  23a SUST    1695  16700  
        TR:Amb to T1{1}                20      12       4       1 1.00 1.00 1.00 1.00 (17) DISP     299  25050  
        Amb to T1{1}                   20      12       4       1 1.00 1.00 1.00 1.00 (17) DISP     299  25050  
        Sus. + E1{1}                    2      75       7       9 1.00 1.00            23a  OCC    2243  22211  
        Sus. + E2{1}                    5      54      19       6 1.00 1.00            23a  OCC    2082  22211  
        Sus. + E3{1}                    4      60      16       9 1.00 1.00            23a  OCC    2081  22211  
        Sus. + E4{1}                    4      65       3       6 1.00 1.00            23a  OCC    2006  22211  
        Sus. + E5{1}                    2      63       6       9 1.00 1.00            23a  OCC    1999  22211  
        Sus. + E6{1}                    5      63      18       5 1.00 1.00            23a  OCC    2135  22211  
        Sus. + E7{1}                    4      56      18       9 1.00 1.00            23a  OCC    2095  22211  
        Sus. + E8{1}                    4      77       3       6 1.00 1.00            23a  OCC    2261  22211  
 
 W20  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512      52       2       2 1.00 1.00 1.00 1.00  23a SUST    1695  16700  
        TR:Amb to T1{1}                56      12       4       1 1.00 1.00 1.00 1.00 (17) DISP     333  25050  
        Amb to T1{1}                   56      12       4       1 1.00 1.00 1.00 1.00 (17) DISP     333  25050  
        Sus. + E1{1}                   34      75       7       9 1.00 1.00            23a  OCC    2273  22211  
        Sus. + E2{1}                   41      54      19       6 1.00 1.00            23a  OCC    2117  22211  
        Sus. + E3{1}                   32      60      16       9 1.00 1.00            23a  OCC    2107  22211  
        Sus. + E4{1}                   40      65       3       6 1.00 1.00            23a  OCC    2041  22211  
        Sus. + E5{1}                   34      63       6       9 1.00 1.00            23a  OCC    2025  22211  
        Sus. + E6{1}                   41      63      18       5 1.00 1.00            23a  OCC    2170  22211  
        Sus. + E7{1}                   32      56      18       9 1.00 1.00            23a  OCC    2121  22211  
        Sus. + E8{1}                   40      77       3       6 1.00 1.00            23a  OCC    2296  22211  
 
 W09  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       2      25       2 1.08 1.19 1.00 1.00  23a SUST    1176  16700  
        TR:Amb to T1{1}                56      11       2       1 1.44 1.58 1.58 1.00 (17) DISP     430  25050  
        Amb to T1{1}                   56      11       2       1 1.44 1.58 1.58 1.00 (17) DISP     430  25050  
        Sus. + E1{1}                   30      16      36       9 1.08 1.19            23a  OCC    1671  22211  
        Sus. + E2{1}                   45      19      28       6 1.08 1.19            23a  OCC    1635  22211  
        Sus. + E3{1}                   28      14      32       9 1.08 1.19            23a  OCC    1576  22211  
        Sus. + E4{1}                   44      18      32       6 1.08 1.19            23a  OCC    1655  22211  
        Sus. + E5{1}                   30      16      30       9 1.08 1.19            23a  OCC    1607  22211  
        Sus. + E6{1}                   45      18      34       5 1.08 1.19            23a  OCC    1685  22211  
        Sus. + E7{1}                   28      16      26       9 1.08 1.19            23a  OCC    1569  22211  
        Sus. + E8{1}                   44      17      37       6 1.08 1.19            23a  OCC    1710  22211  
 
 W09  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       4      19       3 1.08 1.19 1.00 1.00  23a SUST    1027  16700  
        TR:Amb to T1{1}                70      25       9       2 1.44 1.58 1.58 1.00 (17) DISP     928  25050  
        Amb to T1{1}                   70      25       9       2 1.44 1.58 1.58 1.00 (17) DISP     928  25050  
        Sus. + E1{1}                   41      20      25       7 1.08 1.19            23a  OCC    1485  22211  
        Sus. + E2{1}                   37      11      29       5 1.08 1.19            23a  OCC    1388  22211  
        Sus. + E3{1}                   40      24      29       4 1.08 1.19            23a  OCC    1623  22211  
        Sus. + E4{1}                   37      10      25       5 1.08 1.19            23a  OCC    1287  22211  
        Sus. + E5{1}                   40      19      29       7 1.08 1.19            23a  OCC    1518  22211  
        Sus. + E6{1}                   36      12      25       4 1.08 1.19            23a  OCC    1307  22211  
        Sus. + E7{1}                   40      23      33       4 1.08 1.19            23a  OCC    1661  22211  
        Sus. + E8{1}                   36      11      21       6 1.08 1.19            23a  OCC    1248  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W10  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       3       3       3 1.08 1.19 1.00 1.00  23a SUST     625  16700  
        TR:Amb to T1{1}                70      13       4       2 1.44 1.58 1.58 1.00 (17) DISP     512  25050  
        Amb to T1{1}                   70      13       4       2 1.44 1.58 1.58 1.00 (17) DISP     512  25050  
        Sus. + E1{1}                   36      20       6       7 1.08 1.19            23a  OCC    1093  22211  
        Sus. + E2{1}                   41      12      14       5 1.08 1.19            23a  OCC    1041  22211  
        Sus. + E3{1}                   35      19       8       4 1.08 1.19            23a  OCC    1065  22211  
        Sus. + E4{1}                   41      15      10       5 1.08 1.19            23a  OCC    1006  22211  
        Sus. + E5{1}                   36      21       5       7 1.08 1.19            23a  OCC    1102  22211  
        Sus. + E6{1}                   41      12      15       4 1.08 1.19            23a  OCC    1050  22211  
        Sus. + E7{1}                   35      20       7       4 1.08 1.19            23a  OCC    1082  22211  
        Sus. + E8{1}                   41      14      11       6 1.08 1.19            23a  OCC     999  22211  
 
 W10  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       1      11       8 1.08 1.19 1.00 1.00  23a SUST     832  16700  
        TR:Amb to T1{1}                78       9      12      15 1.44 1.58 1.58 1.00 (17) DISP     697  25050  
        Amb to T1{1}                   78       9      12      15 1.44 1.58 1.58 1.00 (17) DISP     697  25050  
        Sus. + E1{1}                   47      16      27      30 1.08 1.19            23a  OCC    1597  22211  
        Sus. + E2{1}                   35       7      14      27 1.08 1.19            23a  OCC    1311  22211  
        Sus. + E3{1}                   47      19      25      11 1.08 1.19            23a  OCC    1454  22211  
        Sus. + E4{1}                   34       8      19      16 1.08 1.19            23a  OCC    1169  22211  
        Sus. + E5{1}                   47      15      29      28 1.08 1.19            23a  OCC    1616  22211  
        Sus. + E6{1}                   35       8      12      25 1.08 1.19            23a  OCC    1276  22211  
        Sus. + E7{1}                   47      18      28      13 1.08 1.19            23a  OCC    1494  22211  
        Sus. + E8{1}                   35       8      16      17 1.08 1.19            23a  OCC    1166  22211  
 
 W19    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512      56       1       8 1.00 1.00 1.00 1.00  23a SUST    1771  16700  
        TR:Amb to T1{1}                78      15      34      15 1.00 1.00 1.00 1.00 (17) DISP     919  25050  
        Amb to T1{1}                   78      15      34      15 1.00 1.00 1.00 1.00 (17) DISP     919  25050  
        Sus. + E1{1}                   45      67      17      30 1.00 1.00            23a  OCC    2467  22211  
        Sus. + E2{1}                   37      56      36      27 1.00 1.00            23a  OCC    2696  22211  
        Sus. + E3{1}                   45      58      14      11 1.00 1.00            23a  OCC    2123  22211  
        Sus. + E4{1}                   37      59      10      16 1.00 1.00            23a  OCC    2083  22211  
        Sus. + E5{1}                   45      57      17      28 1.00 1.00            23a  OCC    2378  22211  
        Sus. + E6{1}                   37      69      35      25 1.00 1.00            23a  OCC    2728  22211  
        Sus. + E7{1}                   45      66      13      13 1.00 1.00            23a  OCC    2191  22211  
        Sus. + E8{1}                   37      72       9      17 1.00 1.00            23a  OCC    2274  22211  
 
 W11  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       4       2       8 1.08 1.19 1.00 1.00  23a SUST     653  16700  
        TR:Amb to T1{1}                78       2       2      15 1.44 1.58 1.58 1.00 (17) DISP     379  25050  
        Amb to T1{1}                   78       2       2      15 1.44 1.58 1.58 1.00 (17) DISP     379  25050  
        Sus. + E1{1}                   44       7      21      30 1.08 1.19            23a  OCC    1403  22211  
        Sus. + E2{1}                   38      17       4      27 1.08 1.19            23a  OCC    1215  22211  
        Sus. + E3{1}                   43      11       6      11 1.08 1.19            23a  OCC     899  22211  
        Sus. + E4{1}                   37       9      11      16 1.08 1.19            23a  OCC     995  22211  
        Sus. + E5{1}                   44       8      22      28 1.08 1.19            23a  OCC    1392  22211  
        Sus. + E6{1}                   38      18       4      25 1.08 1.19            23a  OCC    1205  22211  
        Sus. + E7{1}                   44      10       5      13 1.08 1.19            23a  OCC     887  22211  
        Sus. + E8{1}                   38      10      10      17 1.08 1.19            23a  OCC    1005  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W11  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       6       3       1 1.08 1.19 1.00 1.00  23a SUST     669  16700  
        TR:Amb to T1{1}                78       1       1      13 1.44 1.58 1.58 1.00 (17) DISP     319  25050  
        Amb to T1{1}                   78       1       1      13 1.44 1.58 1.58 1.00 (17) DISP     319  25050  
        Sus. + E1{1}                   35      26      14       2 1.08 1.19            23a  OCC    1288  22211  
        Sus. + E2{1}                   47      12      10       4 1.08 1.19            23a  OCC     982  22211  
        Sus. + E3{1}                   35      17      14      14 1.08 1.19            23a  OCC    1205  22211  
        Sus. + E4{1}                   47      20       4      19 1.08 1.19            23a  OCC    1235  22211  
        Sus. + E5{1}                   35      28      15       2 1.08 1.19            23a  OCC    1338  22211  
        Sus. + E6{1}                   47      10      11       4 1.08 1.19            23a  OCC     979  22211  
        Sus. + E7{1}                   35      19      12      14 1.08 1.19            23a  OCC    1203  22211  
        Sus. + E8{1}                   47      19       3      18 1.08 1.19            23a  OCC    1207  22211  
 
 W12  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       7       3       1 1.08 1.19 1.00 1.00  23a SUST     686  16700  
        TR:Amb to T1{1}                78       3      20      13 1.44 1.58 1.58 1.00 (17) DISP     847  25050  
        Amb to T1{1}                   78       3      20      13 1.44 1.58 1.58 1.00 (17) DISP     847  25050  
        Sus. + E1{1}                   34      23      29       2 1.08 1.19            23a  OCC    1522  22211  
        Sus. + E2{1}                   48      12      27       4 1.08 1.19            23a  OCC    1407  22211  
        Sus. + E3{1}                   34      17       6      14 1.08 1.19            23a  OCC    1116  22211  
        Sus. + E4{1}                   47      17      12      19 1.08 1.19            23a  OCC    1250  22211  
        Sus. + E5{1}                   34      22      30       2 1.08 1.19            23a  OCC    1530  22211  
        Sus. + E6{1}                   48      13      28       4 1.08 1.19            23a  OCC    1437  22211  
        Sus. + E7{1}                   34      16       7      14 1.08 1.19            23a  OCC    1096  22211  
        Sus. + E8{1}                   47      19      13      18 1.08 1.19            23a  OCC    1281  22211  
 
 W12  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       6       2       1 1.08 1.19 1.00 1.00  23a SUST     673  16700  
        TR:Amb to T1{1}                77       1      16       6 1.44 1.58 1.58 1.00 (17) DISP     670  25050  
        Amb to T1{1}                   77       1      16       6 1.44 1.58 1.58 1.00 (17) DISP     670  25050  
        Sus. + E1{1}                   32      25      27      13 1.08 1.19            23a  OCC    1552  22211  
        Sus. + E2{1}                   49      12      24      14 1.08 1.19            23a  OCC    1389  22211  
        Sus. + E3{1}                   31      19       3       6 1.08 1.19            23a  OCC    1032  22211  
        Sus. + E4{1}                   48      17      10       3 1.08 1.19            23a  OCC    1052  22211  
        Sus. + E5{1}                   32      24      28      13 1.08 1.19            23a  OCC    1554  22211  
        Sus. + E6{1}                   49      13      25      14 1.08 1.19            23a  OCC    1413  22211  
        Sus. + E7{1}                   31      18       5       6 1.08 1.19            23a  OCC    1004  22211  
        Sus. + E8{1}                   48      19      11       3 1.08 1.19            23a  OCC    1101  22211  
 
 W13  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       7       1       1 1.08 1.19 1.00 1.00  23a SUST     668  16700  
        TR:Amb to T1{1}                77       2       4       6 1.44 1.58 1.58 1.00 (17) DISP     300  25050  
        Amb to T1{1}                   77       2       4       6 1.44 1.58 1.58 1.00 (17) DISP     300  25050  
        Sus. + E1{1}                   28      10      14      13 1.08 1.19            23a  OCC    1147  22211  
        Sus. + E2{1}                   53       8      16      14 1.08 1.19            23a  OCC    1202  22211  
        Sus. + E3{1}                   27      10       1       6 1.08 1.19            23a  OCC     826  22211  
        Sus. + E4{1}                   53       8      15       3 1.08 1.19            23a  OCC    1096  22211  
        Sus. + E5{1}                   28       8      14      13 1.08 1.19            23a  OCC    1138  22211  
        Sus. + E6{1}                   53       9      15      14 1.08 1.19            23a  OCC    1196  22211  
        Sus. + E7{1}                   27       9       1       6 1.08 1.19            23a  OCC     797  22211  
        Sus. + E8{1}                   53       9      15       3 1.08 1.19            23a  OCC    1107  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W13  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       6       1       4 1.08 1.19 1.00 1.00  23a SUST     669  16700  
        TR:Amb to T1{1}                75       4      10       3 1.44 1.58 1.58 1.00 (17) DISP     466  25050  
        Amb to T1{1}                   75       4      10       3 1.44 1.58 1.58 1.00 (17) DISP     466  25050  
        Sus. + E1{1}                   26       8      13      11 1.08 1.19            23a  OCC    1050  22211  
        Sus. + E2{1}                   54       7      16       8 1.08 1.19            23a  OCC    1148  22211  
        Sus. + E3{1}                   25       8       2       7 1.08 1.19            23a  OCC     777  22211  
        Sus. + E4{1}                   54       7      16       9 1.08 1.19            23a  OCC    1156  22211  
        Sus. + E5{1}                   26       7      13      10 1.08 1.19            23a  OCC    1038  22211  
        Sus. + E6{1}                   54       8      16       7 1.08 1.19            23a  OCC    1140  22211  
        Sus. + E7{1}                   25       6       3       8 1.08 1.19            23a  OCC     789  22211  
        Sus. + E8{1}                   54       8      17      10 1.08 1.19            23a  OCC    1169  22211  
 
 W18  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      25       1       4 1.00 1.00 1.00 1.00  23a SUST    1085  16700  
        TR:Amb to T1{1}                75       8      11       3 1.00 1.00 1.00 1.00 (17) DISP     366  25050  
        Amb to T1{1}                   75       8      11       3 1.00 1.00 1.00 1.00 (17) DISP     366  25050  
        Sus. + E1{1}                   25      32      20      11 1.00 1.00            23a  OCC    1592  22211  
        Sus. + E2{1}                   55      25      18       8 1.00 1.00            23a  OCC    1533  22211  
        Sus. + E3{1}                   24      32      12       7 1.00 1.00            23a  OCC    1417  22211  
        Sus. + E4{1}                   55      26       6       9 1.00 1.00            23a  OCC    1298  22211  
        Sus. + E5{1}                   25      26      20      10 1.00 1.00            23a  OCC    1565  22211  
        Sus. + E6{1}                   55      31      18       7 1.00 1.00            23a  OCC    1548  22211  
        Sus. + E7{1}                   24      26      12       8 1.00 1.00            23a  OCC    1375  22211  
        Sus. + E8{1}                   55      31       6      10 1.00 1.00            23a  OCC    1361  22211  
 
 W18  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      25       1       4 1.00 1.00 1.00 1.00  23a SUST    1085  16700  
        TR:Amb to T1{1}                52       8      11       3 1.00 1.00 1.00 1.00 (17) DISP     345  25050  
        Amb to T1{1}                   52       8      11       3 1.00 1.00 1.00 1.00 (17) DISP     345  25050  
        Sus. + E1{1}                    2      32      20      11 1.00 1.00            23a  OCC    1570  22211  
        Sus. + E2{1}                   32      25      18       8 1.00 1.00            23a  OCC    1511  22211  
        Sus. + E3{1}                    1      32      12       7 1.00 1.00            23a  OCC    1395  22211  
        Sus. + E4{1}                   32      26       6       9 1.00 1.00            23a  OCC    1280  22211  
        Sus. + E5{1}                    2      26      20      10 1.00 1.00            23a  OCC    1543  22211  
        Sus. + E6{1}                   32      31      18       7 1.00 1.00            23a  OCC    1525  22211  
        Sus. + E7{1}                    1      26      12       8 1.00 1.00            23a  OCC    1353  22211  
        Sus. + E8{1}                   32      31       6      10 1.00 1.00            23a  OCC    1341  22211  
 
 W14 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       2       0       4 1.00 1.00 1.00 1.00  23a SUST     567  16700  
        TR:Amb to T1{1}                52       0      57       3 1.00 1.00 1.00 1.00 (17) DISP    1273  25050  
        Amb to T1{1}                   52       0      57       3 1.00 1.00 1.00 1.00 (17) DISP    1273  25050  
        Sus. + E1{1}                    2       9      20      11 1.00 1.00            23a  OCC    1054  22211  
        Sus. + E2{1}                   36       3      39       8 1.00 1.00            23a  OCC    1478  22211  
        Sus. + E3{1}                    3       8      23       7 1.00 1.00            23a  OCC    1102  22211  
        Sus. + E4{1}                   36       4      40       9 1.00 1.00            23a  OCC    1501  22211  
        Sus. + E5{1}                    2       9      20      10 1.00 1.00            23a  OCC    1053  22211  
        Sus. + E6{1}                   36       3      39       7 1.00 1.00            23a  OCC    1472  22211  
        Sus. + E7{1}                    3       8      23       8 1.00 1.00            23a  OCC    1108  22211  
        Sus. + E8{1}                   36       3      40      10 1.00 1.00            23a  OCC    1503  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W14 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       0       2       4 1.30 1.08 1.00 1.00  23a SUST     572  16700  
        TR:Amb to T1{1}                52      57       0       3 1.73 1.44 1.00 1.00 (17) DISP    2168  25050  
        Amb to T1{1}                   52      57       0       3 1.73 1.44 1.00 1.00 (17) DISP    2168  25050  
        Sus. + E1{1}                    2      20       9      11 1.30 1.08            23a  OCC    1182  22211  
        Sus. + E2{1}                   36      39       3       8 1.30 1.08            23a  OCC    1743  22211  
        Sus. + E3{1}                    3      23       8       7 1.30 1.08            23a  OCC    1257  22211  
        Sus. + E4{1}                   36      40       4       9 1.30 1.08            23a  OCC    1770  22211  
        Sus. + E5{1}                    2      20       9      10 1.30 1.08            23a  OCC    1182  22211  
        Sus. + E6{1}                   36      39       3       7 1.30 1.08            23a  OCC    1736  22211  
        Sus. + E7{1}                    3      23       8       8 1.30 1.08            23a  OCC    1263  22211  
        Sus. + E8{1}                   36      40       3      10 1.30 1.08            23a  OCC    1771  22211  
 
 W14 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       0       2       1 1.30 1.08 1.00 1.00  23a SUST     565  16700  
        TR:Amb to T1{1}                15      48       4       0 1.73 1.44 1.00 1.00 (17) DISP    1800  25050  
        Amb to T1{1}                   15      48       4       0 1.73 1.44 1.00 1.00 (17) DISP    1800  25050  
        Sus. + E1{1}                    2      20       9       8 1.30 1.08            23a  OCC    1177  22211  
        Sus. + E2{1}                   10      32       6       1 1.30 1.08            23a  OCC    1522  22211  
        Sus. + E3{1}                    5      24       6       6 1.30 1.08            23a  OCC    1269  22211  
        Sus. + E4{1}                   13      34       8       2 1.30 1.08            23a  OCC    1570  22211  
        Sus. + E5{1}                    2      20       8       8 1.30 1.08            23a  OCC    1176  22211  
        Sus. + E6{1}                   10      32       5       1 1.30 1.08            23a  OCC    1515  22211  
        Sus. + E7{1}                    5      24       6       7 1.30 1.08            23a  OCC    1271  22211  
        Sus. + E8{1}                   13      34       8       2 1.30 1.08            23a  OCC    1572  22211  
 
 W14 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       2       0       1 1.00 1.00 1.00 1.00  23a SUST     560  16700  
        TR:Amb to T1{1}                15       4      48       0 1.00 1.00 1.00 1.00 (17) DISP    1047  25050  
        Amb to T1{1}                   15       4      48       0 1.00 1.00 1.00 1.00 (17) DISP    1047  25050  
        Sus. + E1{1}                    2       9      20       8 1.00 1.00            23a  OCC    1049  22211  
        Sus. + E2{1}                   10       6      32       1 1.00 1.00            23a  OCC    1301  22211  
        Sus. + E3{1}                    5       6      24       6 1.00 1.00            23a  OCC    1112  22211  
        Sus. + E4{1}                   13       8      34       2 1.00 1.00            23a  OCC    1341  22211  
        Sus. + E5{1}                    2       8      20       8 1.00 1.00            23a  OCC    1048  22211  
        Sus. + E6{1}                   10       5      32       1 1.00 1.00            23a  OCC    1295  22211  
        Sus. + E7{1}                    5       6      24       7 1.00 1.00            23a  OCC    1114  22211  
        Sus. + E8{1}                   13       8      34       2 1.00 1.00            23a  OCC    1343  22211  
 
 W17  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      23       1       1 1.00 1.00 1.00 1.00  23a SUST    1019  16700  
        TR:Amb to T1{1}                15       7      55       0 1.00 1.00 1.00 1.00 (17) DISP    1207  25050  
        Amb to T1{1}                   15       7      55       0 1.00 1.00 1.00 1.00 (17) DISP    1207  25050  
        Sus. + E1{1}                    4      25      14       8 1.00 1.00            23a  OCC    1363  22211  
        Sus. + E2{1}                    8      23      43       1 1.00 1.00            23a  OCC    1986  22211  
        Sus. + E3{1}                    3      30      15       6 1.00 1.00            23a  OCC    1409  22211  
        Sus. + E4{1}                   14      32      41       2 1.00 1.00            23a  OCC    1972  22211  
        Sus. + E5{1}                    4      30      14       8 1.00 1.00            23a  OCC    1402  22211  
        Sus. + E6{1}                    8      27      43       1 1.00 1.00            23a  OCC    1992  22211  
        Sus. + E7{1}                    3      25      15       7 1.00 1.00            23a  OCC    1374  22211  
        Sus. + E8{1}                   14      26      41       2 1.00 1.00            23a  OCC    1951  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W17  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      23       1       1 1.00 1.00 1.00 1.00  23a SUST    1019  16700  
        TR:Amb to T1{1}                35       7      55       0 1.00 1.00 1.00 1.00 (17) DISP    1226  25050  
        Amb to T1{1}                   35       7      55       0 1.00 1.00 1.00 1.00 (17) DISP    1226  25050  
        Sus. + E1{1}                   16      25      14       8 1.00 1.00            23a  OCC    1373  22211  
        Sus. + E2{1}                   28      23      43       1 1.00 1.00            23a  OCC    2006  22211  
        Sus. + E3{1}                   16      30      15       6 1.00 1.00            23a  OCC    1421  22211  
        Sus. + E4{1}                   34      32      41       2 1.00 1.00            23a  OCC    1992  22211  
        Sus. + E5{1}                   16      30      14       8 1.00 1.00            23a  OCC    1412  22211  
        Sus. + E6{1}                   28      27      43       1 1.00 1.00            23a  OCC    2012  22211  
        Sus. + E7{1}                   16      25      15       7 1.00 1.00            23a  OCC    1386  22211  
        Sus. + E8{1}                   34      26      41       2 1.00 1.00            23a  OCC    1971  22211  
 
 W15 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       2       1       1 1.00 1.00 1.00 1.00  23a SUST     564  16700  
        TR:Amb to T1{1}                35      20      57       0 1.00 1.00 1.00 1.00 (17) DISP    1315  25050  
        Amb to T1{1}                   35      20      57       0 1.00 1.00 1.00 1.00 (17) DISP    1315  25050  
        Sus. + E1{1}                   15       5      42       8 1.00 1.00            23a  OCC    1527  22211  
        Sus. + E2{1}                   27       8      32       1 1.00 1.00            23a  OCC    1303  22211  
        Sus. + E3{1}                   17       5      42       6 1.00 1.00            23a  OCC    1530  22211  
        Sus. + E4{1}                   35       8      30       2 1.00 1.00            23a  OCC    1264  22211  
        Sus. + E5{1}                   15       6      42       8 1.00 1.00            23a  OCC    1529  22211  
        Sus. + E6{1}                   27       8      32       1 1.00 1.00            23a  OCC    1303  22211  
        Sus. + E7{1}                   17       6      42       7 1.00 1.00            23a  OCC    1533  22211  
        Sus. + E8{1}                   35       9      30       2 1.00 1.00            23a  OCC    1265  22211  
 
 W15 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       2       1       1 1.30 1.08 1.00 1.00  23a SUST     580  16700  
        TR:Amb to T1{1}                35      20      57       0 1.73 1.44 1.00 1.00 (17) DISP    1928  25050  
        Amb to T1{1}                   35      20      57       0 1.73 1.44 1.00 1.00 (17) DISP    1928  25050  
        Sus. + E1{1}                   15       5      42       8 1.30 1.08            23a  OCC    1619  22211  
        Sus. + E2{1}                   27       8      32       1 1.30 1.08            23a  OCC    1381  22211  
        Sus. + E3{1}                   17       5      42       6 1.30 1.08            23a  OCC    1624  22211  
        Sus. + E4{1}                   35       8      30       2 1.30 1.08            23a  OCC    1341  22211  
        Sus. + E5{1}                   15       6      42       8 1.30 1.08            23a  OCC    1622  22211  
        Sus. + E6{1}                   27       8      32       1 1.30 1.08            23a  OCC    1383  22211  
        Sus. + E7{1}                   17       6      42       7 1.30 1.08            23a  OCC    1627  22211  
        Sus. + E8{1}                   35       9      30       2 1.30 1.08            23a  OCC    1343  22211  
 
 W15 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 529       2       1       1 1.30 1.08 1.00 1.00  23a SUST     585  16700  
        TR:Amb to T1{1}                27      18       0      57 1.73 1.44 1.00 1.00 (17) DISP    1394  25050  
        Amb to T1{1}                   27      18       0      57 1.73 1.44 1.00 1.00 (17) DISP    1394  25050  
        Sus. + E1{1}                    1       2       8      56 1.30 1.08            23a  OCC    1840  22211  
        Sus. + E2{1}                    6       2       3      29 1.30 1.08            23a  OCC    1228  22211  
        Sus. + E3{1}                   10       3       9      57 1.30 1.08            23a  OCC    1861  22211  
        Sus. + E4{1}                   15       3       5      27 1.30 1.08            23a  OCC    1183  22211  
        Sus. + E5{1}                    3       3       8      56 1.30 1.08            23a  OCC    1841  22211  
        Sus. + E6{1}                    2       2       3      29 1.30 1.08            23a  OCC    1226  22211  
        Sus. + E7{1}                    6       2       9      57 1.30 1.08            23a  OCC    1861  22211  
        Sus. + E8{1}                   11       3       4      27 1.30 1.08            23a  OCC    1179  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W15 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 529       1       2       1 1.00 1.00 1.00 1.00  23a SUST     572  16700  
        TR:Amb to T1{1}                27       0      18      57 1.00 1.00 1.00 1.00 (17) DISP    1282  25050  
        Amb to T1{1}                   27       0      18      57 1.00 1.00 1.00 1.00 (17) DISP    1282  25050  
        Sus. + E1{1}                    1       8       2      56 1.00 1.00            23a  OCC    1825  22211  
        Sus. + E2{1}                    6       3       2      29 1.00 1.00            23a  OCC    1215  22211  
        Sus. + E3{1}                   10       9       3      57 1.00 1.00            23a  OCC    1846  22211  
        Sus. + E4{1}                   15       5       3      27 1.00 1.00            23a  OCC    1168  22211  
        Sus. + E5{1}                    3       8       3      56 1.00 1.00            23a  OCC    1826  22211  
        Sus. + E6{1}                    2       3       2      29 1.00 1.00            23a  OCC    1213  22211  
        Sus. + E7{1}                    6       9       2      57 1.00 1.00            23a  OCC    1846  22211  
        Sus. + E8{1}                   11       4       3      27 1.00 1.00            23a  OCC    1165  22211  
 
 W16    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 525       1       2       1 1.00 1.00 1.00 1.00  23a SUST     570  16700  
        TR:Amb to T1{1}                27       1       9      57 1.00 1.00 1.00 1.00 (17) DISP    1237  25050  
        Amb to T1{1}                   27       1       9      57 1.00 1.00 1.00 1.00 (17) DISP    1237  25050  
        Sus. + E1{1}                    0      50      13      56 1.00 1.00            23a  OCC    2248  22211  
        Sus. + E2{1}                    5      11      22      29 1.00 1.00            23a  OCC    1389  22211  
        Sus. + E3{1}                    9      52      15      57 1.00 1.00            23a  OCC    2311  22211  
        Sus. + E4{1}                   14      13      28      27 1.00 1.00            23a  OCC    1450  22211  
        Sus. + E5{1}                    3      49      13      56 1.00 1.00            23a  OCC    2250  22211  
        Sus. + E6{1}                    2      11      22      29 1.00 1.00            23a  OCC    1391  22211  
        Sus. + E7{1}                    6      52      15      57 1.00 1.00            23a  OCC    2309  22211  
        Sus. + E8{1}                   12      12      28      27 1.00 1.00            23a  OCC    1454  22211  
 
 *** Segment W  end   ***
 
 *** Segment X  begin ***
 
 W08    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       3       8       1 1.08 1.19 1.00 1.00  23a SUST     750  16700  
        TR:Amb to T1{1}                 0       0       4       3 1.44 1.58 1.58 1.00 (17) DISP     142  25050  
        Amb to T1{1}                    0       0       4       3 1.44 1.58 1.58 1.00 (17) DISP     142  25050  
        Sus. + E1{1}                    6       6      15       2 1.08 1.19            23a  OCC     939  22211  
        Sus. + E2{1}                    6      21      17       1 1.08 1.19            23a  OCC    1257  22211  
        Sus. + E3{1}                    7      23      23       2 1.08 1.19            23a  OCC    1371  22211  
        Sus. + E4{1}                    6       7      10       1 1.08 1.19            23a  OCC     858  22211  
        Sus. + E5{1}                    6       5      13       2 1.08 1.19            23a  OCC     886  22211  
        Sus. + E6{1}                    6      21      19       2 1.08 1.19            23a  OCC    1269  22211  
        Sus. + E7{1}                    7      24      21       1 1.08 1.19            23a  OCC    1355  22211  
        Sus. + E8{1}                    7       8      12       2 1.08 1.19            23a  OCC     898  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 X01    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       7       3       1 1.00 1.00 1.00 1.00  23a SUST     680  16700  
        TR:Amb to T1{1}                 0       3       0       3 1.00 1.00 1.00 1.00 (17) DISP      92  25050  
        Amb to T1{1}                    0       3       0       3 1.00 1.00 1.00 1.00 (17) DISP      92  25050  
        Sus. + E1{1}                    6      12       7       2 1.00 1.00            23a  OCC     832  22211  
        Sus. + E2{1}                    6      15      20       1 1.00 1.00            23a  OCC    1107  22211  
        Sus. + E3{1}                    7      20      22       2 1.00 1.00            23a  OCC    1194  22211  
        Sus. + E4{1}                    6       7       9       1 1.00 1.00            23a  OCC     806  22211  
        Sus. + E5{1}                    6      10       7       1 1.00 1.00            23a  OCC     794  22211  
        Sus. + E6{1}                    6      17      19       2 1.00 1.00            23a  OCC    1111  22211  
        Sus. + E7{1}                    7      18      22       1 1.00 1.00            23a  OCC    1188  22211  
        Sus. + E8{1}                    7       9       9       1 1.00 1.00            23a  OCC     829  22211  
 
 X02    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 133       5       3       1 1.00 1.00 1.00 1.00  23a SUST     879  16700  
        TR:Amb to T1{1}                 0       3       0       3 1.00 1.00 1.00 1.00 (17) DISP     342  25050  
        Amb to T1{1}                    0       3       0       3 1.00 1.00 1.00 1.00 (17) DISP     342  25050  
        Sus. + E1{1}                    6       9       9       2 1.00 1.00            23a  OCC    1528  22211  
        Sus. + E2{1}                    6      13      18       1 1.00 1.00            23a  OCC    2508  22211  
        Sus. + E3{1}                    7      17      20       2 1.00 1.00            23a  OCC    2830  22211  
        Sus. + E4{1}                    6       5      10       1 1.00 1.00            23a  OCC    1548  22211  
        Sus. + E5{1}                    5       8       8       1 1.00 1.00            23a  OCC    1412  22211  
        Sus. + E6{1}                    6      14      18       2 1.00 1.00            23a  OCC    2509  22211  
        Sus. + E7{1}                    7      15      21       1 1.00 1.00            23a  OCC    2821  22211  
        Sus. + E8{1}                    6       6      11       1 1.00 1.00            23a  OCC    1613  22211  
 
 X03 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 133       1       3       1 1.00 1.00 1.00 1.00  23a SUST     586  16700  
        TR:Amb to T1{1}                 0       1       1       3 1.00 1.00 1.00 1.00 (17) DISP     271  25050  
        Amb to T1{1}                    0       1       1       3 1.00 1.00 1.00 1.00 (17) DISP     271  25050  
        Sus. + E1{1}                    5       4      16       2 1.00 1.00            23a  OCC    1866  22211  
        Sus. + E2{1}                    6       5      11       1 1.00 1.00            23a  OCC    1485  22211  
        Sus. + E3{1}                    6       6      13       2 1.00 1.00            23a  OCC    1637  22211  
        Sus. + E4{1}                    6       5      17       1 1.00 1.00            23a  OCC    1969  22211  
        Sus. + E5{1}                    5       4      15       1 1.00 1.00            23a  OCC    1804  22211  
        Sus. + E6{1}                    5       5      11       2 1.00 1.00            23a  OCC    1441  22211  
        Sus. + E7{1}                    6       6      13       1 1.00 1.00            23a  OCC    1681  22211  
        Sus. + E8{1}                    6       5      17       1 1.00 1.00            23a  OCC    2016  22211  
 
 X03 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 133       3       1       1 1.00 1.00 1.00 1.00  23a SUST     586  16700  
        TR:Amb to T1{1}                 0       1       1       3 1.31 1.09 1.00 1.00 (17) DISP     279  25050  
        Amb to T1{1}                    0       1       1       3 1.31 1.09 1.00 1.00 (17) DISP     279  25050  
        Sus. + E1{1}                    5      16       4       2 1.00 1.00            23a  OCC    1866  22211  
        Sus. + E2{1}                    6      11       5       1 1.00 1.00            23a  OCC    1485  22211  
        Sus. + E3{1}                    6      13       6       2 1.00 1.00            23a  OCC    1637  22211  
        Sus. + E4{1}                    6      17       5       1 1.00 1.00            23a  OCC    1969  22211  
        Sus. + E5{1}                    5      15       4       1 1.00 1.00            23a  OCC    1804  22211  
        Sus. + E6{1}                    5      11       5       2 1.00 1.00            23a  OCC    1441  22211  
        Sus. + E7{1}                    6      13       6       1 1.00 1.00            23a  OCC    1681  22211  
        Sus. + E8{1}                    6      17       5       1 1.00 1.00            23a  OCC    2016  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 X03 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       3       1       1 1.00 1.00 1.00 1.00  23a SUST     572  16700  
        TR:Amb to T1{1}                 1       1       2       1 1.31 1.09 1.00 1.00 (17) DISP     279  25050  
        Amb to T1{1}                    1       1       2       1 1.31 1.09 1.00 1.00 (17) DISP     279  25050  
        Sus. + E1{1}                    6      16       1       5 1.00 1.00            23a  OCC    1881  22211  
        Sus. + E2{1}                    6      10       1       5 1.00 1.00            23a  OCC    1332  22211  
        Sus. + E3{1}                    6      11       1       6 1.00 1.00            23a  OCC    1461  22211  
        Sus. + E4{1}                    6      16       1       6 1.00 1.00            23a  OCC    1969  22211  
        Sus. + E5{1}                    6      15       1       5 1.00 1.00            23a  OCC    1823  22211  
        Sus. + E6{1}                    5       9       1       4 1.00 1.00            23a  OCC    1287  22211  
        Sus. + E7{1}                    6      11       1       6 1.00 1.00            23a  OCC    1507  22211  
        Sus. + E8{1}                    6      17       1       6 1.00 1.00            23a  OCC    2014  22211  
 
 X03 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       3       1 1.00 1.00 1.00 1.00  23a SUST     572  16700  
        TR:Amb to T1{1}                 1       2       1       1 1.00 1.00 1.00 1.00 (17) DISP     253  25050  
        Amb to T1{1}                    1       2       1       1 1.00 1.00 1.00 1.00 (17) DISP     253  25050  
        Sus. + E1{1}                    6       1      16       5 1.00 1.00            23a  OCC    1881  22211  
        Sus. + E2{1}                    6       1      10       5 1.00 1.00            23a  OCC    1332  22211  
        Sus. + E3{1}                    6       1      11       6 1.00 1.00            23a  OCC    1461  22211  
        Sus. + E4{1}                    6       1      16       6 1.00 1.00            23a  OCC    1969  22211  
        Sus. + E5{1}                    6       1      15       5 1.00 1.00            23a  OCC    1823  22211  
        Sus. + E6{1}                    5       1       9       4 1.00 1.00            23a  OCC    1287  22211  
        Sus. + E7{1}                    6       1      11       6 1.00 1.00            23a  OCC    1507  22211  
        Sus. + E8{1}                    6       1      17       6 1.00 1.00            23a  OCC    2014  22211  
 
 X04 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       1       1 1.00 1.00 1.00 1.00  23a SUST     448  16700  
        TR:Amb to T1{1}                 1       4       0       1 1.00 1.00 1.00 1.00 (17) DISP     416  25050  
        Amb to T1{1}                    1       4       0       1 1.00 1.00 1.00 1.00 (17) DISP     416  25050  
        Sus. + E1{1}                    5      16       2       5 1.00 1.00            23a  OCC    1885  22211  
        Sus. + E2{1}                    5      11       7       5 1.00 1.00            23a  OCC    1614  22211  
        Sus. + E3{1}                    5      15       7       6 1.00 1.00            23a  OCC    1943  22211  
        Sus. + E4{1}                    5      12       1       6 1.00 1.00            23a  OCC    1594  22211  
        Sus. + E5{1}                    5      16       2       5 1.00 1.00            23a  OCC    1881  22211  
        Sus. + E6{1}                    4      11       6       4 1.00 1.00            23a  OCC    1601  22211  
        Sus. + E7{1}                    5      15       7       6 1.00 1.00            23a  OCC    1956  22211  
        Sus. + E8{1}                    5      12       1       6 1.00 1.00            23a  OCC    1602  22211  
 
 X04 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       1       1 1.00 1.00 1.00 1.00  23a SUST     448  16700  
        TR:Amb to T1{1}                 1       4       0       1 1.31 1.09 1.00 1.00 (17) DISP     539  25050  
        Amb to T1{1}                    1       4       0       1 1.31 1.09 1.00 1.00 (17) DISP     539  25050  
        Sus. + E1{1}                    5      16       2       5 1.00 1.00            23a  OCC    1885  22211  
        Sus. + E2{1}                    5      11       7       5 1.00 1.00            23a  OCC    1614  22211  
        Sus. + E3{1}                    5      15       7       6 1.00 1.00            23a  OCC    1943  22211  
        Sus. + E4{1}                    5      12       1       6 1.00 1.00            23a  OCC    1594  22211  
        Sus. + E5{1}                    5      16       2       5 1.00 1.00            23a  OCC    1881  22211  
        Sus. + E6{1}                    4      11       6       4 1.00 1.00            23a  OCC    1601  22211  
        Sus. + E7{1}                    5      15       7       6 1.00 1.00            23a  OCC    1956  22211  
        Sus. + E8{1}                    5      12       1       6 1.00 1.00            23a  OCC    1602  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 X04 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 137       1       1       1 1.00 1.00 1.00 1.00  23a SUST     450  16700  
        TR:Amb to T1{1}                 3       5       1       0 1.31 1.09 1.00 1.00 (17) DISP     574  25050  
        Amb to T1{1}                    3       5       1       0 1.31 1.09 1.00 1.00 (17) DISP     574  25050  
        Sus. + E1{1}                    5      15       5       1 1.00 1.00            23a  OCC    1873  22211  
        Sus. + E2{1}                    4      11       4       7 1.00 1.00            23a  OCC    1623  22211  
        Sus. + E3{1}                    5      15       5       8 1.00 1.00            23a  OCC    1953  22211  
        Sus. + E4{1}                    4      12       5       1 1.00 1.00            23a  OCC    1570  22211  
        Sus. + E5{1}                    6      16       4       1 1.00 1.00            23a  OCC    1877  22211  
        Sus. + E6{1}                    3      11       4       7 1.00 1.00            23a  OCC    1604  22211  
        Sus. + E7{1}                    5      15       5       8 1.00 1.00            23a  OCC    1972  22211  
        Sus. + E8{1}                    4      12       5       1 1.00 1.00            23a  OCC    1570  22211  
 
 X04 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 137       1       1       1 1.00 1.00 1.00 1.00  23a SUST     450  16700  
        TR:Amb to T1{1}                 3       5       1       0 1.00 1.00 1.00 1.00 (17) DISP     443  25050  
        Amb to T1{1}                    3       5       1       0 1.00 1.00 1.00 1.00 (17) DISP     443  25050  
        Sus. + E1{1}                    5      15       5       1 1.00 1.00            23a  OCC    1873  22211  
        Sus. + E2{1}                    4      11       4       7 1.00 1.00            23a  OCC    1623  22211  
        Sus. + E3{1}                    5      15       5       8 1.00 1.00            23a  OCC    1953  22211  
        Sus. + E4{1}                    4      12       5       1 1.00 1.00            23a  OCC    1570  22211  
        Sus. + E5{1}                    6      16       4       1 1.00 1.00            23a  OCC    1877  22211  
        Sus. + E6{1}                    3      11       4       7 1.00 1.00            23a  OCC    1604  22211  
        Sus. + E7{1}                    5      15       5       8 1.00 1.00            23a  OCC    1972  22211  
        Sus. + E8{1}                    4      12       5       1 1.00 1.00            23a  OCC    1570  22211  
 
 X05  - Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 145       4       3       1 1.00 1.00 1.00 1.00  23a SUST     796  16700  
        TR:Amb to T1{1}                 3       1       2       0 1.11 1.14 1.14 1.00 (17) DISP     232  25050  
        Amb to T1{1}                    3       1       2       0 1.11 1.14 1.14 1.00 (17) DISP     232  25050  
        Sus. + E1{1}                    4      15       5       1 1.00 1.00            23a  OCC    1844  22211  
        Sus. + E2{1}                    5      17       8       7 1.00 1.00            23a  OCC    2250  22211  
        Sus. + E3{1}                    4      18       6       8 1.00 1.00            23a  OCC    2349  22211  
        Sus. + E4{1}                    5      16       8       1 1.00 1.00            23a  OCC    2005  22211  
        Sus. + E5{1}                    7      14       6       1 1.00 1.00            23a  OCC    1762  22211  
        Sus. + E6{1}                    2      16       8       7 1.00 1.00            23a  OCC    2157  22211  
        Sus. + E7{1}                    6      19       6       8 1.00 1.00            23a  OCC    2440  22211  
        Sus. + E8{1}                    3      17       7       1 1.00 1.00            23a  OCC    2053  22211  
 
 X05  + Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 139       5       2       0 1.00 1.00 1.00 1.00  23a SUST     849  16700  
        TR:Amb to T1{1}                 1       0       2       0 1.11 1.14 1.14 1.00 (17) DISP     235  25050  
        Amb to T1{1}                    1       0       2       0 1.11 1.14 1.14 1.00 (17) DISP     235  25050  
        Sus. + E1{1}                    9       9       2       5 1.00 1.00            23a  OCC    1451  22211  
        Sus. + E2{1}                    4      16       6       3 1.00 1.00            23a  OCC    1921  22211  
        Sus. + E3{1}                    3      16       4       3 1.00 1.00            23a  OCC    1946  22211  
        Sus. + E4{1}                    9       9       4       6 1.00 1.00            23a  OCC    1527  22211  
        Sus. + E5{1}                   10       9       2       5 1.00 1.00            23a  OCC    1505  22211  
        Sus. + E6{1}                    2      17       5       3 1.00 1.00            23a  OCC    2001  22211  
        Sus. + E7{1}                    4      15       4       3 1.00 1.00            23a  OCC    1857  22211  
        Sus. + E8{1}                    7       8       4       6 1.00 1.00            23a  OCC    1466  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 X06 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 156       4       5       0 1.00 1.00 1.00 1.00  23a SUST     972  16700  
        TR:Amb to T1{1}                 1       2       2       0 1.00 1.00 1.00 1.00 (17) DISP     259  25050  
        Amb to T1{1}                    1       2       2       0 1.00 1.00 1.00 1.00 (17) DISP     259  25050  
        Sus. + E1{1}                    7       6      12       5 1.00 1.00            23a  OCC    1821  22211  
        Sus. + E2{1}                    6       9      13       3 1.00 1.00            23a  OCC    1859  22211  
        Sus. + E3{1}                    1       9      13       3 1.00 1.00            23a  OCC    1867  22211  
        Sus. + E4{1}                   11       7      12       6 1.00 1.00            23a  OCC    1833  22211  
        Sus. + E5{1}                   12       5      13       5 1.00 1.00            23a  OCC    1882  22211  
        Sus. + E6{1}                    0      10      14       3 1.00 1.00            23a  OCC    1996  22211  
        Sus. + E7{1}                    6       7      12       3 1.00 1.00            23a  OCC    1733  22211  
        Sus. + E8{1}                    5       8      11       6 1.00 1.00            23a  OCC    1789  22211  
 
 X06 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 156       4       5       0 1.00 1.00 1.00 1.00  23a SUST     972  16700  
        TR:Amb to T1{1}                 1       2       2       0 1.31 1.09 1.00 1.00 (17) DISP     322  25050  
        Amb to T1{1}                    1       2       2       0 1.31 1.09 1.00 1.00 (17) DISP     322  25050  
        Sus. + E1{1}                    7       6      12       5 1.00 1.00            23a  OCC    1821  22211  
        Sus. + E2{1}                    6       9      13       3 1.00 1.00            23a  OCC    1859  22211  
        Sus. + E3{1}                    1       9      13       3 1.00 1.00            23a  OCC    1867  22211  
        Sus. + E4{1}                   11       7      12       6 1.00 1.00            23a  OCC    1833  22211  
        Sus. + E5{1}                   12       5      13       5 1.00 1.00            23a  OCC    1882  22211  
        Sus. + E6{1}                    0      10      14       3 1.00 1.00            23a  OCC    1996  22211  
        Sus. + E7{1}                    6       7      12       3 1.00 1.00            23a  OCC    1733  22211  
        Sus. + E8{1}                    5       8      11       6 1.00 1.00            23a  OCC    1789  22211  
 
 X06 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       0       6 1.00 1.00 1.00 1.00  23a SUST     669  16700  
        TR:Amb to T1{1}                 1       2       0       2 1.31 1.09 1.00 1.00 (17) DISP     306  25050  
        Amb to T1{1}                    1       2       0       2 1.31 1.09 1.00 1.00 (17) DISP     306  25050  
        Sus. + E1{1}                    2       5       5      12 1.00 1.00            23a  OCC    1550  22211  
        Sus. + E2{1}                    3       7       3      13 1.00 1.00            23a  OCC    1652  22211  
        Sus. + E3{1}                    2       6       3      14 1.00 1.00            23a  OCC    1636  22211  
        Sus. + E4{1}                    2       6       5      12 1.00 1.00            23a  OCC    1580  22211  
        Sus. + E5{1}                    2       4       5      13 1.00 1.00            23a  OCC    1610  22211  
        Sus. + E6{1}                    3       7       3      15 1.00 1.00            23a  OCC    1767  22211  
        Sus. + E7{1}                    2       6       3      12 1.00 1.00            23a  OCC    1520  22211  
        Sus. + E8{1}                    2       6       5      11 1.00 1.00            23a  OCC    1526  22211  
 
 X06 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       0       6 1.00 1.00 1.00 1.00  23a SUST     669  16700  
        TR:Amb to T1{1}                 1       2       0       2 1.00 1.00 1.00 1.00 (17) DISP     252  25050  
        Amb to T1{1}                    1       2       0       2 1.00 1.00 1.00 1.00 (17) DISP     252  25050  
        Sus. + E1{1}                    2       5       5      12 1.00 1.00            23a  OCC    1550  22211  
        Sus. + E2{1}                    3       7       3      13 1.00 1.00            23a  OCC    1652  22211  
        Sus. + E3{1}                    2       6       3      14 1.00 1.00            23a  OCC    1636  22211  
        Sus. + E4{1}                    2       6       5      12 1.00 1.00            23a  OCC    1580  22211  
        Sus. + E5{1}                    2       4       5      13 1.00 1.00            23a  OCC    1610  22211  
        Sus. + E6{1}                    3       7       3      15 1.00 1.00            23a  OCC    1767  22211  
        Sus. + E7{1}                    2       6       3      12 1.00 1.00            23a  OCC    1520  22211  
        Sus. + E8{1}                    2       6       5      11 1.00 1.00            23a  OCC    1526  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 X07 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       5       1       6 1.00 1.00 1.00 1.00  23a SUST     952  16700  
        TR:Amb to T1{1}                 1       2       0       2 1.00 1.00 1.00 1.00 (17) DISP     226  25050  
        Amb to T1{1}                    1       2       0       2 1.00 1.00 1.00 1.00 (17) DISP     226  25050  
        Sus. + E1{1}                    2      11       5      12 1.00 1.00            23a  OCC    1890  22211  
        Sus. + E2{1}                    3      13       5      13 1.00 1.00            23a  OCC    2069  22211  
        Sus. + E3{1}                    3      11       5      14 1.00 1.00            23a  OCC    1967  22211  
        Sus. + E4{1}                    2      13       5      12 1.00 1.00            23a  OCC    1998  22211  
        Sus. + E5{1}                    2      12       5      13 1.00 1.00            23a  OCC    2011  22211  
        Sus. + E6{1}                    3      12       5      15 1.00 1.00            23a  OCC    2091  22211  
        Sus. + E7{1}                    2      12       5      12 1.00 1.00            23a  OCC    1942  22211  
        Sus. + E8{1}                    2      11       5      11 1.00 1.00            23a  OCC    1858  22211  
 
 X07 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       5       6 1.00 1.00 1.00 1.00  23a SUST     952  16700  
        TR:Amb to T1{1}                 1       0       2       2 1.31 1.09 1.00 1.00 (17) DISP     239  25050  
        Amb to T1{1}                    1       0       2       2 1.31 1.09 1.00 1.00 (17) DISP     239  25050  
        Sus. + E1{1}                    2       5      11      12 1.00 1.00            23a  OCC    1890  22211  
        Sus. + E2{1}                    3       5      13      13 1.00 1.00            23a  OCC    2069  22211  
        Sus. + E3{1}                    3       5      11      14 1.00 1.00            23a  OCC    1967  22211  
        Sus. + E4{1}                    2       5      13      12 1.00 1.00            23a  OCC    1998  22211  
        Sus. + E5{1}                    2       5      12      13 1.00 1.00            23a  OCC    2011  22211  
        Sus. + E6{1}                    3       5      12      15 1.00 1.00            23a  OCC    2091  22211  
        Sus. + E7{1}                    2       5      12      12 1.00 1.00            23a  OCC    1942  22211  
        Sus. + E8{1}                    2       5      11      11 1.00 1.00            23a  OCC    1858  22211  
 
 X07 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       1       3       8 1.00 1.00 1.00 1.00  23a SUST     950  16700  
        TR:Amb to T1{1}                 0       0       2       2 1.31 1.09 1.00 1.00 (17) DISP     239  25050  
        Amb to T1{1}                    0       0       2       2 1.31 1.09 1.00 1.00 (17) DISP     239  25050  
        Sus. + E1{1}                    3       4       9      15 1.00 1.00            23a  OCC    1863  22211  
        Sus. + E2{1}                    4       5      11      16 1.00 1.00            23a  OCC    2171  22211  
        Sus. + E3{1}                    4       5      11      13 1.00 1.00            23a  OCC    1987  22211  
        Sus. + E4{1}                    3       4       8      17 1.00 1.00            23a  OCC    1998  22211  
        Sus. + E5{1}                    3       4       9      16 1.00 1.00            23a  OCC    1994  22211  
        Sus. + E6{1}                    4       5      12      14 1.00 1.00            23a  OCC    2103  22211  
        Sus. + E7{1}                    4       5      10      15 1.00 1.00            23a  OCC    2049  22211  
        Sus. + E8{1}                    3       5       8      15 1.00 1.00            23a  OCC    1838  22211  
 
 X07 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       3       1       8 1.00 1.00 1.00 1.00  23a SUST     950  16700  
        TR:Amb to T1{1}                 0       2       0       2 1.00 1.00 1.00 1.00 (17) DISP     226  25050  
        Amb to T1{1}                    0       2       0       2 1.00 1.00 1.00 1.00 (17) DISP     226  25050  
        Sus. + E1{1}                    3       9       4      15 1.00 1.00            23a  OCC    1863  22211  
        Sus. + E2{1}                    4      11       5      16 1.00 1.00            23a  OCC    2171  22211  
        Sus. + E3{1}                    4      11       5      13 1.00 1.00            23a  OCC    1987  22211  
        Sus. + E4{1}                    3       8       4      17 1.00 1.00            23a  OCC    1998  22211  
        Sus. + E5{1}                    3       9       4      16 1.00 1.00            23a  OCC    1994  22211  
        Sus. + E6{1}                    4      12       5      14 1.00 1.00            23a  OCC    2103  22211  
        Sus. + E7{1}                    4      10       5      15 1.00 1.00            23a  OCC    2049  22211  
        Sus. + E8{1}                    3       8       5      15 1.00 1.00            23a  OCC    1838  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 X08 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       3       1       8 1.00 1.00 1.00 1.00  23a SUST     956  16700  
        TR:Amb to T1{1}                 0       2       1       2 1.00 1.00 1.00 1.00 (17) DISP     250  25050  
        Amb to T1{1}                    0       2       1       2 1.00 1.00 1.00 1.00 (17) DISP     250  25050  
        Sus. + E1{1}                    3       7       4      15 1.00 1.00            23a  OCC    1758  22211  
        Sus. + E2{1}                    4      13       4      16 1.00 1.00            23a  OCC    2259  22211  
        Sus. + E3{1}                    4      11       4      13 1.00 1.00            23a  OCC    1981  22211  
        Sus. + E4{1}                    3       6       4      17 1.00 1.00            23a  OCC    1886  22211  
        Sus. + E5{1}                    3       6       4      16 1.00 1.00            23a  OCC    1849  22211  
        Sus. + E6{1}                    4      12       4      14 1.00 1.00            23a  OCC    2090  22211  
        Sus. + E7{1}                    4      12       4      15 1.00 1.00            23a  OCC    2144  22211  
        Sus. + E8{1}                    3       6       4      15 1.00 1.00            23a  OCC    1764  22211  
 
 X08 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       3       1       8 1.00 1.00 1.00 1.00  23a SUST     956  16700  
        TR:Amb to T1{1}                 0       2       1       2 1.31 1.09 1.00 1.00 (17) DISP     296  25050  
        Amb to T1{1}                    0       2       1       2 1.31 1.09 1.00 1.00 (17) DISP     296  25050  
        Sus. + E1{1}                    3       7       4      15 1.00 1.00            23a  OCC    1758  22211  
        Sus. + E2{1}                    4      13       4      16 1.00 1.00            23a  OCC    2259  22211  
        Sus. + E3{1}                    4      11       4      13 1.00 1.00            23a  OCC    1981  22211  
        Sus. + E4{1}                    3       6       4      17 1.00 1.00            23a  OCC    1886  22211  
        Sus. + E5{1}                    3       6       4      16 1.00 1.00            23a  OCC    1849  22211  
        Sus. + E6{1}                    4      12       4      14 1.00 1.00            23a  OCC    2090  22211  
        Sus. + E7{1}                    4      12       4      15 1.00 1.00            23a  OCC    2144  22211  
        Sus. + E8{1}                    3       6       4      15 1.00 1.00            23a  OCC    1764  22211  
 
 X08 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 111       6       8       0 1.00 1.00 1.00 1.00  23a SUST    1197  16700  
        TR:Amb to T1{1}                 1       2       2       1 1.31 1.09 1.00 1.00 (17) DISP     316  25050  
        Amb to T1{1}                    1       2       2       1 1.31 1.09 1.00 1.00 (17) DISP     316  25050  
        Sus. + E1{1}                    7       9      14       3 1.00 1.00            23a  OCC    1921  22211  
        Sus. + E2{1}                    6      16      16       4 1.00 1.00            23a  OCC    2491  22211  
        Sus. + E3{1}                    0      14      13       4 1.00 1.00            23a  OCC    2150  22211  
        Sus. + E4{1}                   11       7      16       3 1.00 1.00            23a  OCC    2075  22211  
        Sus. + E5{1}                   12       7      16       3 1.00 1.00            23a  OCC    2028  22211  
        Sus. + E6{1}                    0      15      14       4 1.00 1.00            23a  OCC    2250  22211  
        Sus. + E7{1}                    6      16      15       4 1.00 1.00            23a  OCC    2385  22211  
        Sus. + E8{1}                    5       9      14       3 1.00 1.00            23a  OCC    1935  22211  
 
 X08 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 111       6       8       0 1.00 1.00 1.00 1.00  23a SUST    1197  16700  
        TR:Amb to T1{1}                 1       2       2       1 1.00 1.00 1.00 1.00 (17) DISP     259  25050  
        Amb to T1{1}                    1       2       2       1 1.00 1.00 1.00 1.00 (17) DISP     259  25050  
        Sus. + E1{1}                    7       9      14       3 1.00 1.00            23a  OCC    1921  22211  
        Sus. + E2{1}                    6      17      16       4 1.00 1.00            23a  OCC    2491  22211  
        Sus. + E3{1}                    0      14      13       4 1.00 1.00            23a  OCC    2150  22211  
        Sus. + E4{1}                   11       7      16       3 1.00 1.00            23a  OCC    2075  22211  
        Sus. + E5{1}                   12       7      16       3 1.00 1.00            23a  OCC    2028  22211  
        Sus. + E6{1}                    0      15      14       4 1.00 1.00            23a  OCC    2250  22211  
        Sus. + E7{1}                    6      16      15       4 1.00 1.00            23a  OCC    2385  22211  
        Sus. + E8{1}                    5       9      14       3 1.00 1.00            23a  OCC    1935  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 X09    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 109       6       8       0 1.00 1.00 1.00 1.00  23a SUST    1195  16700  
        TR:Amb to T1{1}                 1       2       1       1 1.00 1.00 1.00 1.00 (17) DISP     208  25050  
        Amb to T1{1}                    1       2       1       1 1.00 1.00 1.00 1.00 (17) DISP     208  25050  
        Sus. + E1{1}                    7       6      12       3 1.00 1.00            23a  OCC    1669  22211  
        Sus. + E2{1}                    6      12      13       4 1.00 1.00            23a  OCC    1996  22211  
        Sus. + E3{1}                    0       9      10       4 1.00 1.00            23a  OCC    1722  22211  
        Sus. + E4{1}                   12       8      14       3 1.00 1.00            23a  OCC    1859  22211  
        Sus. + E5{1}                   13       7      14       3 1.00 1.00            23a  OCC    1829  22211  
        Sus. + E6{1}                    0      10      11       4 1.00 1.00            23a  OCC    1784  22211  
        Sus. + E7{1}                    7      11      12       4 1.00 1.00            23a  OCC    1922  22211  
        Sus. + E8{1}                    5       6      12       3 1.00 1.00            23a  OCC    1669  22211  
 
 *** Segment X  end   ***
 
 *** Segment Y  begin ***
 
 Z04    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  82      10       9       1 1.11 1.23 1.00 1.00  23a SUST     377  16700  
        TR:Amb to T1{1}                 1       1       1       1 1.48 1.64 1.64 1.00 (17) DISP      33  25050  
        Amb to T1{1}                    1       1       1       1 1.48 1.64 1.64 1.00 (17) DISP      33  25050  
        Sus. + E1{1}                    0      36      29       4 1.11 1.23            23a  OCC    1121  22211  
        Sus. + E2{1}                   13      33      31       4 1.11 1.23            23a  OCC    1109  22211  
        Sus. + E3{1}                    6      36      32       4 1.11 1.23            23a  OCC    1174  22211  
        Sus. + E4{1}                   18      38      28       4 1.11 1.23            23a  OCC    1154  22211  
        Sus. + E5{1}                   19      38      27       4 1.11 1.23            23a  OCC    1146  22211  
        Sus. + E6{1}                    7      36      33       4 1.11 1.23            23a  OCC    1177  22211  
        Sus. + E7{1}                   14      33      30       4 1.11 1.23            23a  OCC    1107  22211  
        Sus. + E8{1}                    2      36      30       4 1.11 1.23            23a  OCC    1134  22211  
 
 Y01    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  77       9       8       1 1.00 1.00 1.00 1.00  23a SUST     349  16700  
        TR:Amb to T1{1}                 1       0       1       1 1.00 1.00 1.00 1.00 (17) DISP      35  25050  
        Amb to T1{1}                    1       0       1       1 1.00 1.00 1.00 1.00 (17) DISP      35  25050  
        Sus. + E1{1}                    1      17      22       4 1.00 1.00            23a  OCC     718  22211  
        Sus. + E2{1}                   13      18      18       4 1.00 1.00            23a  OCC     670  22211  
        Sus. + E3{1}                    6      20      21       4 1.00 1.00            23a  OCC     737  22211  
        Sus. + E4{1}                   17      16      24       4 1.00 1.00            23a  OCC     758  22211  
        Sus. + E5{1}                   19      15      24       4 1.00 1.00            23a  OCC     753  22211  
        Sus. + E6{1}                    6      20      20       4 1.00 1.00            23a  OCC     731  22211  
        Sus. + E7{1}                   13      18      19       4 1.00 1.00            23a  OCC     677  22211  
        Sus. + E8{1}                    1      18      22       4 1.00 1.00            23a  OCC     725  22211  
 
 *** Segment Y  end   ***
 
 *** Segment Z  begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA03   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 228      24      18       1 1.11 1.23 1.00 1.00  23a SUST     360  16700  
        TR:Amb to T1{1}                33     145      10       1 1.48 1.64 1.64 1.00 (17) DISP    1518  25050  
        Amb to T1{1}                   33     145      10       1 1.48 1.64 1.64 1.00 (17) DISP    1518  25050  
        Sus. + E1{1}                    8      52     106      75 1.11 1.23            23a  OCC    1337  22211  
        Sus. + E2{1}                   21      61      89      72 1.11 1.23            23a  OCC    1231  22211  
        Sus. + E3{1}                    1      30     108      72 1.11 1.23            23a  OCC    1314  22211  
        Sus. + E4{1}                   12      39      86      75 1.11 1.23            23a  OCC    1183  22211  
        Sus. + E5{1}                   46      45     103      75 1.11 1.23            23a  OCC    1315  22211  
        Sus. + E6{1}                   34      54      93      72 1.11 1.23            23a  OCC    1244  22211  
        Sus. + E7{1}                   53      25     104      72 1.11 1.23            23a  OCC    1303  22211  
        Sus. + E8{1}                   43      31      90      75 1.11 1.23            23a  OCC    1214  22211  
 
 Z08  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 212      18      22       1 1.00 1.00 1.00 1.00  23a SUST     306  16700  
        TR:Amb to T1{1}                33       2     108       1 1.00 1.00 1.00 1.00 (17) DISP     769  25050  
        Amb to T1{1}                   33       2     108       1 1.00 1.00 1.00 1.00 (17) DISP     769  25050  
        Sus. + E1{1}                    6     148     118      75 1.00 1.00            23a  OCC    1596  22211  
        Sus. + E2{1}                   19     150     115      72 1.00 1.00            23a  OCC    1588  22211  
        Sus. + E3{1}                    1     153     126      72 1.00 1.00            23a  OCC    1641  22211  
        Sus. + E4{1}                   10     146     129      75 1.00 1.00            23a  OCC    1630  22211  
        Sus. + E5{1}                   44     144     123      75 1.00 1.00            23a  OCC    1610  22211  
        Sus. + E6{1}                   32     154     120      72 1.00 1.00            23a  OCC    1639  22211  
        Sus. + E7{1}                   52     148     120      72 1.00 1.00            23a  OCC    1616  22211  
        Sus. + E8{1}                   41     150     123      75 1.00 1.00            23a  OCC    1645  22211  
 
 Z08  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 212      18      22       1 1.00 1.00 1.00 1.00  23a SUST     306  16700  
        TR:Amb to T1{1}                16       2     108       1 1.00 1.00 1.00 1.00 (17) DISP     762  25050  
        Amb to T1{1}                   16       2     108       1 1.00 1.00 1.00 1.00 (17) DISP     762  25050  
        Sus. + E1{1}                   23     148     118      75 1.00 1.00            23a  OCC    1603  22211  
        Sus. + E2{1}                   35     150     115      72 1.00 1.00            23a  OCC    1595  22211  
        Sus. + E3{1}                   16     153     126      72 1.00 1.00            23a  OCC    1648  22211  
        Sus. + E4{1}                   27     146     129      75 1.00 1.00            23a  OCC    1637  22211  
        Sus. + E5{1}                   27     144     123      75 1.00 1.00            23a  OCC    1603  22211  
        Sus. + E6{1}                   15     154     120      72 1.00 1.00            23a  OCC    1631  22211  
        Sus. + E7{1}                   35     148     120      72 1.00 1.00            23a  OCC    1609  22211  
        Sus. + E8{1}                   24     150     123      75 1.00 1.00            23a  OCC    1637  22211  
 
 Z01    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 199      18      21       1 1.00 1.00 1.00 1.00  23a SUST     290  16700  
        TR:Amb to T1{1}                16       2     108       1 1.00 1.00 1.00 1.00 (17) DISP     760  25050  
        Amb to T1{1}                   16       2     108       1 1.00 1.00 1.00 1.00 (17) DISP     760  25050  
        Sus. + E1{1}                   22      95      62      75 1.00 1.00            23a  OCC    1129  22211  
        Sus. + E2{1}                   34      95      58      72 1.00 1.00            23a  OCC    1113  22211  
        Sus. + E3{1}                   15      99      69      72 1.00 1.00            23a  OCC    1151  22211  
        Sus. + E4{1}                   25      92      73      75 1.00 1.00            23a  OCC    1151  22211  
        Sus. + E5{1}                   25      91      67      75 1.00 1.00            23a  OCC    1124  22211  
        Sus. + E6{1}                   14     100      63      72 1.00 1.00            23a  OCC    1140  22211  
        Sus. + E7{1}                   33      94      64      72 1.00 1.00            23a  OCC    1122  22211  
        Sus. + E8{1}                   22      97      68      75 1.00 1.00            23a  OCC    1155  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Z02    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 131      17      20       1 1.00 1.00 1.00 1.00  23a SUST     252  16700  
        TR:Amb to T1{1}                16       1     108       1 1.00 1.00 1.00 1.00 (17) DISP     759  25050  
        Amb to T1{1}                   16       1     108       1 1.00 1.00 1.00 1.00 (17) DISP     759  25050  
        Sus. + E1{1}                   14      68      34      75 1.00 1.00            23a  OCC     916  22211  
        Sus. + E2{1}                   26      68      29      72 1.00 1.00            23a  OCC     898  22211  
        Sus. + E3{1}                    6      72      40      72 1.00 1.00            23a  OCC     919  22211  
        Sus. + E4{1}                   17      65      45      75 1.00 1.00            23a  OCC     924  22211  
        Sus. + E5{1}                   17      64      39      75 1.00 1.00            23a  OCC     907  22211  
        Sus. + E6{1}                    6      73      34      72 1.00 1.00            23a  OCC     916  22211  
        Sus. + E7{1}                   25      67      35      72 1.00 1.00            23a  OCC     899  22211  
        Sus. + E8{1}                   14      70      40      75 1.00 1.00            23a  OCC     932  22211  
 
 Z07  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 125      17      19       1 1.18 1.18 1.00 1.00  23a SUST     278  16700  
        TR:Amb to T1{1}                16       1     108       1 1.57 1.57 1.57 1.00 (17) DISP    1190  25050  
        Amb to T1{1}                   16       1     108       1 1.57 1.57 1.57 1.00 (17) DISP    1190  25050  
        Sus. + E1{1}                   13      52      22      75 1.18 1.18            23a  OCC     895  22211  
        Sus. + E2{1}                   25      51      27      72 1.18 1.18            23a  OCC     882  22211  
        Sus. + E3{1}                    6      55      22      72 1.18 1.18            23a  OCC     888  22211  
        Sus. + E4{1}                   17      49      27      75 1.18 1.18            23a  OCC     889  22211  
        Sus. + E5{1}                   17      48      21      75 1.18 1.18            23a  OCC     880  22211  
        Sus. + E6{1}                    5      56      22      72 1.18 1.18            23a  OCC     892  22211  
        Sus. + E7{1}                   24      51      21      72 1.18 1.18            23a  OCC     874  22211  
        Sus. + E8{1}                   13      53      23      75 1.18 1.18            23a  OCC     902  22211  
 
 Z07  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 114       9      19       1 1.18 1.18 1.00 1.00  23a SUST     234  16700  
        TR:Amb to T1{1}                16       1     108       1 1.57 1.57 1.57 1.00 (17) DISP    1190  25050  
        Amb to T1{1}                   16       1     108       1 1.57 1.57 1.57 1.00 (17) DISP    1190  25050  
        Sus. + E1{1}                   12      43      22      73 1.18 1.18            23a  OCC     837  22211  
        Sus. + E2{1}                   24      44      27      74 1.18 1.18            23a  OCC     851  22211  
        Sus. + E3{1}                    4      46      22      73 1.18 1.18            23a  OCC     848  22211  
        Sus. + E4{1}                   15      42      27      74 1.18 1.18            23a  OCC     839  22211  
        Sus. + E5{1}                   15      41      21      73 1.18 1.18            23a  OCC     830  22211  
        Sus. + E6{1}                    4      47      22      73 1.18 1.18            23a  OCC     853  22211  
        Sus. + E7{1}                   23      44      21      73 1.18 1.18            23a  OCC     843  22211  
        Sus. + E8{1}                   12      44      23      74 1.18 1.18            23a  OCC     845  22211  
 
 Z03 N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 111       9      19       1 1.00 1.00 1.00 1.00  23a SUST     203  16700  
        TR:Amb to T1{1}                16       1     108       1 1.00 1.00 1.00 1.00 (17) DISP     757  25050  
        Amb to T1{1}                   16       1     108       1 1.00 1.00 1.00 1.00 (17) DISP     757  25050  
        Sus. + E1{1}                   11      35      30      73 1.00 1.00            23a  OCC     770  22211  
        Sus. + E2{1}                   23      36      35      74 1.00 1.00            23a  OCC     783  22211  
        Sus. + E3{1}                    4      38      24      73 1.00 1.00            23a  OCC     771  22211  
        Sus. + E4{1}                   15      33      19      74 1.00 1.00            23a  OCC     764  22211  
        Sus. + E5{1}                   15      33      25      73 1.00 1.00            23a  OCC     762  22211  
        Sus. + E6{1}                    3      38      31      73 1.00 1.00            23a  OCC     779  22211  
        Sus. + E7{1}                   23      35      29      73 1.00 1.00            23a  OCC     772  22211  
        Sus. + E8{1}                   12      36      23      74 1.00 1.00            23a  OCC     770  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Z03 N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 111      19       9       1 1.33 1.11 1.00 1.00  23a SUST     248  16700  
        TR:Amb to T1{1}                16     108       1       1 1.78 1.48 1.00 1.00 (17) DISP    1340  25050  
        Amb to T1{1}                   16     108       1       1 1.78 1.48 1.00 1.00 (17) DISP    1340  25050  
        Sus. + E1{1}                   11      30      35      73 1.33 1.11            23a  OCC     825  22211  
        Sus. + E2{1}                   23      35      36      74 1.33 1.11            23a  OCC     845  22211  
        Sus. + E3{1}                    4      24      38      73 1.33 1.11            23a  OCC     825  22211  
        Sus. + E4{1}                   15      19      33      74 1.33 1.11            23a  OCC     815  22211  
        Sus. + E5{1}                   15      25      33      73 1.33 1.11            23a  OCC     814  22211  
        Sus. + E6{1}                    3      31      38      73 1.33 1.11            23a  OCC     837  22211  
        Sus. + E7{1}                   23      29      35      73 1.33 1.11            23a  OCC     828  22211  
        Sus. + E8{1}                   12      23      36      74 1.33 1.11            23a  OCC     823  22211  
 
 Z03 F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      22       1       9 1.33 1.11 1.00 1.00  23a SUST     221  16700  
        TR:Amb to T1{1}                 0     102       1       1 1.78 1.48 1.00 1.00 (17) DISP    1257  25050  
        Amb to T1{1}                    0     102       1       1 1.78 1.48 1.00 1.00 (17) DISP    1257  25050  
        Sus. + E1{1}                   30      40      63      23 1.33 1.11            23a  OCC     773  22211  
        Sus. + E2{1}                   30      41      62      25 1.33 1.11            23a  OCC     778  22211  
        Sus. + E3{1}                   31      40      62      26 1.33 1.11            23a  OCC     776  22211  
        Sus. + E4{1}                   30      39      63      22 1.33 1.11            23a  OCC     769  22211  
        Sus. + E5{1}                   30      45      63      22 1.33 1.11            23a  OCC     789  22211  
        Sus. + E6{1}                   31      47      62      27 1.33 1.11            23a  OCC     801  22211  
        Sus. + E7{1}                   30      35      62      24 1.33 1.11            23a  OCC     759  22211  
        Sus. + E8{1}                   29      33      63      25 1.33 1.11            23a  OCC     758  22211  
 
 Z03 F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      22       1       9 1.00 1.00 1.00 1.00  23a SUST     172  16700  
        TR:Amb to T1{1}                 0     102       1       1 1.00 1.00 1.00 1.00 (17) DISP     708  25050  
        Amb to T1{1}                    0     102       1       1 1.00 1.00 1.00 1.00 (17) DISP     708  25050  
        Sus. + E1{1}                   30      40      63      23 1.00 1.00            23a  OCC     664  22211  
        Sus. + E2{1}                   30      41      62      25 1.00 1.00            23a  OCC     668  22211  
        Sus. + E3{1}                   31      40      62      26 1.00 1.00            23a  OCC     668  22211  
        Sus. + E4{1}                   30      39      63      22 1.00 1.00            23a  OCC     661  22211  
        Sus. + E5{1}                   30      45      63      22 1.00 1.00            23a  OCC     674  22211  
        Sus. + E6{1}                   31      47      62      27 1.00 1.00            23a  OCC     684  22211  
        Sus. + E7{1}                   30      35      62      24 1.00 1.00            23a  OCC     655  22211  
        Sus. + E8{1}                   29      33      63      25 1.00 1.00            23a  OCC     656  22211  
 
 Z04  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      57       1       9 1.11 1.23 1.00 1.00  23a SUST     464  16700  
        TR:Amb to T1{1}                 0      96       1       1 1.48 1.64 1.64 1.00 (17) DISP     988  25050  
        Amb to T1{1}                    0      96       1       1 1.48 1.64 1.64 1.00 (17) DISP     988  25050  
        Sus. + E1{1}                   29      72      53      23 1.11 1.23            23a  OCC     968  22211  
        Sus. + E2{1}                   30      69      53      25 1.11 1.23            23a  OCC     961  22211  
        Sus. + E3{1}                   30      77      52      26 1.11 1.23            23a  OCC     979  22211  
        Sus. + E4{1}                   29      79      53      22 1.11 1.23            23a  OCC     983  22211  
        Sus. + E5{1}                   29      85      53      22 1.11 1.23            23a  OCC    1002  22211  
        Sus. + E6{1}                   30      83      52      27 1.11 1.23            23a  OCC     997  22211  
        Sus. + E7{1}                   30      63      52      24 1.11 1.23            23a  OCC     953  22211  
        Sus. + E8{1}                   29      65      53      25 1.11 1.23            23a  OCC     959  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Z04  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      67       0       0 1.11 1.23 1.00 1.00  23a SUST     536  16700  
        TR:Amb to T1{1}                 0      97       0       0 1.48 1.64 1.64 1.00 (17) DISP    1000  25050  
        Amb to T1{1}                    0      97       0       0 1.48 1.64 1.64 1.00 (17) DISP    1000  25050  
        Sus. + E1{1}                   15     108      55       6 1.11 1.23            23a  OCC    1135  22211  
        Sus. + E2{1}                   15     102      55       6 1.11 1.23            23a  OCC    1112  22211  
        Sus. + E3{1}                   15     113      55       6 1.11 1.23            23a  OCC    1157  22211  
        Sus. + E4{1}                   15     117      55       6 1.11 1.23            23a  OCC    1179  22211  
        Sus. + E5{1}                   15     123      55       6 1.11 1.23            23a  OCC    1213  22211  
        Sus. + E6{1}                   15     118      55       6 1.11 1.23            23a  OCC    1186  22211  
        Sus. + E7{1}                   15      97      55       6 1.11 1.23            23a  OCC    1091  22211  
        Sus. + E8{1}                   15     101      55       6 1.11 1.23            23a  OCC    1106  22211  
 
 Z05 N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      15       0       0 1.00 1.00 1.00 1.00  23a SUST     110  16700  
        TR:Amb to T1{1}                 0       7       0       0 1.00 1.00 1.00 1.00 (17) DISP      46  25050  
        Amb to T1{1}                    0       7       0       0 1.00 1.00 1.00 1.00 (17) DISP      46  25050  
        Sus. + E1{1}                    5      22       2       6 1.00 1.00            23a  OCC     180  22211  
        Sus. + E2{1}                    5      22       2       6 1.00 1.00            23a  OCC     178  22211  
        Sus. + E3{1}                    5      25       2       6 1.00 1.00            23a  OCC     197  22211  
        Sus. + E4{1}                    5      25       2       6 1.00 1.00            23a  OCC     199  22211  
        Sus. + E5{1}                    5      26       2       6 1.00 1.00            23a  OCC     202  22211  
        Sus. + E6{1}                    5      26       2       6 1.00 1.00            23a  OCC     200  22211  
        Sus. + E7{1}                    5      22       2       6 1.00 1.00            23a  OCC     176  22211  
        Sus. + E8{1}                    5      22       2       6 1.00 1.00            23a  OCC     178  22211  
 
 Z05 N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      15       0       0 1.33 1.11 1.00 1.00  23a SUST     147  16700  
        TR:Amb to T1{1}                 0       7       0       0 1.78 1.48 1.00 1.00 (17) DISP      81  25050  
        Amb to T1{1}                    0       7       0       0 1.78 1.48 1.00 1.00 (17) DISP      81  25050  
        Sus. + E1{1}                    5      22       2       6 1.33 1.11            23a  OCC     231  22211  
        Sus. + E2{1}                    5      22       2       6 1.33 1.11            23a  OCC     228  22211  
        Sus. + E3{1}                    5      25       2       6 1.33 1.11            23a  OCC     255  22211  
        Sus. + E4{1}                    5      25       2       6 1.33 1.11            23a  OCC     258  22211  
        Sus. + E5{1}                    5      26       2       6 1.33 1.11            23a  OCC     262  22211  
        Sus. + E6{1}                    5      26       2       6 1.33 1.11            23a  OCC     259  22211  
        Sus. + E7{1}                    5      22       2       6 1.33 1.11            23a  OCC     225  22211  
        Sus. + E8{1}                    5      22       2       6 1.33 1.11            23a  OCC     227  22211  
 
 Z05 F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  45       0       0       0 1.33 1.11 1.00 1.00  23a SUST      21  16700  
        TR:Amb to T1{1}                17       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       8  25050  
        Amb to T1{1}                   17       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       8  25050  
        Sus. + E1{1}                    2       4       4       0 1.33 1.11            23a  OCC      76  22211  
        Sus. + E2{1}                    1       4       4       0 1.33 1.11            23a  OCC      75  22211  
        Sus. + E3{1}                   11       4       4       0 1.33 1.11            23a  OCC      80  22211  
        Sus. + E4{1}                   12       4       4       0 1.33 1.11            23a  OCC      80  22211  
        Sus. + E5{1}                   13       4       4       0 1.33 1.11            23a  OCC      81  22211  
        Sus. + E6{1}                   12       4       4       0 1.33 1.11            23a  OCC      80  22211  
        Sus. + E7{1}                    0       4       4       0 1.33 1.11            23a  OCC      75  22211  
        Sus. + E8{1}                    1       4       4       0 1.33 1.11            23a  OCC      75  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Z05 F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  45       0       0       0 1.00 1.00 1.00 1.00  23a SUST      21  16700  
        TR:Amb to T1{1}                17       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       8  25050  
        Amb to T1{1}                   17       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       8  25050  
        Sus. + E1{1}                    2       4       4       0 1.00 1.00            23a  OCC      66  22211  
        Sus. + E2{1}                    1       4       4       0 1.00 1.00            23a  OCC      65  22211  
        Sus. + E3{1}                   11       4       4       0 1.00 1.00            23a  OCC      70  22211  
        Sus. + E4{1}                   12       4       4       0 1.00 1.00            23a  OCC      70  22211  
        Sus. + E5{1}                   13       4       4       0 1.00 1.00            23a  OCC      71  22211  
        Sus. + E6{1}                   12       4       4       0 1.00 1.00            23a  OCC      70  22211  
        Sus. + E7{1}                    0       4       4       0 1.00 1.00            23a  OCC      65  22211  
        Sus. + E8{1}                    1       4       4       0 1.00 1.00            23a  OCC      65  22211  
 
 Z06    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  68       0       0       0 1.00 1.00 1.00 1.00  23a SUST      32  16700  
        TR:Amb to T1{1}                17       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       8  25050  
        Amb to T1{1}                   17       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       8  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC      32  22211  
        Sus. + E2{1}                    1       0       0       0 1.00 1.00            23a  OCC      32  22211  
        Sus. + E3{1}                   14       0       0       0 1.00 1.00            23a  OCC      38  22211  
        Sus. + E4{1}                   15       0       0       0 1.00 1.00            23a  OCC      39  22211  
        Sus. + E5{1}                   16       0       0       0 1.00 1.00            23a  OCC      39  22211  
        Sus. + E6{1}                   15       0       0       0 1.00 1.00            23a  OCC      39  22211  
        Sus. + E7{1}                    2       0       0       0 1.00 1.00            23a  OCC      33  22211  
        Sus. + E8{1}                    2       0       0       0 1.00 1.00            23a  OCC      33  22211  
 
 *** Segment Z  end   ***
 
 *** Segment AA begin ***
 
 AD08   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 199      35      15       4 1.11 1.23 1.00 1.00  23a SUST     404  16700  
        TR:Amb to T1{1}               293      78      16       2 1.48 1.64 1.64 1.00 (17) DISP    1038  25050  
        Amb to T1{1}                  293      78      16       2 1.48 1.64 1.64 1.00 (17) DISP    1038  25050  
        Sus. + E1{1}                   48      42      29      65 1.11 1.23            23a  OCC     874  22211  
        Sus. + E2{1}                   68     133      25      41 1.11 1.23            23a  OCC    1272  22211  
        Sus. + E3{1}                   50      43      47      55 1.11 1.23            23a  OCC     889  22211  
        Sus. + E4{1}                   71     132      73      47 1.11 1.23            23a  OCC    1426  22211  
        Sus. + E5{1}                    3      46      27      63 1.11 1.23            23a  OCC     859  22211  
        Sus. + E6{1}                   17     129      27      42 1.11 1.23            23a  OCC    1224  22211  
        Sus. + E7{1}                    1      47      49      53 1.11 1.23            23a  OCC     885  22211  
        Sus. + E8{1}                   20     128      75      49 1.11 1.23            23a  OCC    1390  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA01N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 184      22      35       4 1.00 1.00 1.00 1.00  23a SUST     382  16700  
        TR:Amb to T1{1}               293      41      67       2 1.00 1.00 1.00 1.00 (17) DISP     682  25050  
        Amb to T1{1}                  293      41      67       2 1.00 1.00 1.00 1.00 (17) DISP     682  25050  
        Sus. + E1{1}                   47      24      51      65 1.00 1.00            23a  OCC     845  22211  
        Sus. + E2{1}                   67      46      97      41 1.00 1.00            23a  OCC     967  22211  
        Sus. + E3{1}                   48      35      51      55 1.00 1.00            23a  OCC     792  22211  
        Sus. + E4{1}                   69      59      97      47 1.00 1.00            23a  OCC    1026  22211  
        Sus. + E5{1}                    1      25      46      63 1.00 1.00            23a  OCC     823  22211  
        Sus. + E6{1}                   19      41      93      42 1.00 1.00            23a  OCC     912  22211  
        Sus. + E7{1}                    0      30      47      53 1.00 1.00            23a  OCC     757  22211  
        Sus. + E8{1}                   21      53      93      49 1.00 1.00            23a  OCC     969  22211  
 
 AA01N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 184      22      35       4 1.33 1.11 1.00 1.00  23a SUST     434  16700  
        TR:Amb to T1{1}               293      41      67       2 1.78 1.48 1.00 1.00 (17) DISP     994  25050  
        Amb to T1{1}                  293      41      67       2 1.78 1.48 1.00 1.00 (17) DISP     994  25050  
        Sus. + E1{1}                   47      24      51      65 1.33 1.11            23a  OCC     901  22211  
        Sus. + E2{1}                   67      46      97      41 1.33 1.11            23a  OCC    1082  22211  
        Sus. + E3{1}                   48      35      51      55 1.33 1.11            23a  OCC     859  22211  
        Sus. + E4{1}                   69      59      97      47 1.33 1.11            23a  OCC    1158  22211  
        Sus. + E5{1}                    1      25      46      63 1.33 1.11            23a  OCC     877  22211  
        Sus. + E6{1}                   19      41      93      42 1.33 1.11            23a  OCC    1015  22211  
        Sus. + E7{1}                    0      30      47      53 1.33 1.11            23a  OCC     815  22211  
        Sus. + E8{1}                   21      53      93      49 1.33 1.11            23a  OCC    1087  22211  
 
 AA01F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 186      22      35       2 1.33 1.11 1.00 1.00  23a SUST     438  16700  
        TR:Amb to T1{1}               292      41      66      11 1.78 1.48 1.00 1.00 (17) DISP     984  25050  
        Amb to T1{1}                  292      41      66      11 1.78 1.48 1.00 1.00 (17) DISP     984  25050  
        Sus. + E1{1}                   48      25      61      59 1.33 1.11            23a  OCC     917  22211  
        Sus. + E2{1}                   68      47      89      48 1.33 1.11            23a  OCC    1069  22211  
        Sus. + E3{1}                   45      35      59      50 1.33 1.11            23a  OCC     870  22211  
        Sus. + E4{1}                   66      58      89      54 1.33 1.11            23a  OCC    1139  22211  
        Sus. + E5{1}                    0      25      56      59 1.33 1.11            23a  OCC     888  22211  
        Sus. + E6{1}                   19      41      85      48 1.33 1.11            23a  OCC    1003  22211  
        Sus. + E7{1}                    2      29      55      49 1.33 1.11            23a  OCC     824  22211  
        Sus. + E8{1}                   18      52      84      55 1.33 1.11            23a  OCC    1068  22211  
 
 AA01F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 185      35      22       2 1.00 1.00 1.00 1.00  23a SUST     385  16700  
        TR:Amb to T1{1}               292      66      41      12 1.00 1.00 1.00 1.00 (17) DISP     677  25050  
        Amb to T1{1}                  292      66      41      12 1.00 1.00 1.00 1.00 (17) DISP     677  25050  
        Sus. + E1{1}                   48      61      25      59 1.00 1.00            23a  OCC     854  22211  
        Sus. + E2{1}                   68      89      47      48 1.00 1.00            23a  OCC     960  22211  
        Sus. + E3{1}                   45      59      35      50 1.00 1.00            23a  OCC     799  22211  
        Sus. + E4{1}                   66      89      58      54 1.00 1.00            23a  OCC    1015  22211  
        Sus. + E5{1}                    0      56      25      59 1.00 1.00            23a  OCC     828  22211  
        Sus. + E6{1}                   19      85      41      48 1.00 1.00            23a  OCC     907  22211  
        Sus. + E7{1}                    2      55      29      49 1.00 1.00            23a  OCC     762  22211  
        Sus. + E8{1}                   18      84      52      55 1.00 1.00            23a  OCC     959  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA02N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 113      32      14       2 1.00 1.00 1.00 1.00  23a SUST     306  16700  
        TR:Amb to T1{1}               292      13     121      12 1.00 1.00 1.00 1.00 (17) DISP     984  25050  
        Amb to T1{1}                  292      13     121      12 1.00 1.00 1.00 1.00 (17) DISP     984  25050  
        Sus. + E1{1}                   39     225      24      59 1.00 1.00            23a  OCC    1782  22211  
        Sus. + E2{1}                   59     208      37      48 1.00 1.00            23a  OCC    1658  22211  
        Sus. + E3{1}                   37     229      86      50 1.00 1.00            23a  OCC    1881  22211  
        Sus. + E4{1}                   57     203     100      54 1.00 1.00            23a  OCC    1766  22211  
        Sus. + E5{1}                    8     217      21      59 1.00 1.00            23a  OCC    1714  22211  
        Sus. + E6{1}                   28     215      34      48 1.00 1.00            23a  OCC    1692  22211  
        Sus. + E7{1}                    7     222      83      49 1.00 1.00            23a  OCC    1813  22211  
        Sus. + E8{1}                   26     210      97      55 1.00 1.00            23a  OCC    1788  22211  
 
 AA02N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 113      14      32       2 1.33 1.11 1.00 1.00  23a SUST     343  16700  
        TR:Amb to T1{1}               292     121      13      12 1.78 1.48 1.00 1.00 (17) DISP    1640  25050  
        Amb to T1{1}                  292     121      13      12 1.78 1.48 1.00 1.00 (17) DISP    1640  25050  
        Sus. + E1{1}                   39      24     225      59 1.33 1.11            23a  OCC    1969  22211  
        Sus. + E2{1}                   59      37     208      48 1.33 1.11            23a  OCC    1838  22211  
        Sus. + E3{1}                   37      86     229      50 1.33 1.11            23a  OCC    2125  22211  
        Sus. + E4{1}                   57     100     203      54 1.33 1.11            23a  OCC    2016  22211  
        Sus. + E5{1}                    8      21     217      59 1.33 1.11            23a  OCC    1893  22211  
        Sus. + E6{1}                   28      34     215      48 1.33 1.11            23a  OCC    1876  22211  
        Sus. + E7{1}                    7      83     222      49 1.33 1.11            23a  OCC    2048  22211  
        Sus. + E8{1}                   26      97     210      55 1.33 1.11            23a  OCC    2037  22211  
 
 AA02F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      54       1      32 1.33 1.11 1.00 1.00  23a SUST     568  16700  
        TR:Amb to T1{1}                24      21       9      10 1.78 1.48 1.00 1.00 (17) DISP     293  25050  
        Amb to T1{1}                   24      21       9      10 1.78 1.48 1.00 1.00 (17) DISP     293  25050  
        Sus. + E1{1}                   10      54      47     237 1.33 1.11            23a  OCC    2096  22211  
        Sus. + E2{1}                   15      60      32     223 1.33 1.11            23a  OCC    1977  22211  
        Sus. + E3{1}                    5     115      37     241 1.33 1.11            23a  OCC    2220  22211  
        Sus. + E4{1}                   11     123      39     218 1.33 1.11            23a  OCC    2101  22211  
        Sus. + E5{1}                    8      61      47     229 1.33 1.11            23a  OCC    2043  22211  
        Sus. + E6{1}                   14      68      32     231 1.33 1.11            23a  OCC    2034  22211  
        Sus. + E7{1}                    4     122      37     234 1.33 1.11            23a  OCC    2199  22211  
        Sus. + E8{1}                    9     131      39     225 1.33 1.11            23a  OCC    2181  22211  
 
 AA02F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      54       1      32 1.00 1.00 1.00 1.00  23a SUST     453  16700  
        TR:Amb to T1{1}                24      21       9      10 1.00 1.00 1.00 1.00 (17) DISP     182  25050  
        Amb to T1{1}                   24      21       9      10 1.00 1.00 1.00 1.00 (17) DISP     182  25050  
        Sus. + E1{1}                   10      54      47     237 1.00 1.00            23a  OCC    1973  22211  
        Sus. + E2{1}                   15      60      32     223 1.00 1.00            23a  OCC    1857  22211  
        Sus. + E3{1}                    5     115      37     241 1.00 1.00            23a  OCC    2053  22211  
        Sus. + E4{1}                   11     123      39     218 1.00 1.00            23a  OCC    1915  22211  
        Sus. + E5{1}                    8      61      47     229 1.00 1.00            23a  OCC    1918  22211  
        Sus. + E6{1}                   14      68      32     231 1.00 1.00            23a  OCC    1912  22211  
        Sus. + E7{1}                    4     122      37     234 1.00 1.00            23a  OCC    2020  22211  
        Sus. + E8{1}                    9     131      39     225 1.00 1.00            23a  OCC    1983  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA03 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     149       1      32 1.11 1.23 1.00 1.00  23a SUST    1218  16700  
        TR:Amb to T1{1}                24     255       1      10 1.48 1.64 1.64 1.00 (17) DISP    2644  25050  
        Amb to T1{1}                   24     255       1      10 1.48 1.64 1.64 1.00 (17) DISP    2644  25050  
        Sus. + E1{1}                   12     185      15     237 1.11 1.23            23a  OCC    2734  22211  
        Sus. + E2{1}                   17     197      11     223 1.11 1.23            23a  OCC    2661  22211  
        Sus. + E3{1}                    3     177       4     241 1.11 1.23            23a  OCC    2750  22211  
        Sus. + E4{1}                    9     166       4     218 1.11 1.23            23a  OCC    2570  22211  
        Sus. + E5{1}                   10     151      15     229 1.11 1.23            23a  OCC    2650  22211  
        Sus. + E6{1}                   15     163      11     231 1.11 1.23            23a  OCC    2663  22211  
        Sus. + E7{1}                    2     210       4     234 1.11 1.23            23a  OCC    2762  22211  
        Sus. + E8{1}                    8     200       4     225 1.11 1.23            23a  OCC    2674  22211  
 
 AA03 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     125       1      14 1.11 1.23 1.00 1.00  23a SUST    1006  16700  
        TR:Amb to T1{1}                 0     110       0       0 1.48 1.64 1.64 1.00 (17) DISP    1135  25050  
        Amb to T1{1}                    0     110       0       0 1.48 1.64 1.64 1.00 (17) DISP    1135  25050  
        Sus. + E1{1}                   69     133      61     131 1.11 1.23            23a  OCC    2028  22211  
        Sus. + E2{1}                   68     136      83     135 1.11 1.23            23a  OCC    2169  22211  
        Sus. + E3{1}                   67     159      69     133 1.11 1.23            23a  OCC    2113  22211  
        Sus. + E4{1}                   69     156      78     132 1.11 1.23            23a  OCC    2150  22211  
        Sus. + E5{1}                   69     144      61     127 1.11 1.23            23a  OCC    2013  22211  
        Sus. + E6{1}                   68     140      82     138 1.11 1.23            23a  OCC    2189  22211  
        Sus. + E7{1}                   66     187      69     130 1.11 1.23            23a  OCC    2175  22211  
        Sus. + E8{1}                   69     183      78     135 1.11 1.23            23a  OCC    2235  22211  
 
 AA13   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      13       0      14 1.00 1.00 1.00 1.00  23a SUST     138  16700  
        TR:Amb to T1{1}                 0     370       0       0 1.00 1.00 1.00 1.00 (17) DISP    2575  25050  
        Amb to T1{1}                    0     370       0       0 1.00 1.00 1.00 1.00 (17) DISP    2575  25050  
        Sus. + E1{1}                   67      49      69     131 1.00 1.00            23a  OCC    1173  22211  
        Sus. + E2{1}                   66      60      88     135 1.00 1.00            23a  OCC    1292  22211  
        Sus. + E3{1}                   65      14      76     133 1.00 1.00            23a  OCC    1178  22211  
        Sus. + E4{1}                   67      25      84     132 1.00 1.00            23a  OCC    1204  22211  
        Sus. + E5{1}                   67      51      69     127 1.00 1.00            23a  OCC    1151  22211  
        Sus. + E6{1}                   66      62      88     138 1.00 1.00            23a  OCC    1314  22211  
        Sus. + E7{1}                   64      14      77     130 1.00 1.00            23a  OCC    1160  22211  
        Sus. + E8{1}                   67      27      83     135 1.00 1.00            23a  OCC    1224  22211  
 
 AA12   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     244       0      14 1.00 1.00 1.00 1.00  23a SUST    1766  16700  
        TR:Amb to T1{1}                 0      25       0       0 1.00 1.00 1.00 1.00 (17) DISP     172  25050  
        Amb to T1{1}                    0      25       0       0 1.00 1.00 1.00 1.00 (17) DISP     172  25050  
        Sus. + E1{1}                   60     378     119     131 1.00 1.00            23a  OCC    3338  22211  
        Sus. + E2{1}                   59     387     126     135 1.00 1.00            23a  OCC    3423  22211  
        Sus. + E3{1}                   58     327     124     133 1.00 1.00            23a  OCC    3169  22211  
        Sus. + E4{1}                   59     315     122     132 1.00 1.00            23a  OCC    3119  22211  
        Sus. + E5{1}                   60     318     119     127 1.00 1.00            23a  OCC    3089  22211  
        Sus. + E6{1}                   58     329     126     138 1.00 1.00            23a  OCC    3208  22211  
        Sus. + E7{1}                   56     384     124     130 1.00 1.00            23a  OCC    3382  22211  
        Sus. + E8{1}                   59     373     122     135 1.00 1.00            23a  OCC    3347  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA04N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      92       0      14 1.00 1.00 1.00 1.00  23a SUST     672  16700  
        TR:Amb to T1{1}                 0      23       0       0 1.00 1.00 1.00 1.00 (17) DISP     161  25050  
        Amb to T1{1}                    0      23       0       0 1.00 1.00 1.00 1.00 (17) DISP     161  25050  
        Sus. + E1{1}                   59     221     130     131 1.00 1.00            23a  OCC    2267  22211  
        Sus. + E2{1}                   57     223     135     135 1.00 1.00            23a  OCC    2313  22211  
        Sus. + E3{1}                   57     198     134     133 1.00 1.00            23a  OCC    2201  22211  
        Sus. + E4{1}                   58     195     131     132 1.00 1.00            23a  OCC    2172  22211  
        Sus. + E5{1}                   59     199     130     127 1.00 1.00            23a  OCC    2159  22211  
        Sus. + E6{1}                   57     201     135     138 1.00 1.00            23a  OCC    2238  22211  
        Sus. + E7{1}                   55     218     134     130 1.00 1.00            23a  OCC    2270  22211  
        Sus. + E8{1}                   58     217     131     135 1.00 1.00            23a  OCC    2272  22211  
 
 AA04N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      92       0      14 1.33 1.11 1.00 1.00  23a SUST     891  16700  
        TR:Amb to T1{1}                 0      23       0       0 1.78 1.48 1.00 1.00 (17) DISP     286  25050  
        Amb to T1{1}                    0      23       0       0 1.78 1.48 1.00 1.00 (17) DISP     286  25050  
        Sus. + E1{1}                   59     221     130     131 1.33 1.11            23a  OCC    2747  22211  
        Sus. + E2{1}                   57     223     135     135 1.33 1.11            23a  OCC    2796  22211  
        Sus. + E3{1}                   57     198     134     133 1.33 1.11            23a  OCC    2630  22211  
        Sus. + E4{1}                   58     195     131     132 1.33 1.11            23a  OCC    2596  22211  
        Sus. + E5{1}                   59     199     130     127 1.33 1.11            23a  OCC    2592  22211  
        Sus. + E6{1}                   57     201     135     138 1.33 1.11            23a  OCC    2671  22211  
        Sus. + E7{1}                   55     218     134     130 1.33 1.11            23a  OCC    2745  22211  
        Sus. + E8{1}                   58     217     131     135 1.33 1.11            23a  OCC    2742  22211  
 
 AA04F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 233       3      14       0 1.33 1.11 1.00 1.00  23a SUST     223  16700  
        TR:Amb to T1{1}                 3      22       0       0 1.78 1.48 1.00 1.00 (17) DISP     275  25050  
        Amb to T1{1}                    3      22       0       0 1.78 1.48 1.00 1.00 (17) DISP     275  25050  
        Sus. + E1{1}                    7     108     138     137 1.33 1.11            23a  OCC    1956  22211  
        Sus. + E2{1}                   18     105     141     141 1.33 1.11            23a  OCC    1979  22211  
        Sus. + E3{1}                   34     101     140     141 1.33 1.11            23a  OCC    1954  22211  
        Sus. + E4{1}                   50     104     138     137 1.33 1.11            23a  OCC    1948  22211  
        Sus. + E5{1}                   51     107     134     137 1.33 1.11            23a  OCC    1950  22211  
        Sus. + E6{1}                   37     104     144     141 1.33 1.11            23a  OCC    1997  22211  
        Sus. + E7{1}                   21     101     137     141 1.33 1.11            23a  OCC    1934  22211  
        Sus. + E8{1}                    6     104     141     137 1.33 1.11            23a  OCC    1951  22211  
 
 AA04F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 233      14       3       0 1.00 1.00 1.00 1.00  23a SUST     211  16700  
        TR:Amb to T1{1}                 3       0      22       0 1.00 1.00 1.00 1.00 (17) DISP     155  25050  
        Amb to T1{1}                    3       0      22       0 1.00 1.00 1.00 1.00 (17) DISP     155  25050  
        Sus. + E1{1}                    7     138     108     137 1.00 1.00            23a  OCC    1749  22211  
        Sus. + E2{1}                   18     141     105     141 1.00 1.00            23a  OCC    1778  22211  
        Sus. + E3{1}                   34     140     101     141 1.00 1.00            23a  OCC    1762  22211  
        Sus. + E4{1}                   50     138     104     137 1.00 1.00            23a  OCC    1749  22211  
        Sus. + E5{1}                   51     134     107     137 1.00 1.00            23a  OCC    1745  22211  
        Sus. + E6{1}                   37     144     104     141 1.00 1.00            23a  OCC    1796  22211  
        Sus. + E7{1}                   21     137     101     141 1.00 1.00            23a  OCC    1744  22211  
        Sus. + E8{1}                    6     141     104     137 1.00 1.00            23a  OCC    1750  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA14   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 221      14       3       0 1.00 1.00 1.00 1.00  23a SUST     204  16700  
        TR:Amb to T1{1}                 3       0      22       0 1.00 1.00 1.00 1.00 (17) DISP     156  25050  
        Amb to T1{1}                    3       0      22       0 1.00 1.00 1.00 1.00 (17) DISP     156  25050  
        Sus. + E1{1}                    5     161      44     137 1.00 1.00            23a  OCC    1688  22211  
        Sus. + E2{1}                   17     160      43     141 1.00 1.00            23a  OCC    1711  22211  
        Sus. + E3{1}                   33     162      40     141 1.00 1.00            23a  OCC    1719  22211  
        Sus. + E4{1}                   48     157      41     137 1.00 1.00            23a  OCC    1681  22211  
        Sus. + E5{1}                   49     156      44     137 1.00 1.00            23a  OCC    1681  22211  
        Sus. + E6{1}                   36     164      43     141 1.00 1.00            23a  OCC    1733  22211  
        Sus. + E7{1}                   20     159      41     141 1.00 1.00            23a  OCC    1700  22211  
        Sus. + E8{1}                    4     160      41     137 1.00 1.00            23a  OCC    1683  22211  
 
 AA05   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 208      14       3       0 1.00 1.00 1.00 1.00  23a SUST     198  16700  
        TR:Amb to T1{1}                 3       0      22       0 1.00 1.00 1.00 1.00 (17) DISP     157  25050  
        Amb to T1{1}                    3       0      22       0 1.00 1.00 1.00 1.00 (17) DISP     157  25050  
        Sus. + E1{1}                    4      99      23     137 1.00 1.00            23a  OCC    1372  22211  
        Sus. + E2{1}                   16      99      23     141 1.00 1.00            23a  OCC    1402  22211  
        Sus. + E3{1}                   31     100      26     141 1.00 1.00            23a  OCC    1414  22211  
        Sus. + E4{1}                   47      95      26     137 1.00 1.00            23a  OCC    1374  22211  
        Sus. + E5{1}                   48      95      24     137 1.00 1.00            23a  OCC    1368  22211  
        Sus. + E6{1}                   34     102      23     141 1.00 1.00            23a  OCC    1419  22211  
        Sus. + E7{1}                   19      97      24     141 1.00 1.00            23a  OCC    1397  22211  
        Sus. + E8{1}                    3      98      26     137 1.00 1.00            23a  OCC    1374  22211  
 
 AA06   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 140      13       3       0 1.00 1.00 1.00 1.00  23a SUST     165  16700  
        TR:Amb to T1{1}                 3       0      22       0 1.00 1.00 1.00 1.00 (17) DISP     158  25050  
        Amb to T1{1}                    3       0      22       0 1.00 1.00 1.00 1.00 (17) DISP     158  25050  
        Sus. + E1{1}                    4      67      55     137 1.00 1.00            23a  OCC    1292  22211  
        Sus. + E2{1}                    7      67      53     141 1.00 1.00            23a  OCC    1318  22211  
        Sus. + E3{1}                   23      69      56     141 1.00 1.00            23a  OCC    1330  22211  
        Sus. + E4{1}                   38      64      57     137 1.00 1.00            23a  OCC    1299  22211  
        Sus. + E5{1}                   40      63      55     137 1.00 1.00            23a  OCC    1292  22211  
        Sus. + E6{1}                   26      71      54     141 1.00 1.00            23a  OCC    1331  22211  
        Sus. + E7{1}                   10      66      54     141 1.00 1.00            23a  OCC    1316  22211  
        Sus. + E8{1}                    5      67      57     137 1.00 1.00            23a  OCC    1297  22211  
 
 AA11 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 134      13       3       0 1.18 1.18 1.00 1.00  23a SUST     179  16700  
        TR:Amb to T1{1}                 3       0      23       0 1.57 1.57 1.57 1.00 (17) DISP     248  25050  
        Amb to T1{1}                    3       0      23       0 1.57 1.57 1.57 1.00 (17) DISP     248  25050  
        Sus. + E1{1}                    5      45      77     137 1.18 1.18            23a  OCC    1383  22211  
        Sus. + E2{1}                    7      45      75     141 1.18 1.18            23a  OCC    1401  22211  
        Sus. + E3{1}                   22      47      77     141 1.18 1.18            23a  OCC    1416  22211  
        Sus. + E4{1}                   38      41      79     137 1.18 1.18            23a  OCC    1398  22211  
        Sus. + E5{1}                   39      41      78     137 1.18 1.18            23a  OCC    1388  22211  
        Sus. + E6{1}                   25      48      75     141 1.18 1.18            23a  OCC    1414  22211  
        Sus. + E7{1}                   10      44      75     141 1.18 1.18            23a  OCC    1400  22211  
        Sus. + E8{1}                    6      44      79     137 1.18 1.18            23a  OCC    1391  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA11 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 122       5       3       0 1.18 1.18 1.00 1.00  23a SUST     109  16700  
        TR:Amb to T1{1}                 3       0      23       0 1.57 1.57 1.57 1.00 (17) DISP     248  25050  
        Amb to T1{1}                    3       0      23       0 1.57 1.57 1.57 1.00 (17) DISP     248  25050  
        Sus. + E1{1}                    7      36      77     138 1.18 1.18            23a  OCC    1320  22211  
        Sus. + E2{1}                    5      38      75     140 1.18 1.18            23a  OCC    1323  22211  
        Sus. + E3{1}                   21      38      77     139 1.18 1.18            23a  OCC    1335  22211  
        Sus. + E4{1}                   36      34      79     138 1.18 1.18            23a  OCC    1337  22211  
        Sus. + E5{1}                   38      34      78     138 1.18 1.18            23a  OCC    1328  22211  
        Sus. + E6{1}                   24      39      75     140 1.18 1.18            23a  OCC    1333  22211  
        Sus. + E7{1}                    8      37      75     139 1.18 1.18            23a  OCC    1323  22211  
        Sus. + E8{1}                    7      35      79     138 1.18 1.18            23a  OCC    1328  22211  
 
 AA07N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 120       5       3       0 1.00 1.00 1.00 1.00  23a SUST     100  16700  
        TR:Amb to T1{1}                 3       0      23       0 1.00 1.00 1.00 1.00 (17) DISP     158  25050  
        Amb to T1{1}                    3       0      23       0 1.00 1.00 1.00 1.00 (17) DISP     158  25050  
        Sus. + E1{1}                    7      28      85     138 1.00 1.00            23a  OCC    1274  22211  
        Sus. + E2{1}                    5      30      82     140 1.00 1.00            23a  OCC    1277  22211  
        Sus. + E3{1}                   21      30      84     139 1.00 1.00            23a  OCC    1286  22211  
        Sus. + E4{1}                   36      26      87     138 1.00 1.00            23a  OCC    1290  22211  
        Sus. + E5{1}                   37      26      86     138 1.00 1.00            23a  OCC    1283  22211  
        Sus. + E6{1}                   24      31      83     140 1.00 1.00            23a  OCC    1285  22211  
        Sus. + E7{1}                    8      29      83     139 1.00 1.00            23a  OCC    1277  22211  
        Sus. + E8{1}                    8      27      87     138 1.00 1.00            23a  OCC    1282  22211  
 
 AA07N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 120       3       5       0 1.33 1.11 1.00 1.00  23a SUST     107  16700  
        TR:Amb to T1{1}                 3      23       0       0 1.78 1.48 1.00 1.00 (17) DISP     280  25050  
        Amb to T1{1}                    3      23       0       0 1.78 1.48 1.00 1.00 (17) DISP     280  25050  
        Sus. + E1{1}                    7      85      28     138 1.33 1.11            23a  OCC    1396  22211  
        Sus. + E2{1}                    5      82      30     140 1.33 1.11            23a  OCC    1392  22211  
        Sus. + E3{1}                   21      84      30     139 1.33 1.11            23a  OCC    1406  22211  
        Sus. + E4{1}                   36      87      26     138 1.33 1.11            23a  OCC    1418  22211  
        Sus. + E5{1}                   37      86      26     138 1.33 1.11            23a  OCC    1408  22211  
        Sus. + E6{1}                   24      83      31     140 1.33 1.11            23a  OCC    1403  22211  
        Sus. + E7{1}                    8      83      29     139 1.33 1.11            23a  OCC    1393  22211  
        Sus. + E8{1}                    8      87      27     138 1.33 1.11            23a  OCC    1407  22211  
 
 AA07F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      41       0       5 1.33 1.11 1.00 1.00  23a SUST     394  16700  
        TR:Amb to T1{1}                 0      22       0       0 1.78 1.48 1.00 1.00 (17) DISP     268  25050  
        Amb to T1{1}                    0      22       0       0 1.78 1.48 1.00 1.00 (17) DISP     268  25050  
        Sus. + E1{1}                   36     134     124      14 1.33 1.11            23a  OCC    1755  22211  
        Sus. + E2{1}                   35     135     126      16 1.33 1.11            23a  OCC    1775  22211  
        Sus. + E3{1}                   34     128     126      16 1.33 1.11            23a  OCC    1725  22211  
        Sus. + E4{1}                   36     125     124      12 1.33 1.11            23a  OCC    1703  22211  
        Sus. + E5{1}                   36     124     124      12 1.33 1.11            23a  OCC    1691  22211  
        Sus. + E6{1}                   35     126     126      17 1.33 1.11            23a  OCC    1714  22211  
        Sus. + E7{1}                   34     137     126      15 1.33 1.11            23a  OCC    1782  22211  
        Sus. + E8{1}                   36     135     124      13 1.33 1.11            23a  OCC    1764  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA07F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      41       0       5 1.00 1.00 1.00 1.00  23a SUST     297  16700  
        TR:Amb to T1{1}                 0      22       0       0 1.00 1.00 1.00 1.00 (17) DISP     151  25050  
        Amb to T1{1}                    0      22       0       0 1.00 1.00 1.00 1.00 (17) DISP     151  25050  
        Sus. + E1{1}                   36     134     124      14 1.00 1.00            23a  OCC    1439  22211  
        Sus. + E2{1}                   35     135     126      16 1.00 1.00            23a  OCC    1455  22211  
        Sus. + E3{1}                   34     128     126      16 1.00 1.00            23a  OCC    1422  22211  
        Sus. + E4{1}                   36     125     124      12 1.00 1.00            23a  OCC    1404  22211  
        Sus. + E5{1}                   36     124     124      12 1.00 1.00            23a  OCC    1396  22211  
        Sus. + E6{1}                   35     126     126      17 1.00 1.00            23a  OCC    1415  22211  
        Sus. + E7{1}                   34     137     126      15 1.00 1.00            23a  OCC    1459  22211  
        Sus. + E8{1}                   36     135     124      13 1.00 1.00            23a  OCC    1445  22211  
 
 AA08 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      79       0       5 1.11 1.23 1.00 1.00  23a SUST     636  16700  
        TR:Amb to T1{1}                 0      21       0       0 1.48 1.64 1.64 1.00 (17) DISP     214  25050  
        Amb to T1{1}                    0      21       0       0 1.48 1.64 1.64 1.00 (17) DISP     214  25050  
        Sus. + E1{1}                   36     170     112      14 1.11 1.23            23a  OCC    1884  22211  
        Sus. + E2{1}                   34     175     114      16 1.11 1.23            23a  OCC    1923  22211  
        Sus. + E3{1}                   33     159     114      16 1.11 1.23            23a  OCC    1849  22211  
        Sus. + E4{1}                   35     152     112      12 1.11 1.23            23a  OCC    1806  22211  
        Sus. + E5{1}                   36     150     112      12 1.11 1.23            23a  OCC    1796  22211  
        Sus. + E6{1}                   34     156     114      17 1.11 1.23            23a  OCC    1838  22211  
        Sus. + E7{1}                   33     178     114      15 1.11 1.23            23a  OCC    1933  22211  
        Sus. + E8{1}                   35     171     112      13 1.11 1.23            23a  OCC    1889  22211  
 
 AA08 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      80       0       0 1.11 1.23 1.00 1.00  23a SUST     641  16700  
        TR:Amb to T1{1}                 0      21       0       0 1.48 1.64 1.64 1.00 (17) DISP     215  25050  
        Amb to T1{1}                    0      21       0       0 1.48 1.64 1.64 1.00 (17) DISP     215  25050  
        Sus. + E1{1}                   21     195     113       6 1.11 1.23            23a  OCC    2013  22211  
        Sus. + E2{1}                   21     198     113       6 1.11 1.23            23a  OCC    2028  22211  
        Sus. + E3{1}                   21     181     113       6 1.11 1.23            23a  OCC    1941  22211  
        Sus. + E4{1}                   21     177     113       6 1.11 1.23            23a  OCC    1920  22211  
        Sus. + E5{1}                   21     175     113       6 1.11 1.23            23a  OCC    1911  22211  
        Sus. + E6{1}                   21     179     113       6 1.11 1.23            23a  OCC    1928  22211  
        Sus. + E7{1}                   21     200     113       6 1.11 1.23            23a  OCC    2038  22211  
        Sus. + E8{1}                   21     196     113       6 1.11 1.23            23a  OCC    2019  22211  
 
 AA09N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      21       0       0 1.00 1.00 1.00 1.00  23a SUST     149  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP       6  25050  
        Amb to T1{1}                    0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP       6  25050  
        Sus. + E1{1}                    5      33       2       6 1.00 1.00            23a  OCC     254  22211  
        Sus. + E2{1}                    5      33       2       6 1.00 1.00            23a  OCC     255  22211  
        Sus. + E3{1}                    5      29       2       6 1.00 1.00            23a  OCC     225  22211  
        Sus. + E4{1}                    5      28       2       6 1.00 1.00            23a  OCC     224  22211  
        Sus. + E5{1}                    5      28       2       6 1.00 1.00            23a  OCC     223  22211  
        Sus. + E6{1}                    5      29       2       6 1.00 1.00            23a  OCC     224  22211  
        Sus. + E7{1}                    5      34       2       6 1.00 1.00            23a  OCC     255  22211  
        Sus. + E8{1}                    5      33       2       6 1.00 1.00            23a  OCC     254  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA09N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      21       0       0 1.33 1.11 1.00 1.00  23a SUST     199  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.78 1.48 1.00 1.00 (17) DISP      11  25050  
        Amb to T1{1}                    0       1       0       0 1.78 1.48 1.00 1.00 (17) DISP      11  25050  
        Sus. + E1{1}                    5      33       2       6 1.33 1.11            23a  OCC     332  22211  
        Sus. + E2{1}                    5      33       2       6 1.33 1.11            23a  OCC     333  22211  
        Sus. + E3{1}                    5      29       2       6 1.33 1.11            23a  OCC     291  22211  
        Sus. + E4{1}                    5      28       2       6 1.33 1.11            23a  OCC     289  22211  
        Sus. + E5{1}                    5      28       2       6 1.33 1.11            23a  OCC     289  22211  
        Sus. + E6{1}                    5      29       2       6 1.33 1.11            23a  OCC     290  22211  
        Sus. + E7{1}                    5      34       2       6 1.33 1.11            23a  OCC     334  22211  
        Sus. + E8{1}                    5      33       2       6 1.33 1.11            23a  OCC     332  22211  
 
 AA09F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  59       0       0       0 1.33 1.11 1.00 1.00  23a SUST      28  16700  
        TR:Amb to T1{1}                 2       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       1  25050  
        Amb to T1{1}                    2       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       1  25050  
        Sus. + E1{1}                   19       4       4       0 1.33 1.11            23a  OCC      90  22211  
        Sus. + E2{1}                   19       4       4       0 1.33 1.11            23a  OCC      90  22211  
        Sus. + E3{1}                    5       4       4       0 1.33 1.11            23a  OCC      83  22211  
        Sus. + E4{1}                    5       4       4       0 1.33 1.11            23a  OCC      83  22211  
        Sus. + E5{1}                    4       4       4       0 1.33 1.11            23a  OCC      83  22211  
        Sus. + E6{1}                    5       4       4       0 1.33 1.11            23a  OCC      83  22211  
        Sus. + E7{1}                   19       4       4       0 1.33 1.11            23a  OCC      90  22211  
        Sus. + E8{1}                   19       4       4       0 1.33 1.11            23a  OCC      90  22211  
 
 AA09F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  59       0       0       0 1.00 1.00 1.00 1.00  23a SUST      28  16700  
        TR:Amb to T1{1}                 2       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       1  25050  
        Amb to T1{1}                    2       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       1  25050  
        Sus. + E1{1}                   19       4       4       0 1.00 1.00            23a  OCC      80  22211  
        Sus. + E2{1}                   19       4       4       0 1.00 1.00            23a  OCC      80  22211  
        Sus. + E3{1}                    5       4       4       0 1.00 1.00            23a  OCC      74  22211  
        Sus. + E4{1}                    5       4       4       0 1.00 1.00            23a  OCC      73  22211  
        Sus. + E5{1}                    4       4       4       0 1.00 1.00            23a  OCC      73  22211  
        Sus. + E6{1}                    5       4       4       0 1.00 1.00            23a  OCC      73  22211  
        Sus. + E7{1}                   19       4       4       0 1.00 1.00            23a  OCC      80  22211  
        Sus. + E8{1}                   19       4       4       0 1.00 1.00            23a  OCC      80  22211  
 
 AA10   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  82       0       0       0 1.00 1.00 1.00 1.00  23a SUST      38  16700  
        TR:Amb to T1{1}                 2       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       1  25050  
        Amb to T1{1}                    2       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       1  25050  
        Sus. + E1{1}                   21       0       0       0 1.00 1.00            23a  OCC      48  22211  
        Sus. + E2{1}                   22       0       0       0 1.00 1.00            23a  OCC      49  22211  
        Sus. + E3{1}                    2       0       0       0 1.00 1.00            23a  OCC      40  22211  
        Sus. + E4{1}                    2       0       0       0 1.00 1.00            23a  OCC      39  22211  
        Sus. + E5{1}                    2       0       0       0 1.00 1.00            23a  OCC      39  22211  
        Sus. + E6{1}                    2       0       0       0 1.00 1.00            23a  OCC      39  22211  
        Sus. + E7{1}                   22       0       0       0 1.00 1.00            23a  OCC      49  22211  
        Sus. + E8{1}                   21       0       0       0 1.00 1.00            23a  OCC      49  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment AA end   ***
 
 *** Segment AB begin ***
 
 AA08   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  71       1       5       0 1.11 1.23 1.00 1.00  23a SUST     198  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP      14  25050  
        Amb to T1{1}                    0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP      14  25050  
        Sus. + E1{1}                    1      26      20       1 1.11 1.23            23a  OCC     826  22211  
        Sus. + E2{1}                   11      23      22       1 1.11 1.23            23a  OCC     821  22211  
        Sus. + E3{1}                    3      22      22       1 1.11 1.23            23a  OCC     802  22211  
        Sus. + E4{1}                   19      25      18       1 1.11 1.23            23a  OCC     820  22211  
        Sus. + E5{1}                   20      26      18       1 1.11 1.23            23a  OCC     821  22211  
        Sus. + E6{1}                    6      22      23       1 1.11 1.23            23a  OCC     832  22211  
        Sus. + E7{1}                   14      22      21       1 1.11 1.23            23a  OCC     797  22211  
        Sus. + E8{1}                    2      26      19       1 1.11 1.23            23a  OCC     821  22211  
 
 AB01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  66       5       1       0 1.00 1.00 1.00 1.00  23a SUST     185  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      14  25050  
        Amb to T1{1}                    0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      14  25050  
        Sus. + E1{1}                    2       6      12       1 1.00 1.00            23a  OCC     444  22211  
        Sus. + E2{1}                   10       9      11       1 1.00 1.00            23a  OCC     432  22211  
        Sus. + E3{1}                    2       9      11       1 1.00 1.00            23a  OCC     426  22211  
        Sus. + E4{1}                   18       6      12       1 1.00 1.00            23a  OCC     468  22211  
        Sus. + E5{1}                   20       6      12       1 1.00 1.00            23a  OCC     463  22211  
        Sus. + E6{1}                    5      10      10       1 1.00 1.00            23a  OCC     435  22211  
        Sus. + E7{1}                   14       8      11       1 1.00 1.00            23a  OCC     431  22211  
        Sus. + E8{1}                    2       6      13       1 1.00 1.00            23a  OCC     455  22211  
 
 *** Segment AB end   ***
 
 *** Segment AC begin ***
 
 X05    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135      10       1       1 1.00 1.00 1.00 1.00  23a SUST    1225  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.11 1.14 1.14 1.00 (17) DISP      94  25050  
        Amb to T1{1}                    0       1       0       0 1.11 1.14 1.14 1.00 (17) DISP      94  25050  
        Sus. + E1{1}                    2      17       6       3 1.00 1.00            23a  OCC    2151  22211  
        Sus. + E2{1}                    4      12      10       2 1.00 1.00            23a  OCC    2147  22211  
        Sus. + E3{1}                    4      13      10       2 1.00 1.00            23a  OCC    2217  22211  
        Sus. + E4{1}                    3      17       6       4 1.00 1.00            23a  OCC    2170  22211  
        Sus. + E5{1}                    2      15       7       4 1.00 1.00            23a  OCC    2040  22211  
        Sus. + E6{1}                    4      10      10       2 1.00 1.00            23a  OCC    2098  22211  
        Sus. + E7{1}                    4      15      11       2 1.00 1.00            23a  OCC    2306  22211  
        Sus. + E8{1}                    3      19       6       3 1.00 1.00            23a  OCC    2303  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AC06   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       8       1       1 1.00 1.00 1.00 1.00  23a SUST    1070  16700  
        TR:Amb to T1{1}                 0       4       0       0 1.00 1.00 1.00 1.00 (17) DISP     351  25050  
        Amb to T1{1}                    0       4       0       0 1.00 1.00 1.00 1.00 (17) DISP     351  25050  
        Sus. + E1{1}                    2      12       2       3 1.00 1.00            23a  OCC    1566  22211  
        Sus. + E2{1}                    3       9       5       2 1.00 1.00            23a  OCC    1527  22211  
        Sus. + E3{1}                    4      10       5       2 1.00 1.00            23a  OCC    1578  22211  
        Sus. + E4{1}                    2       9       2       4 1.00 1.00            23a  OCC    1391  22211  
        Sus. + E5{1}                    1       9       2       4 1.00 1.00            23a  OCC    1400  22211  
        Sus. + E6{1}                    3       9       5       2 1.00 1.00            23a  OCC    1520  22211  
        Sus. + E7{1}                    4       8       5       2 1.00 1.00            23a  OCC    1565  22211  
        Sus. + E8{1}                    2       9       2       3 1.00 1.00            23a  OCC    1369  22211  
 
 AC05   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135      11       0       1 1.00 1.00 1.00 1.00  23a SUST    1340  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      39  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      39  25050  
        Sus. + E1{1}                    0      21       2       3 1.00 1.00            23a  OCC    2314  22211  
        Sus. + E2{1}                    1      14       0       2 1.00 1.00            23a  OCC    1633  22211  
        Sus. + E3{1}                    2      18       0       2 1.00 1.00            23a  OCC    2037  22211  
        Sus. + E4{1}                    1      21       2       4 1.00 1.00            23a  OCC    2359  22211  
        Sus. + E5{1}                    0      21       2       4 1.00 1.00            23a  OCC    2340  22211  
        Sus. + E6{1}                    2      16       0       2 1.00 1.00            23a  OCC    1845  22211  
        Sus. + E7{1}                    2      16       0       2 1.00 1.00            23a  OCC    1817  22211  
        Sus. + E8{1}                    1      24       2       3 1.00 1.00            23a  OCC    2582  22211  
 
 AC01N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       0       1 1.00 1.00 1.00 1.00  23a SUST     342  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      64  25050  
        Amb to T1{1}                    0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      64  25050  
        Sus. + E1{1}                    0       7       1       3 1.00 1.00            23a  OCC    1051  22211  
        Sus. + E2{1}                    1       1       0       2 1.00 1.00            23a  OCC     489  22211  
        Sus. + E3{1}                    2       4       0       2 1.00 1.00            23a  OCC     685  22211  
        Sus. + E4{1}                    0       5       1       4 1.00 1.00            23a  OCC     892  22211  
        Sus. + E5{1}                    1       8       1       4 1.00 1.00            23a  OCC    1098  22211  
        Sus. + E6{1}                    1       1       0       2 1.00 1.00            23a  OCC     475  22211  
        Sus. + E7{1}                    2       4       0       2 1.00 1.00            23a  OCC     673  22211  
        Sus. + E8{1}                    0       6       1       3 1.00 1.00            23a  OCC     899  22211  
 
 AC01N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       0       1 1.00 1.00 1.00 1.00  23a SUST     342  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP      81  25050  
        Amb to T1{1}                    0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP      81  25050  
        Sus. + E1{1}                    0       7       1       3 1.00 1.00            23a  OCC    1051  22211  
        Sus. + E2{1}                    1       1       0       2 1.00 1.00            23a  OCC     489  22211  
        Sus. + E3{1}                    2       4       0       2 1.00 1.00            23a  OCC     685  22211  
        Sus. + E4{1}                    0       5       1       4 1.00 1.00            23a  OCC     892  22211  
        Sus. + E5{1}                    1       8       1       4 1.00 1.00            23a  OCC    1098  22211  
        Sus. + E6{1}                    1       1       0       2 1.00 1.00            23a  OCC     475  22211  
        Sus. + E7{1}                    2       4       0       2 1.00 1.00            23a  OCC     673  22211  
        Sus. + E8{1}                    0       6       1       3 1.00 1.00            23a  OCC     899  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AC01F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130       1       1       0 1.00 1.00 1.00 1.00  23a SUST     410  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP      81  25050  
        Amb to T1{1}                    0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP      81  25050  
        Sus. + E1{1}                   10       9       3       1 1.00 1.00            23a  OCC    1246  22211  
        Sus. + E2{1}                    2       1       2       0 1.00 1.00            23a  OCC     559  22211  
        Sus. + E3{1}                    6       5       2       0 1.00 1.00            23a  OCC     816  22211  
        Sus. + E4{1}                   10       7       4       1 1.00 1.00            23a  OCC    1076  22211  
        Sus. + E5{1}                   11      10       4       1 1.00 1.00            23a  OCC    1302  22211  
        Sus. + E6{1}                    3       2       2       0 1.00 1.00            23a  OCC     554  22211  
        Sus. + E7{1}                    5       5       2       0 1.00 1.00            23a  OCC     787  22211  
        Sus. + E8{1}                   11       8       3       1 1.00 1.00            23a  OCC    1102  22211  
 
 AC01F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130       1       1       0 1.00 1.00 1.00 1.00  23a SUST     410  16700  
        TR:Amb to T1{1}                 0       0       1       0 1.00 1.00 1.00 1.00 (17) DISP      65  25050  
        Amb to T1{1}                    0       0       1       0 1.00 1.00 1.00 1.00 (17) DISP      65  25050  
        Sus. + E1{1}                   10       3       9       1 1.00 1.00            23a  OCC    1246  22211  
        Sus. + E2{1}                    2       2       1       0 1.00 1.00            23a  OCC     559  22211  
        Sus. + E3{1}                    6       2       5       0 1.00 1.00            23a  OCC     816  22211  
        Sus. + E4{1}                   10       4       7       1 1.00 1.00            23a  OCC    1076  22211  
        Sus. + E5{1}                   11       4      10       1 1.00 1.00            23a  OCC    1302  22211  
        Sus. + E6{1}                    3       2       2       0 1.00 1.00            23a  OCC     554  22211  
        Sus. + E7{1}                    5       2       5       0 1.00 1.00            23a  OCC     787  22211  
        Sus. + E8{1}                   11       3       8       1 1.00 1.00            23a  OCC    1102  22211  
 
 AC02N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 146       2       1       0 1.00 1.00 1.00 1.00  23a SUST     476  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      69  25050  
        Amb to T1{1}                    0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      69  25050  
        Sus. + E1{1}                    8      15       8       1 1.00 1.00            23a  OCC    1966  22211  
        Sus. + E2{1}                    4      14       6       0 1.00 1.00            23a  OCC    1758  22211  
        Sus. + E3{1}                    4      13       4       0 1.00 1.00            23a  OCC    1639  22211  
        Sus. + E4{1}                   12      15       6       1 1.00 1.00            23a  OCC    1907  22211  
        Sus. + E5{1}                   13      14       8       1 1.00 1.00            23a  OCC    1931  22211  
        Sus. + E6{1}                    1      14       6       0 1.00 1.00            23a  OCC    1788  22211  
        Sus. + E7{1}                    7      13       4       0 1.00 1.00            23a  OCC    1607  22211  
        Sus. + E8{1}                    9      15       6       1 1.00 1.00            23a  OCC    1937  22211  
 
 AC02N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 146       2       1       0 1.00 1.00 1.00 1.00  23a SUST     476  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP      85  25050  
        Amb to T1{1}                    0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP      85  25050  
        Sus. + E1{1}                    8      15       8       1 1.00 1.00            23a  OCC    1966  22211  
        Sus. + E2{1}                    4      14       6       0 1.00 1.00            23a  OCC    1758  22211  
        Sus. + E3{1}                    4      13       4       0 1.00 1.00            23a  OCC    1639  22211  
        Sus. + E4{1}                   12      15       6       1 1.00 1.00            23a  OCC    1907  22211  
        Sus. + E5{1}                   13      14       8       1 1.00 1.00            23a  OCC    1931  22211  
        Sus. + E6{1}                    1      14       6       0 1.00 1.00            23a  OCC    1788  22211  
        Sus. + E7{1}                    7      13       4       0 1.00 1.00            23a  OCC    1607  22211  
        Sus. + E8{1}                    9      15       6       1 1.00 1.00            23a  OCC    1937  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AC02F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       0       1 1.00 1.00 1.00 1.00  23a SUST     307  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP      89  25050  
        Amb to T1{1}                    0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP      89  25050  
        Sus. + E1{1}                    4      15       1       8 1.00 1.00            23a  OCC    1926  22211  
        Sus. + E2{1}                    3      13       0       6 1.00 1.00            23a  OCC    1676  22211  
        Sus. + E3{1}                    3      13       0       4 1.00 1.00            23a  OCC    1558  22211  
        Sus. + E4{1}                    4      16       1       7 1.00 1.00            23a  OCC    1901  22211  
        Sus. + E5{1}                    4      15       1       9 1.00 1.00            23a  OCC    1930  22211  
        Sus. + E6{1}                    3      13       0       6 1.00 1.00            23a  OCC    1681  22211  
        Sus. + E7{1}                    3      13       0       4 1.00 1.00            23a  OCC    1552  22211  
        Sus. + E8{1}                    4      16       1       7 1.00 1.00            23a  OCC    1906  22211  
 
 AC02F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       0       1 1.00 1.00 1.00 1.00  23a SUST     307  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      72  25050  
        Amb to T1{1}                    0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      72  25050  
        Sus. + E1{1}                    4      15       1       8 1.00 1.00            23a  OCC    1926  22211  
        Sus. + E2{1}                    3      13       0       6 1.00 1.00            23a  OCC    1676  22211  
        Sus. + E3{1}                    3      13       0       4 1.00 1.00            23a  OCC    1558  22211  
        Sus. + E4{1}                    4      16       1       7 1.00 1.00            23a  OCC    1901  22211  
        Sus. + E5{1}                    4      15       1       9 1.00 1.00            23a  OCC    1930  22211  
        Sus. + E6{1}                    3      13       0       6 1.00 1.00            23a  OCC    1681  22211  
        Sus. + E7{1}                    3      13       0       4 1.00 1.00            23a  OCC    1552  22211  
        Sus. + E8{1}                    4      16       1       7 1.00 1.00            23a  OCC    1906  22211  
 
 AC03N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       3       0       1 1.00 1.00 1.00 1.00  23a SUST     611  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      76  25050  
        Amb to T1{1}                    0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      76  25050  
        Sus. + E1{1}                    4      21       0       8 1.00 1.00            23a  OCC    2425  22211  
        Sus. + E2{1}                    3      18       1       6 1.00 1.00            23a  OCC    2080  22211  
        Sus. + E3{1}                    3      17       1       4 1.00 1.00            23a  OCC    1974  22211  
        Sus. + E4{1}                    4      22       0       7 1.00 1.00            23a  OCC    2499  22211  
        Sus. + E5{1}                    4      22       0       9 1.00 1.00            23a  OCC    2549  22211  
        Sus. + E6{1}                    3      17       1       6 1.00 1.00            23a  OCC    2013  22211  
        Sus. + E7{1}                    3      18       1       4 1.00 1.00            23a  OCC    2044  22211  
        Sus. + E8{1}                    4      21       0       7 1.00 1.00            23a  OCC    2431  22211  
 
 AC03N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       3       0       1 1.00 1.00 1.00 1.00  23a SUST     611  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP      95  25050  
        Amb to T1{1}                    0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP      95  25050  
        Sus. + E1{1}                    4      21       0       8 1.00 1.00            23a  OCC    2425  22211  
        Sus. + E2{1}                    3      18       1       6 1.00 1.00            23a  OCC    2080  22211  
        Sus. + E3{1}                    3      17       1       4 1.00 1.00            23a  OCC    1974  22211  
        Sus. + E4{1}                    4      22       0       7 1.00 1.00            23a  OCC    2499  22211  
        Sus. + E5{1}                    4      22       0       9 1.00 1.00            23a  OCC    2549  22211  
        Sus. + E6{1}                    3      17       1       6 1.00 1.00            23a  OCC    2013  22211  
        Sus. + E7{1}                    3      18       1       4 1.00 1.00            23a  OCC    2044  22211  
        Sus. + E8{1}                    4      21       0       7 1.00 1.00            23a  OCC    2431  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AC03F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 122       5       1       0 1.00 1.00 1.00 1.00  23a SUST     735  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP      96  25050  
        Amb to T1{1}                    0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP      96  25050  
        Sus. + E1{1}                    8      23       8       1 1.00 1.00            23a  OCC    2591  22211  
        Sus. + E2{1}                    4      19       6       1 1.00 1.00            23a  OCC    2204  22211  
        Sus. + E3{1}                    4      19       4       1 1.00 1.00            23a  OCC    2106  22211  
        Sus. + E4{1}                   12      25       6       1 1.00 1.00            23a  OCC    2722  22211  
        Sus. + E5{1}                   13      25       8       1 1.00 1.00            23a  OCC    2784  22211  
        Sus. + E6{1}                    1      18       6       1 1.00 1.00            23a  OCC    2097  22211  
        Sus. + E7{1}                    7      20       4       1 1.00 1.00            23a  OCC    2219  22211  
        Sus. + E8{1}                    9      23       6       1 1.00 1.00            23a  OCC    2612  22211  
 
 AC03F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 122       4       3       0 1.00 1.00 1.00 1.00  23a SUST     735  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      78  25050  
        Amb to T1{1}                    0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      78  25050  
        Sus. + E1{1}                    8      22      10       1 1.00 1.00            23a  OCC    2591  22211  
        Sus. + E2{1}                    4      10      17       1 1.00 1.00            23a  OCC    2204  22211  
        Sus. + E3{1}                    4      12      15       1 1.00 1.00            23a  OCC    2106  22211  
        Sus. + E4{1}                   12      22      13       1 1.00 1.00            23a  OCC    2722  22211  
        Sus. + E5{1}                   13      23      12       1 1.00 1.00            23a  OCC    2784  22211  
        Sus. + E6{1}                    1      10      16       1 1.00 1.00            23a  OCC    2097  22211  
        Sus. + E7{1}                    7      12      16       1 1.00 1.00            23a  OCC    2219  22211  
        Sus. + E8{1}                    9      21      12       1 1.00 1.00            23a  OCC    2612  22211  
 
 AB03   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 120       4       3       0 1.00 1.00 1.00 1.00  23a SUST     743  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      70  25050  
        Amb to T1{1}                    0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      70  25050  
        Sus. + E1{1}                    8      16      10       1 1.00 1.00            23a  OCC    2134  22211  
        Sus. + E2{1}                    4      10      13       1 1.00 1.00            23a  OCC    1816  22211  
        Sus. + E3{1}                    4      10      11       1 1.00 1.00            23a  OCC    1758  22211  
        Sus. + E4{1}                   12      17      13       1 1.00 1.00            23a  OCC    2299  22211  
        Sus. + E5{1}                   13      18      12       1 1.00 1.00            23a  OCC    2338  22211  
        Sus. + E6{1}                    1       9      12       1 1.00 1.00            23a  OCC    1703  22211  
        Sus. + E7{1}                    8      11      12       1 1.00 1.00            23a  OCC    1876  22211  
        Sus. + E8{1}                    9      16      12       1 1.00 1.00            23a  OCC    2181  22211  
 
 *** Segment AC end   ***
 
 *** Segment AD begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  25       1       2       4 1.00 1.00 1.00 1.00  23a SUST      40  16700  
        TR:Amb to T1{1}               166       1     268      56 1.00 1.00 1.00 1.00 (17) DISP    1977  25050  
        Amb to T1{1}                  166       1     268      56 1.00 1.00 1.00 1.00 (17) DISP    1977  25050  
        Sus. + E1{1}                   45       4     137      23 1.00 1.00            23a  OCC    1042  22211  
        Sus. + E2{1}                  118       2     143       8 1.00 1.00            23a  OCC    1111  22211  
        Sus. + E3{1}                  106       2     148       8 1.00 1.00            23a  OCC    1141  22211  
        Sus. + E4{1}                  180       3     136      22 1.00 1.00            23a  OCC    1101  22211  
        Sus. + E5{1}                   45       3     139      22 1.00 1.00            23a  OCC    1056  22211  
        Sus. + E6{1}                  118       2     141       7 1.00 1.00            23a  OCC    1096  22211  
        Sus. + E7{1}                  107       2     149       9 1.00 1.00            23a  OCC    1155  22211  
        Sus. + E8{1}                  180       4     134      23 1.00 1.00            23a  OCC    1088  22211  
 
 AD02 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  25      22       3       4 1.00 1.00 1.00 1.00  23a SUST     178  16700  
        TR:Amb to T1{1}               166      24     244      56 1.00 1.00 1.00 1.00 (17) DISP    1820  25050  
        Amb to T1{1}                  166      24     244      56 1.00 1.00 1.00 1.00 (17) DISP    1820  25050  
        Sus. + E1{1}                   46      99     112      23 1.00 1.00            23a  OCC    1174  22211  
        Sus. + E2{1}                  119      67     130       8 1.00 1.00            23a  OCC    1211  22211  
        Sus. + E3{1}                  105      52     123       8 1.00 1.00            23a  OCC    1120  22211  
        Sus. + E4{1}                  179      84     124      22 1.00 1.00            23a  OCC    1253  22211  
        Sus. + E5{1}                   46      83     114      22 1.00 1.00            23a  OCC    1125  22211  
        Sus. + E6{1}                  119      51     129       7 1.00 1.00            23a  OCC    1167  22211  
        Sus. + E7{1}                  106      67     124       9 1.00 1.00            23a  OCC    1166  22211  
        Sus. + E8{1}                  179     100     122      23 1.00 1.00            23a  OCC    1300  22211  
 
 AD02 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  25      22       3       4 1.00 1.00 1.00 1.00  23a SUST     178  16700  
        TR:Amb to T1{1}                72      24     244      56 1.00 1.00 1.00 1.00 (17) DISP    1779  25050  
        Amb to T1{1}                   72      24     244      56 1.00 1.00 1.00 1.00 (17) DISP    1779  25050  
        Sus. + E1{1}                   48      99     112      23 1.00 1.00            23a  OCC    1175  22211  
        Sus. + E2{1}                   25      67     130       8 1.00 1.00            23a  OCC    1167  22211  
        Sus. + E3{1}                   11      52     123       8 1.00 1.00            23a  OCC    1076  22211  
        Sus. + E4{1}                   85      84     124      22 1.00 1.00            23a  OCC    1209  22211  
        Sus. + E5{1}                   47      83     114      22 1.00 1.00            23a  OCC    1126  22211  
        Sus. + E6{1}                   25      51     129       7 1.00 1.00            23a  OCC    1123  22211  
        Sus. + E7{1}                   12      67     124       9 1.00 1.00            23a  OCC    1122  22211  
        Sus. + E8{1}                   86     100     122      23 1.00 1.00            23a  OCC    1256  22211  
 
 AD03   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  25      29       5       4 1.00 1.00 1.00 1.00  23a SUST     229  16700  
        TR:Amb to T1{1}                72      22      93      56 1.00 1.00 1.00 1.00 (17) DISP     797  25050  
        Amb to T1{1}                   72      22      93      56 1.00 1.00 1.00 1.00 (17) DISP     797  25050  
        Sus. + E1{1}                   43      32      36      23 1.00 1.00            23a  OCC     512  22211  
        Sus. + E2{1}                   30      35      45       8 1.00 1.00            23a  OCC     540  22211  
        Sus. + E3{1}                    6      30      44       8 1.00 1.00            23a  OCC     518  22211  
        Sus. + E4{1}                   80      32      39      22 1.00 1.00            23a  OCC     541  22211  
        Sus. + E5{1}                   42      32      37      22 1.00 1.00            23a  OCC     513  22211  
        Sus. + E6{1}                   30      30      44       7 1.00 1.00            23a  OCC     531  22211  
        Sus. + E7{1}                    7      35      45       9 1.00 1.00            23a  OCC     527  22211  
        Sus. + E8{1}                   81      32      38      23 1.00 1.00            23a  OCC     540  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD04N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  25      76       8       4 1.00 1.00 1.00 1.00  23a SUST     564  16700  
        TR:Amb to T1{1}                72      20     141      56 1.00 1.00 1.00 1.00 (17) DISP    1097  25050  
        Amb to T1{1}                   72      20     141      56 1.00 1.00 1.00 1.00 (17) DISP    1097  25050  
        Sus. + E1{1}                   35     185      73      23 1.00 1.00            23a  OCC    1508  22211  
        Sus. + E2{1}                   38     142      78       8 1.00 1.00            23a  OCC    1277  22211  
        Sus. + E3{1}                    1     139      68       8 1.00 1.00            23a  OCC    1196  22211  
        Sus. + E4{1}                   72     182      84      22 1.00 1.00            23a  OCC    1551  22211  
        Sus. + E5{1}                   35     180      73      22 1.00 1.00            23a  OCC    1482  22211  
        Sus. + E6{1}                   38     137      77       7 1.00 1.00            23a  OCC    1251  22211  
        Sus. + E7{1}                    1     143      69       9 1.00 1.00            23a  OCC    1223  22211  
        Sus. + E8{1}                   73     186      83      23 1.00 1.00            23a  OCC    1576  22211  
 
 AD04N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  25       8      76       4 1.33 1.11 1.00 1.00  23a SUST     627  16700  
        TR:Amb to T1{1}                72     141      20      56 1.78 1.48 1.00 1.00 (17) DISP    1835  25050  
        Amb to T1{1}                   72     141      20      56 1.78 1.48 1.00 1.00 (17) DISP    1835  25050  
        Sus. + E1{1}                   35      73     185      23 1.33 1.11            23a  OCC    1727  22211  
        Sus. + E2{1}                   38      78     142       8 1.33 1.11            23a  OCC    1500  22211  
        Sus. + E3{1}                    1      68     139       8 1.33 1.11            23a  OCC    1398  22211  
        Sus. + E4{1}                   72      84     182      22 1.33 1.11            23a  OCC    1792  22211  
        Sus. + E5{1}                   35      73     180      22 1.33 1.11            23a  OCC    1701  22211  
        Sus. + E6{1}                   38      77     137       7 1.33 1.11            23a  OCC    1472  22211  
        Sus. + E7{1}                    1      69     143       9 1.33 1.11            23a  OCC    1427  22211  
        Sus. + E8{1}                   73      83     186      23 1.33 1.11            23a  OCC    1817  22211  
 
 AD04F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       1      23      95 1.33 1.11 1.00 1.00  23a SUST     711  16700  
        TR:Amb to T1{1}                59     136      56      20 1.78 1.48 1.00 1.00 (17) DISP    1813  25050  
        Amb to T1{1}                   59     136      56      20 1.78 1.48 1.00 1.00 (17) DISP    1813  25050  
        Sus. + E1{1}                   19      60      51     213 1.33 1.11            23a  OCC    1767  22211  
        Sus. + E2{1}                   22      65      33     165 1.33 1.11            23a  OCC    1522  22211  
        Sus. + E3{1}                   20      68      34     165 1.33 1.11            23a  OCC    1545  22211  
        Sus. + E4{1}                   22      59      53     212 1.33 1.11            23a  OCC    1761  22211  
        Sus. + E5{1}                   19      61      53     211 1.33 1.11            23a  OCC    1762  22211  
        Sus. + E6{1}                   22      64      34     163 1.33 1.11            23a  OCC    1506  22211  
        Sus. + E7{1}                   20      69      33     167 1.33 1.11            23a  OCC    1561  22211  
        Sus. + E8{1}                   22      58      52     214 1.33 1.11            23a  OCC    1766  22211  
 
 AD04F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      23       1      95 1.00 1.00 1.00 1.00  23a SUST     707  16700  
        TR:Amb to T1{1}                59      56     136      20 1.00 1.00 1.00 1.00 (17) DISP    1061  25050  
        Amb to T1{1}                   59      56     136      20 1.00 1.00 1.00 1.00 (17) DISP    1061  25050  
        Sus. + E1{1}                   19      51      60     213 1.00 1.00            23a  OCC    1686  22211  
        Sus. + E2{1}                   22      33      65     165 1.00 1.00            23a  OCC    1405  22211  
        Sus. + E3{1}                   20      34      68     165 1.00 1.00            23a  OCC    1419  22211  
        Sus. + E4{1}                   22      53      59     212 1.00 1.00            23a  OCC    1682  22211  
        Sus. + E5{1}                   19      53      61     211 1.00 1.00            23a  OCC    1678  22211  
        Sus. + E6{1}                   22      34      64     163 1.00 1.00            23a  OCC    1390  22211  
        Sus. + E7{1}                   20      33      69     167 1.00 1.00            23a  OCC    1434  22211  
        Sus. + E8{1}                   22      52      58     214 1.00 1.00            23a  OCC    1691  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD26 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      60      17      95 1.00 1.00 1.00 1.00  23a SUST     820  16700  
        TR:Amb to T1{1}                59      56      91      20 1.00 1.00 1.00 1.00 (17) DISP     785  25050  
        Amb to T1{1}                   59      56      91      20 1.00 1.00 1.00 1.00 (17) DISP     785  25050  
        Sus. + E1{1}                   18     102      56     213 1.00 1.00            23a  OCC    1771  22211  
        Sus. + E2{1}                   21      76      56     165 1.00 1.00            23a  OCC    1421  22211  
        Sus. + E3{1}                   19      83      82     165 1.00 1.00            23a  OCC    1538  22211  
        Sus. + E4{1}                   21     109      31     212 1.00 1.00            23a  OCC    1749  22211  
        Sus. + E5{1}                   18     108      57     211 1.00 1.00            23a  OCC    1776  22211  
        Sus. + E6{1}                   21      82      55     163 1.00 1.00            23a  OCC    1414  22211  
        Sus. + E7{1}                   19      76      84     167 1.00 1.00            23a  OCC    1546  22211  
        Sus. + E8{1}                   21     102      30     214 1.00 1.00            23a  OCC    1746  22211  
 
 AD26 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      60      17      95 1.00 1.00 1.00 1.00  23a SUST     820  16700  
        TR:Amb to T1{1}               102      56      91      19 1.00 1.00 1.00 1.00 (17) DISP     804  25050  
        Amb to T1{1}                  102      56      91      19 1.00 1.00 1.00 1.00 (17) DISP     804  25050  
        Sus. + E1{1}                   26     102      56     213 1.00 1.00            23a  OCC    1773  22211  
        Sus. + E2{1}                   65      76      56     165 1.00 1.00            23a  OCC    1432  22211  
        Sus. + E3{1}                   26      83      82     165 1.00 1.00            23a  OCC    1540  22211  
        Sus. + E4{1}                   66     109      31     212 1.00 1.00            23a  OCC    1758  22211  
        Sus. + E5{1}                   26     108      57     210 1.00 1.00            23a  OCC    1778  22211  
        Sus. + E6{1}                   65      82      54     163 1.00 1.00            23a  OCC    1426  22211  
        Sus. + E7{1}                   25      77      83     167 1.00 1.00            23a  OCC    1548  22211  
        Sus. + E8{1}                   65     103      30     214 1.00 1.00            23a  OCC    1754  22211  
 
 AD05 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     142      47      95 1.11 1.23 1.00 1.00  23a SUST    1395  16700  
        TR:Amb to T1{1}               102     301      38      19 1.48 1.64 1.64 1.00 (17) DISP    3208  25050  
        Amb to T1{1}                  102     301      38      19 1.48 1.64 1.64 1.00 (17) DISP    3208  25050  
        Sus. + E1{1}                   29     217      76     213 1.11 1.23            23a  OCC    2478  22211  
        Sus. + E2{1}                   63     307      69     165 1.11 1.23            23a  OCC    2850  22211  
        Sus. + E3{1}                   28     277      75     165 1.11 1.23            23a  OCC    2625  22211  
        Sus. + E4{1}                   63     188      82     212 1.11 1.23            23a  OCC    2383  22211  
        Sus. + E5{1}                   28     187      74     210 1.11 1.23            23a  OCC    2344  22211  
        Sus. + E6{1}                   63     277      67     163 1.11 1.23            23a  OCC    2621  22211  
        Sus. + E7{1}                   27     307      76     167 1.11 1.23            23a  OCC    2851  22211  
        Sus. + E8{1}                   63     218      83     214 1.11 1.23            23a  OCC    2517  22211  
 
 AD05 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  12      29      60     156 1.11 1.23 1.00 1.00  23a SUST    1269  16700  
        TR:Amb to T1{1}                97     291       9      33 1.48 1.64 1.64 1.00 (17) DISP    3070  25050  
        Amb to T1{1}                   97     291       9      33 1.48 1.64 1.64 1.00 (17) DISP    3070  25050  
        Sus. + E1{1}                   60     249     116     249 1.11 1.23            23a  OCC    3254  22211  
        Sus. + E2{1}                   32      38      70     217 1.11 1.23            23a  OCC    1728  22211  
        Sus. + E3{1}                   58      61      75     205 1.11 1.23            23a  OCC    1750  22211  
        Sus. + E4{1}                   31     226     121     238 1.11 1.23            23a  OCC    3057  22211  
        Sus. + E5{1}                   61     226     113     240 1.11 1.23            23a  OCC    3054  22211  
        Sus. + E6{1}                   32      61      67     208 1.11 1.23            23a  OCC    1741  22211  
        Sus. + E7{1}                   59      37      78     214 1.11 1.23            23a  OCC    1739  22211  
        Sus. + E8{1}                   31     250     124     246 1.11 1.23            23a  OCC    3257  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD06 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  12      15      60     156 1.11 1.23 1.00 1.00  23a SUST    1255  16700  
        TR:Amb to T1{1}                97     122     181      33 1.48 1.64 1.64 1.00 (17) DISP    2502  25050  
        Amb to T1{1}                   97     122     181      33 1.48 1.64 1.64 1.00 (17) DISP    2502  25050  
        Sus. + E1{1}                   65      68     140     249 1.11 1.23            23a  OCC    2348  22211  
        Sus. + E2{1}                   27     140      98     217 1.11 1.23            23a  OCC    2417  22211  
        Sus. + E3{1}                   63     166     121     205 1.11 1.23            23a  OCC    2658  22211  
        Sus. + E4{1}                   26      43     163     238 1.11 1.23            23a  OCC    2375  22211  
        Sus. + E5{1}                   65      72     160     240 1.11 1.23            23a  OCC    2452  22211  
        Sus. + E6{1}                   28     137     118     208 1.11 1.23            23a  OCC    2434  22211  
        Sus. + E7{1}                   63     170     101     214 1.11 1.23            23a  OCC    2644  22211  
        Sus. + E8{1}                   27      39     143     246 1.11 1.23            23a  OCC    2268  22211  
 
 AD06 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   4      23      63     175 1.11 1.23 1.00 1.00  23a SUST    1397  16700  
        TR:Amb to T1{1}               162     110     187     156 1.48 1.64 1.64 1.00 (17) DISP    2755  25050  
        Amb to T1{1}                  162     110     187     156 1.48 1.64 1.64 1.00 (17) DISP    2755  25050  
        Sus. + E1{1}                   40      69     150     189 1.11 1.23            23a  OCC    2275  22211  
        Sus. + E2{1}                   60      25     103     200 1.11 1.23            23a  OCC    1820  22211  
        Sus. + E3{1}                   33      60     124     221 1.11 1.23            23a  OCC    2109  22211  
        Sus. + E4{1}                   56     113     170     211 1.11 1.23            23a  OCC    2642  22211  
        Sus. + E5{1}                   40      68     168     201 1.11 1.23            23a  OCC    2433  22211  
        Sus. + E6{1}                   60      26     122     211 1.11 1.23            23a  OCC    2005  22211  
        Sus. + E7{1}                   33      61     105     209 1.11 1.23            23a  OCC    1950  22211  
        Sus. + E8{1}                   55     114     152     199 1.11 1.23            23a  OCC    2508  22211  
 
 AD07 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   4      36       3     175 1.11 1.23 1.00 1.00  23a SUST    1297  16700  
        TR:Amb to T1{1}               162     189      55     156 1.48 1.64 1.64 1.00 (17) DISP    2415  25050  
        Amb to T1{1}                  162     189      55     156 1.48 1.64 1.64 1.00 (17) DISP    2415  25050  
        Sus. + E1{1}                   42      56      26     189 1.11 1.23            23a  OCC    1594  22211  
        Sus. + E2{1}                   58      84      22     200 1.11 1.23            23a  OCC    1781  22211  
        Sus. + E3{1}                   35     111       7     221 1.11 1.23            23a  OCC    2001  22211  
        Sus. + E4{1}                   54      83      52     211 1.11 1.23            23a  OCC    1952  22211  
        Sus. + E5{1}                   41      81      23     201 1.11 1.23            23a  OCC    1760  22211  
        Sus. + E6{1}                   58     109      25     211 1.11 1.23            23a  OCC    1996  22211  
        Sus. + E7{1}                   35      86      10     209 1.11 1.23            23a  OCC    1786  22211  
        Sus. + E8{1}                   54      58      55     199 1.11 1.23            23a  OCC    1845  22211  
 
 AD07 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      56      12       4 1.11 1.23 1.00 1.00  23a SUST     463  16700  
        TR:Amb to T1{1}               166     242      40       3 1.48 1.64 1.64 1.00 (17) DISP    2646  25050  
        Amb to T1{1}                  166     242      40       3 1.48 1.64 1.64 1.00 (17) DISP    2646  25050  
        Sus. + E1{1}                   65     163      39      20 1.11 1.23            23a  OCC    1394  22211  
        Sus. + E2{1}                   36      76      25      11 1.11 1.23            23a  OCC     683  22211  
        Sus. + E3{1}                   57      68      25      11 1.11 1.23            23a  OCC     647  22211  
        Sus. + E4{1}                   30     195      69       5 1.11 1.23            23a  OCC    1703  22211  
        Sus. + E5{1}                   65     192      39      21 1.11 1.23            23a  OCC    1615  22211  
        Sus. + E6{1}                   36      65      24      13 1.11 1.23            23a  OCC     628  22211  
        Sus. + E7{1}                   57      73      24      12 1.11 1.23            23a  OCC     673  22211  
        Sus. + E8{1}                   30     167      69       4 1.11 1.23            23a  OCC    1499  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD27 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     130       9       4 1.00 1.00 1.00 1.00  23a SUST     945  16700  
        TR:Amb to T1{1}               166      94       8       3 1.00 1.00 1.00 1.00 (17) DISP     731  25050  
        Amb to T1{1}                  166      94       8       3 1.00 1.00 1.00 1.00 (17) DISP     731  25050  
        Sus. + E1{1}                   70     175      27      20 1.00 1.00            23a  OCC    1343  22211  
        Sus. + E2{1}                   31     139      21      11 1.00 1.00            23a  OCC    1078  22211  
        Sus. + E3{1}                   62     156      38      11 1.00 1.00            23a  OCC    1254  22211  
        Sus. + E4{1}                   25     209      13       5 1.00 1.00            23a  OCC    1528  22211  
        Sus. + E5{1}                   70     207      28      21 1.00 1.00            23a  OCC    1560  22211  
        Sus. + E6{1}                   31     154      21      13 1.00 1.00            23a  OCC    1158  22211  
        Sus. + E7{1}                   62     137      38      12 1.00 1.00            23a  OCC    1192  22211  
        Sus. + E8{1}                   25     177      12       4 1.00 1.00            23a  OCC    1296  22211  
 
 AD27 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     130       9       4 1.00 1.00 1.00 1.00  23a SUST     945  16700  
        TR:Amb to T1{1}               174      94       8       3 1.00 1.00 1.00 1.00 (17) DISP     734  25050  
        Amb to T1{1}                  174      94       8       3 1.00 1.00 1.00 1.00 (17) DISP     734  25050  
        Sus. + E1{1}                   78     175      27      20 1.00 1.00            23a  OCC    1347  22211  
        Sus. + E2{1}                   39     139      21      11 1.00 1.00            23a  OCC    1081  22211  
        Sus. + E3{1}                   70     156      38      11 1.00 1.00            23a  OCC    1258  22211  
        Sus. + E4{1}                   33     209      13       5 1.00 1.00            23a  OCC    1532  22211  
        Sus. + E5{1}                   79     207      28      21 1.00 1.00            23a  OCC    1564  22211  
        Sus. + E6{1}                   39     154      21      13 1.00 1.00            23a  OCC    1162  22211  
        Sus. + E7{1}                   70     137      38      12 1.00 1.00            23a  OCC    1196  22211  
        Sus. + E8{1}                   34     177      12       4 1.00 1.00            23a  OCC    1300  22211  
 
 AD28 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     148       2       4 1.00 1.00 1.00 1.00  23a SUST    1075  16700  
        TR:Amb to T1{1}               174      18      33       3 1.00 1.00 1.00 1.00 (17) DISP     343  25050  
        Amb to T1{1}                  174      18      33       3 1.00 1.00 1.00 1.00 (17) DISP     343  25050  
        Sus. + E1{1}                  102     194      44      20 1.00 1.00            23a  OCC    1588  22211  
        Sus. + E2{1}                   15     161      64      11 1.00 1.00            23a  OCC    1548  22211  
        Sus. + E3{1}                   94     169      64      11 1.00 1.00            23a  OCC    1595  22211  
        Sus. + E4{1}                    9     161      34       5 1.00 1.00            23a  OCC    1330  22211  
        Sus. + E5{1}                  102     158      45      21 1.00 1.00            23a  OCC    1465  22211  
        Sus. + E6{1}                   16     173      65      13 1.00 1.00            23a  OCC    1577  22211  
        Sus. + E7{1}                   94     164      64      12 1.00 1.00            23a  OCC    1587  22211  
        Sus. + E8{1}                   10     198      33       4 1.00 1.00            23a  OCC    1503  22211  
 
 AD28 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     148       2       4 1.00 1.00 1.00 1.00  23a SUST    1075  16700  
        TR:Amb to T1{1}               123      18      33       3 1.00 1.00 1.00 1.00 (17) DISP     320  25050  
        Amb to T1{1}                  123      18      33       3 1.00 1.00 1.00 1.00 (17) DISP     320  25050  
        Sus. + E1{1}                   50     194      44      20 1.00 1.00            23a  OCC    1564  22211  
        Sus. + E2{1}                   36     161      64      11 1.00 1.00            23a  OCC    1558  22211  
        Sus. + E3{1}                   42     169      64      11 1.00 1.00            23a  OCC    1571  22211  
        Sus. + E4{1}                   42     161      34       5 1.00 1.00            23a  OCC    1345  22211  
        Sus. + E5{1}                   51     158      45      21 1.00 1.00            23a  OCC    1443  22211  
        Sus. + E6{1}                   36     173      65      13 1.00 1.00            23a  OCC    1586  22211  
        Sus. + E7{1}                   42     164      64      12 1.00 1.00            23a  OCC    1563  22211  
        Sus. + E8{1}                   42     198      33       4 1.00 1.00            23a  OCC    1518  22211  
 

Page 263

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 266 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 196
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD08 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      61       7       4 1.11 1.23 1.00 1.00  23a SUST     493  16700  
        TR:Amb to T1{1}               123     187       1       3 1.48 1.64 1.64 1.00 (17) DISP    2009  25050  
        Amb to T1{1}                  123     187       1       3 1.48 1.64 1.64 1.00 (17) DISP    2009  25050  
        Sus. + E1{1}                   52      76      13      20 1.11 1.23            23a  OCC     691  22211  
        Sus. + E2{1}                   38     133      61      11 1.11 1.23            23a  OCC    1266  22211  
        Sus. + E3{1}                   44      81      58      11 1.11 1.23            23a  OCC     998  22211  
        Sus. + E4{1}                   44     141      25       5 1.11 1.23            23a  OCC    1173  22211  
        Sus. + E5{1}                   53      62      11      21 1.11 1.23            23a  OCC     636  22211  
        Sus. + E6{1}                   38     118      62      13 1.11 1.23            23a  OCC    1190  22211  
        Sus. + E7{1}                   44      67      56      12 1.11 1.23            23a  OCC     963  22211  
        Sus. + E8{1}                   44     126      27       4 1.11 1.23            23a  OCC    1063  22211  
 
 AD08 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      26       3      18 1.11 1.23 1.00 1.00  23a SUST     248  16700  
        TR:Amb to T1{1}               115     109       2      20 1.48 1.64 1.64 1.00 (17) DISP    1209  25050  
        Amb to T1{1}                  115     109       2      20 1.48 1.64 1.64 1.00 (17) DISP    1209  25050  
        Sus. + E1{1}                   37      48      58      49 1.11 1.23            23a  OCC     827  22211  
        Sus. + E2{1}                   13      52      20      21 1.11 1.23            23a  OCC     511  22211  
        Sus. + E3{1}                   27      54       3      43 1.11 1.23            23a  OCC     544  22211  
        Sus. + E4{1}                   20      44      28      78 1.11 1.23            23a  OCC     761  22211  
        Sus. + E5{1}                   37      37      59      49 1.11 1.23            23a  OCC     811  22211  
        Sus. + E6{1}                   12      63      20      22 1.11 1.23            23a  OCC     587  22211  
        Sus. + E7{1}                   28      43       3      44 1.11 1.23            23a  OCC     489  22211  
        Sus. + E8{1}                   19      54      28      79 1.11 1.23            23a  OCC     794  22211  
 
 AD09N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      25       0      18 1.00 1.00 1.00 1.00  23a SUST     227  16700  
        TR:Amb to T1{1}               115      37      42      20 1.00 1.00 1.00 1.00 (17) DISP     461  25050  
        Amb to T1{1}                  115      37      42      20 1.00 1.00 1.00 1.00 (17) DISP     461  25050  
        Sus. + E1{1}                   38      48      28      49 1.00 1.00            23a  OCC     585  22211  
        Sus. + E2{1}                   14      50      17      21 1.00 1.00            23a  OCC     447  22211  
        Sus. + E3{1}                   29      53       4      43 1.00 1.00            23a  OCC     505  22211  
        Sus. + E4{1}                   21      44       2      78 1.00 1.00            23a  OCC     683  22211  
        Sus. + E5{1}                   39      39      27      49 1.00 1.00            23a  OCC     551  22211  
        Sus. + E6{1}                   14      58      16      22 1.00 1.00            23a  OCC     498  22211  
        Sus. + E7{1}                   29      44       5      44 1.00 1.00            23a  OCC     469  22211  
        Sus. + E8{1}                   21      52       3      79 1.00 1.00            23a  OCC     711  22211  
 
 AD09N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      25       0      18 1.33 1.11 1.00 1.00  23a SUST     279  16700  
        TR:Amb to T1{1}               115      37      42      20 1.78 1.48 1.00 1.00 (17) DISP     694  25050  
        Amb to T1{1}                  115      37      42      20 1.78 1.48 1.00 1.00 (17) DISP     694  25050  
        Sus. + E1{1}                   38      48      28      49 1.33 1.11            23a  OCC     679  22211  
        Sus. + E2{1}                   14      50      17      21 1.33 1.11            23a  OCC     556  22211  
        Sus. + E3{1}                   29      53       4      43 1.33 1.11            23a  OCC     610  22211  
        Sus. + E4{1}                   21      44       2      78 1.33 1.11            23a  OCC     750  22211  
        Sus. + E5{1}                   39      39      27      49 1.33 1.11            23a  OCC     630  22211  
        Sus. + E6{1}                   14      58      16      22 1.33 1.11            23a  OCC     627  22211  
        Sus. + E7{1}                   29      44       5      44 1.33 1.11            23a  OCC     552  22211  
        Sus. + E8{1}                   21      52       3      79 1.33 1.11            23a  OCC     794  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD09F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  12      22      18       0 1.33 1.11 1.00 1.00  23a SUST     266  16700  
        TR:Amb to T1{1}                89      46       6      55 1.78 1.48 1.00 1.00 (17) DISP     728  25050  
        Amb to T1{1}                   89      46       6      55 1.78 1.48 1.00 1.00 (17) DISP     728  25050  
        Sus. + E1{1}                   10      35      36      15 1.33 1.11            23a  OCC     482  22211  
        Sus. + E2{1}                    4      39      18      20 1.33 1.11            23a  OCC     481  22211  
        Sus. + E3{1}                    1      38      47       7 1.33 1.11            23a  OCC     548  22211  
        Sus. + E4{1}                    7      35      66      11 1.33 1.11            23a  OCC     680  22211  
        Sus. + E5{1}                   15      27      35      14 1.33 1.11            23a  OCC     445  22211  
        Sus. + E6{1}                    9      47      19      18 1.33 1.11            23a  OCC     537  22211  
        Sus. + E7{1}                    4      31      48       8 1.33 1.11            23a  OCC     527  22211  
        Sus. + E8{1}                    2      42      67       9 1.33 1.11            23a  OCC     709  22211  
 
 AD09F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  12      22      18       0 1.00 1.00 1.00 1.00  23a SUST     214  16700  
        TR:Amb to T1{1}                89      46       6      55 1.00 1.00 1.00 1.00 (17) DISP     531  25050  
        Amb to T1{1}                   89      46       6      55 1.00 1.00 1.00 1.00 (17) DISP     531  25050  
        Sus. + E1{1}                   10      35      36      15 1.00 1.00            23a  OCC     405  22211  
        Sus. + E2{1}                    4      39      18      20 1.00 1.00            23a  OCC     400  22211  
        Sus. + E3{1}                    1      38      47       7 1.00 1.00            23a  OCC     458  22211  
        Sus. + E4{1}                    7      35      66      11 1.00 1.00            23a  OCC     584  22211  
        Sus. + E5{1}                   15      27      35      14 1.00 1.00            23a  OCC     379  22211  
        Sus. + E6{1}                    9      47      19      18 1.00 1.00            23a  OCC     436  22211  
        Sus. + E7{1}                    4      31      48       8 1.00 1.00            23a  OCC     447  22211  
        Sus. + E8{1}                    2      42      67       9 1.00 1.00            23a  OCC     602  22211  
 
 AD10N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  17      22      18       0 1.00 1.00 1.00 1.00  23a SUST     214  16700  
        TR:Amb to T1{1}                89     106      12      55 1.00 1.00 1.00 1.00 (17) DISP     870  25050  
        Amb to T1{1}                   89     106      12      55 1.00 1.00 1.00 1.00 (17) DISP     870  25050  
        Sus. + E1{1}                    9      31      18      15 1.00 1.00            23a  OCC     337  22211  
        Sus. + E2{1}                    3      31      22      20 1.00 1.00            23a  OCC     370  22211  
        Sus. + E3{1}                    2      22      53       7 1.00 1.00            23a  OCC     471  22211  
        Sus. + E4{1}                    8      23      50      11 1.00 1.00            23a  OCC     462  22211  
        Sus. + E5{1}                   16      38      19      14 1.00 1.00            23a  OCC     372  22211  
        Sus. + E6{1}                   10      38      21      18 1.00 1.00            23a  OCC     394  22211  
        Sus. + E7{1}                    4      30      53       8 1.00 1.00            23a  OCC     485  22211  
        Sus. + E8{1}                    1      30      51       9 1.00 1.00            23a  OCC     470  22211  
 
 AD10N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  17      22      18       0 1.33 1.11 1.00 1.00  23a SUST     265  16700  
        TR:Amb to T1{1}                89     106      12      55 1.78 1.48 1.00 1.00 (17) DISP    1408  25050  
        Amb to T1{1}                   89     106      12      55 1.78 1.48 1.00 1.00 (17) DISP    1408  25050  
        Sus. + E1{1}                    9      31      18      15 1.33 1.11            23a  OCC     400  22211  
        Sus. + E2{1}                    3      31      22      20 1.33 1.11            23a  OCC     431  22211  
        Sus. + E3{1}                    2      22      53       7 1.33 1.11            23a  OCC     550  22211  
        Sus. + E4{1}                    8      23      50      11 1.33 1.11            23a  OCC     538  22211  
        Sus. + E5{1}                   16      38      19      14 1.33 1.11            23a  OCC     455  22211  
        Sus. + E6{1}                   10      38      21      18 1.33 1.11            23a  OCC     473  22211  
        Sus. + E7{1}                    4      30      53       8 1.33 1.11            23a  OCC     567  22211  
        Sus. + E8{1}                    1      30      51       9 1.33 1.11            23a  OCC     551  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD10F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      14       0      18 1.33 1.11 1.00 1.00  23a SUST     185  16700  
        TR:Amb to T1{1}               115     115      68      25 1.78 1.48 1.00 1.00 (17) DISP    1651  25050  
        Amb to T1{1}                  115     115      68      25 1.78 1.48 1.00 1.00 (17) DISP    1651  25050  
        Sus. + E1{1}                   41      34       2      31 1.33 1.11            23a  OCC     421  22211  
        Sus. + E2{1}                   18      15      23      25 1.33 1.11            23a  OCC     383  22211  
        Sus. + E3{1}                   32      27      12      57 1.33 1.11            23a  OCC     518  22211  
        Sus. + E4{1}                   25      19      21      39 1.33 1.11            23a  OCC     429  22211  
        Sus. + E5{1}                   42      39       1      32 1.33 1.11            23a  OCC     470  22211  
        Sus. + E6{1}                   17      20      22      24 1.33 1.11            23a  OCC     382  22211  
        Sus. + E7{1}                   33      32      13      58 1.33 1.11            23a  OCC     546  22211  
        Sus. + E8{1}                   24      14      20      40 1.33 1.11            23a  OCC     420  22211  
 
 AD10F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      14       0      18 1.00 1.00 1.00 1.00  23a SUST     163  16700  
        TR:Amb to T1{1}               115     115      68      25 1.00 1.00 1.00 1.00 (17) DISP    1000  25050  
        Amb to T1{1}                  115     115      68      25 1.00 1.00 1.00 1.00 (17) DISP    1000  25050  
        Sus. + E1{1}                   41      34       2      31 1.00 1.00            23a  OCC     355  22211  
        Sus. + E2{1}                   18      15      23      25 1.00 1.00            23a  OCC     343  22211  
        Sus. + E3{1}                   32      27      12      57 1.00 1.00            23a  OCC     481  22211  
        Sus. + E4{1}                   25      19      21      39 1.00 1.00            23a  OCC     391  22211  
        Sus. + E5{1}                   42      39       1      32 1.00 1.00            23a  OCC     391  22211  
        Sus. + E6{1}                   17      20      22      24 1.00 1.00            23a  OCC     339  22211  
        Sus. + E7{1}                   33      32      13      58 1.00 1.00            23a  OCC     500  22211  
        Sus. + E8{1}                   24      14      20      40 1.00 1.00            23a  OCC     386  22211  
 
 AD11 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      39       1      18 1.00 1.00 1.00 1.00  23a SUST     311  16700  
        TR:Amb to T1{1}               115      30     126      25 1.00 1.00 1.00 1.00 (17) DISP     971  25050  
        Amb to T1{1}                  115      30     126      25 1.00 1.00 1.00 1.00 (17) DISP     971  25050  
        Sus. + E1{1}                   45      47      50      31 1.00 1.00            23a  OCC     705  22211  
        Sus. + E2{1}                   21      41      41      25 1.00 1.00            23a  OCC     619  22211  
        Sus. + E3{1}                   35      58      37      57 1.00 1.00            23a  OCC     734  22211  
        Sus. + E4{1}                   28      49      66      39 1.00 1.00            23a  OCC     827  22211  
        Sus. + E5{1}                   45      42      51      32 1.00 1.00            23a  OCC     713  22211  
        Sus. + E6{1}                   20      52      40      24 1.00 1.00            23a  OCC     624  22211  
        Sus. + E7{1}                   36      47      37      58 1.00 1.00            23a  OCC     718  22211  
        Sus. + E8{1}                   27      40      65      40 1.00 1.00            23a  OCC     815  22211  
 
 AD11 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      39       1      18 1.00 1.00 1.00 1.00  23a SUST     311  16700  
        TR:Amb to T1{1}               104      30     126      25 1.00 1.00 1.00 1.00 (17) DISP     966  25050  
        Amb to T1{1}                  104      30     126      25 1.00 1.00 1.00 1.00 (17) DISP     966  25050  
        Sus. + E1{1}                   34      47      50      31 1.00 1.00            23a  OCC     700  22211  
        Sus. + E2{1}                   32      41      41      25 1.00 1.00            23a  OCC     624  22211  
        Sus. + E3{1}                   25      58      37      57 1.00 1.00            23a  OCC     731  22211  
        Sus. + E4{1}                   38      49      66      39 1.00 1.00            23a  OCC     832  22211  
        Sus. + E5{1}                   35      42      51      32 1.00 1.00            23a  OCC     708  22211  
        Sus. + E6{1}                   31      52      40      24 1.00 1.00            23a  OCC     629  22211  
        Sus. + E7{1}                   25      47      37      58 1.00 1.00            23a  OCC     714  22211  
        Sus. + E8{1}                   38      40      65      40 1.00 1.00            23a  OCC     820  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD12N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      16       1      18 1.00 1.00 1.00 1.00  23a SUST     173  16700  
        TR:Amb to T1{1}               104      34     171      25 1.00 1.00 1.00 1.00 (17) DISP    1272  25050  
        Amb to T1{1}                  104      34     171      25 1.00 1.00 1.00 1.00 (17) DISP    1272  25050  
        Sus. + E1{1}                   36      18      88      31 1.00 1.00            23a  OCC     828  22211  
        Sus. + E2{1}                   34      19      46      25 1.00 1.00            23a  OCC     521  22211  
        Sus. + E3{1}                   27      22      46      57 1.00 1.00            23a  OCC     616  22211  
        Sus. + E4{1}                   40      18      83      39 1.00 1.00            23a  OCC     802  22211  
        Sus. + E5{1}                   36      19      90      32 1.00 1.00            23a  OCC     840  22211  
        Sus. + E6{1}                   33      23      46      24 1.00 1.00            23a  OCC     518  22211  
        Sus. + E7{1}                   27      17      46      58 1.00 1.00            23a  OCC     619  22211  
        Sus. + E8{1}                   40      19      81      40 1.00 1.00            23a  OCC     795  22211  
 
 AD12N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       1      16      18 1.33 1.11 1.00 1.00  23a SUST     182  16700  
        TR:Amb to T1{1}               104     171      34      25 1.78 1.48 1.00 1.00 (17) DISP    2196  25050  
        Amb to T1{1}                  104     171      34      25 1.78 1.48 1.00 1.00 (17) DISP    2196  25050  
        Sus. + E1{1}                   36      88      18      31 1.33 1.11            23a  OCC    1046  22211  
        Sus. + E2{1}                   34      46      19      25 1.33 1.11            23a  OCC     639  22211  
        Sus. + E3{1}                   27      46      22      57 1.33 1.11            23a  OCC     712  22211  
        Sus. + E4{1}                   40      83      18      39 1.33 1.11            23a  OCC    1003  22211  
        Sus. + E5{1}                   36      90      19      32 1.33 1.11            23a  OCC    1061  22211  
        Sus. + E6{1}                   33      46      23      24 1.33 1.11            23a  OCC     633  22211  
        Sus. + E7{1}                   27      46      17      58 1.33 1.11            23a  OCC     716  22211  
        Sus. + E8{1}                   40      81      19      40 1.33 1.11            23a  OCC     992  22211  
 
 AD12F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       1      23      10 1.33 1.11 1.00 1.00  23a SUST     197  16700  
        TR:Amb to T1{1}                44     148      24      36 1.78 1.48 1.00 1.00 (17) DISP    1888  25050  
        Amb to T1{1}                   44     148      24      36 1.78 1.48 1.00 1.00 (17) DISP    1888  25050  
        Sus. + E1{1}                   35      88      34      11 1.33 1.11            23a  OCC    1059  22211  
        Sus. + E2{1}                    7      36      30      13 1.33 1.11            23a  OCC     542  22211  
        Sus. + E3{1}                   11      39      58      11 1.33 1.11            23a  OCC     666  22211  
        Sus. + E4{1}                   14      73      41      12 1.33 1.11            23a  OCC     912  22211  
        Sus. + E5{1}                   36      89      36      14 1.33 1.11            23a  OCC    1074  22211  
        Sus. + E6{1}                    7      35      27      16 1.33 1.11            23a  OCC     536  22211  
        Sus. + E7{1}                   11      39      60      12 1.33 1.11            23a  OCC     679  22211  
        Sus. + E8{1}                   14      72      43      15 1.33 1.11            23a  OCC     906  22211  
 
 AD12F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      23       1      10 1.00 1.00 1.00 1.00  23a SUST     181  16700  
        TR:Amb to T1{1}                44      24     148      36 1.00 1.00 1.00 1.00 (17) DISP    1094  25050  
        Amb to T1{1}                   44      24     148      36 1.00 1.00 1.00 1.00 (17) DISP    1094  25050  
        Sus. + E1{1}                   35      34      88      11 1.00 1.00            23a  OCC     833  22211  
        Sus. + E2{1}                    7      30      36      13 1.00 1.00            23a  OCC     442  22211  
        Sus. + E3{1}                   11      58      39      11 1.00 1.00            23a  OCC     561  22211  
        Sus. + E4{1}                   14      41      73      12 1.00 1.00            23a  OCC     724  22211  
        Sus. + E5{1}                   36      36      89      14 1.00 1.00            23a  OCC     845  22211  
        Sus. + E6{1}                    7      27      35      16 1.00 1.00            23a  OCC     438  22211  
        Sus. + E7{1}                   11      60      39      12 1.00 1.00            23a  OCC     573  22211  
        Sus. + E8{1}                   14      43      72      15 1.00 1.00            23a  OCC     721  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD13N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       1       1      10 1.00 1.00 1.00 1.00  23a SUST      75  16700  
        TR:Amb to T1{1}                44      11     188      36 1.00 1.00 1.00 1.00 (17) DISP    1354  25050  
        Amb to T1{1}                   44      11     188      36 1.00 1.00 1.00 1.00 (17) DISP    1354  25050  
        Sus. + E1{1}                   29       2      44      11 1.00 1.00            23a  OCC     397  22211  
        Sus. + E2{1}                   13       1      89      13 1.00 1.00            23a  OCC     716  22211  
        Sus. + E3{1}                   17       4      63      11 1.00 1.00            23a  OCC     529  22211  
        Sus. + E4{1}                    8       3      74      12 1.00 1.00            23a  OCC     605  22211  
        Sus. + E5{1}                   29       3      44      14 1.00 1.00            23a  OCC     403  22211  
        Sus. + E6{1}                   13       2      87      16 1.00 1.00            23a  OCC     709  22211  
        Sus. + E7{1}                   17       4      64      12 1.00 1.00            23a  OCC     541  22211  
        Sus. + E8{1}                    8       3      73      15 1.00 1.00            23a  OCC     599  22211  
 
 AD13N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       1       1      10 1.33 1.11 1.00 1.00  23a SUST      76  16700  
        TR:Amb to T1{1}                44     188      11      36 1.78 1.48 1.00 1.00 (17) DISP    2362  25050  
        Amb to T1{1}                   44     188      11      36 1.78 1.48 1.00 1.00 (17) DISP    2362  25050  
        Sus. + E1{1}                   29      44       2      11 1.33 1.11            23a  OCC     500  22211  
        Sus. + E2{1}                   13      89       1      13 1.33 1.11            23a  OCC     927  22211  
        Sus. + E3{1}                   17      63       4      11 1.33 1.11            23a  OCC     678  22211  
        Sus. + E4{1}                    8      74       3      12 1.33 1.11            23a  OCC     780  22211  
        Sus. + E5{1}                   29      44       3      14 1.33 1.11            23a  OCC     508  22211  
        Sus. + E6{1}                   13      87       2      16 1.33 1.11            23a  OCC     917  22211  
        Sus. + E7{1}                   17      64       4      12 1.33 1.11            23a  OCC     693  22211  
        Sus. + E8{1}                    8      73       3      15 1.33 1.11            23a  OCC     772  22211  
 
 AD13F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       1      21       9 1.33 1.11 1.00 1.00  23a SUST     182  16700  
        TR:Amb to T1{1}               104     211      37      10 1.78 1.48 1.00 1.00 (17) DISP    2679  25050  
        Amb to T1{1}                  104     211      37      10 1.78 1.48 1.00 1.00 (17) DISP    2679  25050  
        Sus. + E1{1}                   44      49      22      10 1.33 1.11            23a  OCC     668  22211  
        Sus. + E2{1}                   42      99      22      11 1.33 1.11            23a  OCC    1145  22211  
        Sus. + E3{1}                   35      69      23       9 1.33 1.11            23a  OCC     852  22211  
        Sus. + E4{1}                   49      89      23      10 1.33 1.11            23a  OCC    1055  22211  
        Sus. + E5{1}                   45      50      27      10 1.33 1.11            23a  OCC     679  22211  
        Sus. + E6{1}                   42      98      27       9 1.33 1.11            23a  OCC    1133  22211  
        Sus. + E7{1}                   36      71      28      11 1.33 1.11            23a  OCC     871  22211  
        Sus. + E8{1}                   48      88      29      10 1.33 1.11            23a  OCC    1046  22211  
 
 AD13F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      21       1       9 1.00 1.00 1.00 1.00  23a SUST     166  16700  
        TR:Amb to T1{1}               104      37     211      10 1.00 1.00 1.00 1.00 (17) DISP    1536  25050  
        Amb to T1{1}                  104      37     211      10 1.00 1.00 1.00 1.00 (17) DISP    1536  25050  
        Sus. + E1{1}                   44      22      49      10 1.00 1.00            23a  OCC     536  22211  
        Sus. + E2{1}                   42      22      99      11 1.00 1.00            23a  OCC     894  22211  
        Sus. + E3{1}                   35      23      69       9 1.00 1.00            23a  OCC     673  22211  
        Sus. + E4{1}                   49      23      89      10 1.00 1.00            23a  OCC     827  22211  
        Sus. + E5{1}                   45      27      50      10 1.00 1.00            23a  OCC     545  22211  
        Sus. + E6{1}                   42      27      98       9 1.00 1.00            23a  OCC     885  22211  
        Sus. + E7{1}                   36      28      71      11 1.00 1.00            23a  OCC     688  22211  
        Sus. + E8{1}                   48      29      88      10 1.00 1.00            23a  OCC     821  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD29 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      42       1       9 1.00 1.00 1.00 1.00  23a SUST     314  16700  
        TR:Amb to T1{1}               104      40     183      10 1.00 1.00 1.00 1.00 (17) DISP    1351  25050  
        Amb to T1{1}                  104      40     183      10 1.00 1.00 1.00 1.00 (17) DISP    1351  25050  
        Sus. + E1{1}                   46      43      32      10 1.00 1.00            23a  OCC     561  22211  
        Sus. + E2{1}                   43      45      89      11 1.00 1.00            23a  OCC     975  22211  
        Sus. + E3{1}                   36      48      57       9 1.00 1.00            23a  OCC     739  22211  
        Sus. + E4{1}                   50      46      85      10 1.00 1.00            23a  OCC     949  22211  
        Sus. + E5{1}                   46      53      33      10 1.00 1.00            23a  OCC     579  22211  
        Sus. + E6{1}                   43      50      88       9 1.00 1.00            23a  OCC     966  22211  
        Sus. + E7{1}                   37      58      58      11 1.00 1.00            23a  OCC     763  22211  
        Sus. + E8{1}                   50      56      84      10 1.00 1.00            23a  OCC     949  22211  
 
 AD29 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      42       1       9 1.00 1.00 1.00 1.00  23a SUST     314  16700  
        TR:Amb to T1{1}               158      40     183      10 1.00 1.00 1.00 1.00 (17) DISP    1375  25050  
        Amb to T1{1}                  158      40     183      10 1.00 1.00 1.00 1.00 (17) DISP    1375  25050  
        Sus. + E1{1}                  100      43      32      10 1.00 1.00            23a  OCC     586  22211  
        Sus. + E2{1}                   11      45      89      11 1.00 1.00            23a  OCC     960  22211  
        Sus. + E3{1}                   91      48      57       9 1.00 1.00            23a  OCC     765  22211  
        Sus. + E4{1}                    4      46      85      10 1.00 1.00            23a  OCC     928  22211  
        Sus. + E5{1}                  101      53      33      10 1.00 1.00            23a  OCC     604  22211  
        Sus. + E6{1}                   11      50      88       9 1.00 1.00            23a  OCC     951  22211  
        Sus. + E7{1}                   91      58      58      11 1.00 1.00            23a  OCC     789  22211  
        Sus. + E8{1}                    5      56      84      10 1.00 1.00            23a  OCC     928  22211  
 
 AD30 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      19       2       9 1.00 1.00 1.00 1.00  23a SUST     156  16700  
        TR:Amb to T1{1}               158      12      44      10 1.00 1.00 1.00 1.00 (17) DISP     397  25050  
        Amb to T1{1}                  158      12      44      10 1.00 1.00 1.00 1.00 (17) DISP     397  25050  
        Sus. + E1{1}                  115      23       7      10 1.00 1.00            23a  OCC     252  22211  
        Sus. + E2{1}                    4      23      62      11 1.00 1.00            23a  OCC     589  22211  
        Sus. + E3{1}                  106      23      40       9 1.00 1.00            23a  OCC     479  22211  
        Sus. + E4{1}                   11      23      14      10 1.00 1.00            23a  OCC     248  22211  
        Sus. + E5{1}                  116      21       7      10 1.00 1.00            23a  OCC     247  22211  
        Sus. + E6{1}                    4      21      61       9 1.00 1.00            23a  OCC     586  22211  
        Sus. + E7{1}                  106      20      41      11 1.00 1.00            23a  OCC     483  22211  
        Sus. + E8{1}                   10      20      14      10 1.00 1.00            23a  OCC     245  22211  
 
 AD30 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      19       2       9 1.00 1.00 1.00 1.00  23a SUST     156  16700  
        TR:Amb to T1{1}               128      12      44      10 1.00 1.00 1.00 1.00 (17) DISP     384  25050  
        Amb to T1{1}                  128      12      44      10 1.00 1.00 1.00 1.00 (17) DISP     384  25050  
        Sus. + E1{1}                   85      23       7      10 1.00 1.00            23a  OCC     238  22211  
        Sus. + E2{1}                   34      23      62      11 1.00 1.00            23a  OCC     603  22211  
        Sus. + E3{1}                   76      23      40       9 1.00 1.00            23a  OCC     465  22211  
        Sus. + E4{1}                   41      23      14      10 1.00 1.00            23a  OCC     262  22211  
        Sus. + E5{1}                   86      21       7      10 1.00 1.00            23a  OCC     233  22211  
        Sus. + E6{1}                   33      21      61       9 1.00 1.00            23a  OCC     600  22211  
        Sus. + E7{1}                   76      20      41      11 1.00 1.00            23a  OCC     469  22211  
        Sus. + E8{1}                   40      20      14      10 1.00 1.00            23a  OCC     259  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD14N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       3       3       9 1.00 1.00 1.00 1.00  23a SUST      71  16700  
        TR:Amb to T1{1}               128       9     117      10 1.00 1.00 1.00 1.00 (17) DISP     877  25050  
        Amb to T1{1}                  128       9     117      10 1.00 1.00 1.00 1.00 (17) DISP     877  25050  
        Sus. + E1{1}                   87       4      52      10 1.00 1.00            23a  OCC     470  22211  
        Sus. + E2{1}                   36       4      65      11 1.00 1.00            23a  OCC     540  22211  
        Sus. + E3{1}                   77       4      68       9 1.00 1.00            23a  OCC     577  22211  
        Sus. + E4{1}                   42       4      42      10 1.00 1.00            23a  OCC     376  22211  
        Sus. + E5{1}                   87       3      53      10 1.00 1.00            23a  OCC     474  22211  
        Sus. + E6{1}                   35       3      65       9 1.00 1.00            23a  OCC     536  22211  
        Sus. + E7{1}                   78       4      68      11 1.00 1.00            23a  OCC     584  22211  
        Sus. + E8{1}                   42       4      42      10 1.00 1.00            23a  OCC     375  22211  
 
 AD14N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       3       3       9 1.33 1.11 1.00 1.00  23a SUST      74  16700  
        TR:Amb to T1{1}               128     117       9      10 1.78 1.48 1.00 1.00 (17) DISP    1509  25050  
        Amb to T1{1}                  128     117       9      10 1.78 1.48 1.00 1.00 (17) DISP    1509  25050  
        Sus. + E1{1}                   87      52       4      10 1.33 1.11            23a  OCC     592  22211  
        Sus. + E2{1}                   36      65       4      11 1.33 1.11            23a  OCC     693  22211  
        Sus. + E3{1}                   77      68       4       9 1.33 1.11            23a  OCC     736  22211  
        Sus. + E4{1}                   42      42       4      10 1.33 1.11            23a  OCC     474  22211  
        Sus. + E5{1}                   87      53       3      10 1.33 1.11            23a  OCC     597  22211  
        Sus. + E6{1}                   35      65       3       9 1.33 1.11            23a  OCC     687  22211  
        Sus. + E7{1}                   78      68       4      11 1.33 1.11            23a  OCC     744  22211  
        Sus. + E8{1}                   42      42       4      10 1.33 1.11            23a  OCC     471  22211  
 
 AD14F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       3       5       6 1.33 1.11 1.00 1.00  23a SUST      64  16700  
        TR:Amb to T1{1}               151     126      12       1 1.78 1.48 1.00 1.00 (17) DISP    1628  25050  
        Amb to T1{1}                  151     126      12       1 1.78 1.48 1.00 1.00 (17) DISP    1628  25050  
        Sus. + E1{1}                   98      56       6       6 1.33 1.11            23a  OCC     628  22211  
        Sus. + E2{1}                   29      62       7       7 1.33 1.11            23a  OCC     653  22211  
        Sus. + E3{1}                   79      68       6       7 1.33 1.11            23a  OCC     730  22211  
        Sus. + E4{1}                   53      46       6       6 1.33 1.11            23a  OCC     505  22211  
        Sus. + E5{1}                   99      57       5       7 1.33 1.11            23a  OCC     633  22211  
        Sus. + E6{1}                   29      62       6       6 1.33 1.11            23a  OCC     648  22211  
        Sus. + E7{1}                   80      69       5       8 1.33 1.11            23a  OCC     738  22211  
        Sus. + E8{1}                   52      46       5       7 1.33 1.11            23a  OCC     502  22211  
 
 AD14F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       5       3       6 1.00 1.00 1.00 1.00  23a SUST      59  16700  
        TR:Amb to T1{1}               151      12     126       1 1.00 1.00 1.00 1.00 (17) DISP     947  25050  
        Amb to T1{1}                  151      12     126       1 1.00 1.00 1.00 1.00 (17) DISP     947  25050  
        Sus. + E1{1}                   98       6      56       6 1.00 1.00            23a  OCC     494  22211  
        Sus. + E2{1}                   29       7      62       7 1.00 1.00            23a  OCC     505  22211  
        Sus. + E3{1}                   79       6      68       7 1.00 1.00            23a  OCC     568  22211  
        Sus. + E4{1}                   53       6      46       6 1.00 1.00            23a  OCC     396  22211  
        Sus. + E5{1}                   99       5      57       7 1.00 1.00            23a  OCC     498  22211  
        Sus. + E6{1}                   29       6      62       6 1.00 1.00            23a  OCC     501  22211  
        Sus. + E7{1}                   80       5      69       8 1.00 1.00            23a  OCC     574  22211  
        Sus. + E8{1}                   52       5      46       7 1.00 1.00            23a  OCC     394  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD15N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      20       2       6 1.00 1.00 1.00 1.00  23a SUST     153  16700  
        TR:Amb to T1{1}               151       0      34       1 1.00 1.00 1.00 1.00 (17) DISP     306  25050  
        Amb to T1{1}                  151       0      34       1 1.00 1.00 1.00 1.00 (17) DISP     306  25050  
        Sus. + E1{1}                   98      22      39       6 1.00 1.00            23a  OCC     464  22211  
        Sus. + E2{1}                   38      23      11       7 1.00 1.00            23a  OCC     235  22211  
        Sus. + E3{1}                   88      22      33       7 1.00 1.00            23a  OCC     419  22211  
        Sus. + E4{1}                   53      22       8       6 1.00 1.00            23a  OCC     223  22211  
        Sus. + E5{1}                   99      23      39       7 1.00 1.00            23a  OCC     469  22211  
        Sus. + E6{1}                   37      22      11       6 1.00 1.00            23a  OCC     233  22211  
        Sus. + E7{1}                   88      23      33       8 1.00 1.00            23a  OCC     421  22211  
        Sus. + E8{1}                   52      23       8       7 1.00 1.00            23a  OCC     225  22211  
 
 AD15N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       2      20       6 1.33 1.11 1.00 1.00  23a SUST     170  16700  
        TR:Amb to T1{1}               151      34       0       1 1.78 1.48 1.00 1.00 (17) DISP     490  25050  
        Amb to T1{1}                  151      34       0       1 1.78 1.48 1.00 1.00 (17) DISP     490  25050  
        Sus. + E1{1}                   98      39      22       6 1.33 1.11            23a  OCC     568  22211  
        Sus. + E2{1}                   38      11      23       7 1.33 1.11            23a  OCC     271  22211  
        Sus. + E3{1}                   88      33      22       7 1.33 1.11            23a  OCC     510  22211  
        Sus. + E4{1}                   53       8      22       6 1.33 1.11            23a  OCC     253  22211  
        Sus. + E5{1}                   99      39      23       7 1.33 1.11            23a  OCC     574  22211  
        Sus. + E6{1}                   37      11      22       6 1.33 1.11            23a  OCC     270  22211  
        Sus. + E7{1}                   88      33      23       8 1.33 1.11            23a  OCC     512  22211  
        Sus. + E8{1}                   52       8      23       7 1.33 1.11            23a  OCC     255  22211  
 
 AD15F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2      25      13 1.33 1.11 1.00 1.00  23a SUST     220  16700  
        TR:Amb to T1{1}                86      10       0       1 1.78 1.48 1.00 1.00 (17) DISP     158  25050  
        Amb to T1{1}                   86      10       0       1 1.78 1.48 1.00 1.00 (17) DISP     158  25050  
        Sus. + E1{1}                   45      59      27      14 1.33 1.11            23a  OCC     784  22211  
        Sus. + E2{1}                   12      21      28      14 1.33 1.11            23a  OCC     405  22211  
        Sus. + E3{1}                   40      51      26      14 1.33 1.11            23a  OCC     712  22211  
        Sus. + E4{1}                   25       7      27      14 1.33 1.11            23a  OCC     279  22211  
        Sus. + E5{1}                   45      59      28      14 1.33 1.11            23a  OCC     792  22211  
        Sus. + E6{1}                   11      21      27      14 1.33 1.11            23a  OCC     403  22211  
        Sus. + E7{1}                   41      51      29      14 1.33 1.11            23a  OCC     715  22211  
        Sus. + E8{1}                   25       7      28      14 1.33 1.11            23a  OCC     283  22211  
 
 AD15F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      25       2      13 1.00 1.00 1.00 1.00  23a SUST     202  16700  
        TR:Amb to T1{1}                86       0      10       1 1.00 1.00 1.00 1.00 (17) DISP     106  25050  
        Amb to T1{1}                   86       0      10       1 1.00 1.00 1.00 1.00 (17) DISP     106  25050  
        Sus. + E1{1}                   45      27      59      14 1.00 1.00            23a  OCC     631  22211  
        Sus. + E2{1}                   12      28      21      14 1.00 1.00            23a  OCC     343  22211  
        Sus. + E3{1}                   40      26      51      14 1.00 1.00            23a  OCC     575  22211  
        Sus. + E4{1}                   25      27       7      14 1.00 1.00            23a  OCC     251  22211  
        Sus. + E5{1}                   45      28      59      14 1.00 1.00            23a  OCC     636  22211  
        Sus. + E6{1}                   11      27      21      14 1.00 1.00            23a  OCC     341  22211  
        Sus. + E7{1}                   41      29      51      14 1.00 1.00            23a  OCC     578  22211  
        Sus. + E8{1}                   25      28       7      14 1.00 1.00            23a  OCC     255  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD25 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      34       2      13 1.00 1.00 1.00 1.00  23a SUST     263  16700  
        TR:Amb to T1{1}                86       1      35       1 1.00 1.00 1.00 1.00 (17) DISP     279  25050  
        Amb to T1{1}                   86       1      35       1 1.00 1.00 1.00 1.00 (17) DISP     279  25050  
        Sus. + E1{1}                   45      37      91      14 1.00 1.00            23a  OCC     927  22211  
        Sus. + E2{1}                   12      38      35      14 1.00 1.00            23a  OCC     512  22211  
        Sus. + E3{1}                   41      36      80      14 1.00 1.00            23a  OCC     849  22211  
        Sus. + E4{1}                   25      37      24      14 1.00 1.00            23a  OCC     433  22211  
        Sus. + E5{1}                   45      39      92      14 1.00 1.00            23a  OCC     934  22211  
        Sus. + E6{1}                   12      38      35      14 1.00 1.00            23a  OCC     509  22211  
        Sus. + E7{1}                   41      40      81      14 1.00 1.00            23a  OCC     853  22211  
        Sus. + E8{1}                   24      39      23      14 1.00 1.00            23a  OCC     433  22211  
 
 AD25 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      34       2      13 1.00 1.00 1.00 1.00  23a SUST     263  16700  
        TR:Amb to T1{1}               198       1      35       1 1.00 1.00 1.00 1.00 (17) DISP     329  25050  
        Amb to T1{1}                  198       1      35       1 1.00 1.00 1.00 1.00 (17) DISP     329  25050  
        Sus. + E1{1}                  156      37      91      14 1.00 1.00            23a  OCC     979  22211  
        Sus. + E2{1}                  100      38      35      14 1.00 1.00            23a  OCC     553  22211  
        Sus. + E3{1}                  153      36      80      14 1.00 1.00            23a  OCC     902  22211  
        Sus. + E4{1}                   87      37      24      14 1.00 1.00            23a  OCC     463  22211  
        Sus. + E5{1}                  157      39      92      14 1.00 1.00            23a  OCC     986  22211  
        Sus. + E6{1}                  100      38      35      14 1.00 1.00            23a  OCC     551  22211  
        Sus. + E7{1}                  153      40      81      14 1.00 1.00            23a  OCC     906  22211  
        Sus. + E8{1}                   88      39      23      14 1.00 1.00            23a  OCC     463  22211  
 
 AD16   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     128       0      13 1.00 1.00 1.00 1.00  23a SUST     931  16700  
        TR:Amb to T1{1}               198       1      23       1 1.00 1.00 1.00 1.00 (17) DISP     252  25050  
        Amb to T1{1}                  198       1      23       1 1.00 1.00 1.00 1.00 (17) DISP     252  25050  
        Sus. + E1{1}                  149     143      20      14 1.00 1.00            23a  OCC    1182  22211  
        Sus. + E2{1}                   92     143       8      14 1.00 1.00            23a  OCC    1098  22211  
        Sus. + E3{1}                  161     144      40      14 1.00 1.00            23a  OCC    1315  22211  
        Sus. + E4{1}                   95     144       2      14 1.00 1.00            23a  OCC    1089  22211  
        Sus. + E5{1}                  149     143      20      14 1.00 1.00            23a  OCC    1178  22211  
        Sus. + E6{1}                   92     143       8      14 1.00 1.00            23a  OCC    1100  22211  
        Sus. + E7{1}                  161     143      40      14 1.00 1.00            23a  OCC    1312  22211  
        Sus. + E8{1}                   95     143       2      14 1.00 1.00            23a  OCC    1084  22211  
 
 AD17   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     111       1      13 1.00 1.00 1.00 1.00  23a SUST     810  16700  
        TR:Amb to T1{1}               198       0      35       1 1.00 1.00 1.00 1.00 (17) DISP     334  25050  
        Amb to T1{1}                  198       0      35       1 1.00 1.00 1.00 1.00 (17) DISP     334  25050  
        Sus. + E1{1}                  134     125      34      14 1.00 1.00            23a  OCC    1130  22211  
        Sus. + E2{1}                   77     124       8      14 1.00 1.00            23a  OCC     957  22211  
        Sus. + E3{1}                  175     125      56      14 1.00 1.00            23a  OCC    1301  22211  
        Sus. + E4{1}                  110     125       7      14 1.00 1.00            23a  OCC     968  22211  
        Sus. + E5{1}                  134     124      33      14 1.00 1.00            23a  OCC    1128  22211  
        Sus. + E6{1}                   78     125       8      14 1.00 1.00            23a  OCC     958  22211  
        Sus. + E7{1}                  175     124      56      14 1.00 1.00            23a  OCC    1300  22211  
        Sus. + E8{1}                  110     124       7      14 1.00 1.00            23a  OCC     967  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD18N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       5       2      13 1.00 1.00 1.00 1.00  23a SUST      99  16700  
        TR:Amb to T1{1}               198       0      59       1 1.00 1.00 1.00 1.00 (17) DISP     502  25050  
        Amb to T1{1}                  198       0      59       1 1.00 1.00 1.00 1.00 (17) DISP     502  25050  
        Sus. + E1{1}                  131       6      47      14 1.00 1.00            23a  OCC     488  22211  
        Sus. + E2{1}                   74       6      10      14 1.00 1.00            23a  OCC     192  22211  
        Sus. + E3{1}                  178       6      73      14 1.00 1.00            23a  OCC     698  22211  
        Sus. + E4{1}                  113       6      32      14 1.00 1.00            23a  OCC     370  22211  
        Sus. + E5{1}                  131       6      47      14 1.00 1.00            23a  OCC     489  22211  
        Sus. + E6{1}                   74       6      10      14 1.00 1.00            23a  OCC     193  22211  
        Sus. + E7{1}                  179       5      73      14 1.00 1.00            23a  OCC     699  22211  
        Sus. + E8{1}                  113       6      32      14 1.00 1.00            23a  OCC     372  22211  
 
 AD18N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2       5      13 1.33 1.11 1.00 1.00  23a SUST     101  16700  
        TR:Amb to T1{1}               198      59       0       1 1.78 1.48 1.00 1.00 (17) DISP     823  25050  
        Amb to T1{1}                  198      59       0       1 1.78 1.48 1.00 1.00 (17) DISP     823  25050  
        Sus. + E1{1}                  131      47       6      14 1.33 1.11            23a  OCC     600  22211  
        Sus. + E2{1}                   74      10       6      14 1.33 1.11            23a  OCC     213  22211  
        Sus. + E3{1}                  178      73       6      14 1.33 1.11            23a  OCC     872  22211  
        Sus. + E4{1}                  113      32       6      14 1.33 1.11            23a  OCC     444  22211  
        Sus. + E5{1}                  131      47       6      14 1.33 1.11            23a  OCC     601  22211  
        Sus. + E6{1}                   74      10       6      14 1.33 1.11            23a  OCC     215  22211  
        Sus. + E7{1}                  179      73       5      14 1.33 1.11            23a  OCC     873  22211  
        Sus. + E8{1}                  113      32       6      14 1.33 1.11            23a  OCC     447  22211  
 
 AD18F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2      16      21 1.33 1.11 1.00 1.00  23a SUST     204  16700  
        TR:Amb to T1{1}               151      42       1       1 1.78 1.48 1.00 1.00 (17) DISP     582  25050  
        Amb to T1{1}                  151      42       1       1 1.78 1.48 1.00 1.00 (17) DISP     582  25050  
        Sus. + E1{1}                   96      35      18      24 1.33 1.11            23a  OCC     564  22211  
        Sus. + E2{1}                   60       5      19      24 1.33 1.11            23a  OCC     267  22211  
        Sus. + E3{1}                  132      56      18      24 1.33 1.11            23a  OCC     786  22211  
        Sus. + E4{1}                   92      24      18      24 1.33 1.11            23a  OCC     462  22211  
        Sus. + E5{1}                   96      35      18      24 1.33 1.11            23a  OCC     565  22211  
        Sus. + E6{1}                   61       5      18      24 1.33 1.11            23a  OCC     268  22211  
        Sus. + E7{1}                  132      56      18      24 1.33 1.11            23a  OCC     787  22211  
        Sus. + E8{1}                   93      24      18      24 1.33 1.11            23a  OCC     464  22211  
 
 AD18F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      16       2      21 1.00 1.00 1.00 1.00  23a SUST     196  16700  
        TR:Amb to T1{1}               151       1      42       1 1.00 1.00 1.00 1.00 (17) DISP     357  25050  
        Amb to T1{1}                  151       1      42       1 1.00 1.00 1.00 1.00 (17) DISP     357  25050  
        Sus. + E1{1}                   96      18      35      24 1.00 1.00            23a  OCC     477  22211  
        Sus. + E2{1}                   60      19       5      24 1.00 1.00            23a  OCC     252  22211  
        Sus. + E3{1}                  132      18      56      24 1.00 1.00            23a  OCC     648  22211  
        Sus. + E4{1}                   92      18      24      24 1.00 1.00            23a  OCC     400  22211  
        Sus. + E5{1}                   96      18      35      24 1.00 1.00            23a  OCC     478  22211  
        Sus. + E6{1}                   61      18       5      24 1.00 1.00            23a  OCC     253  22211  
        Sus. + E7{1}                  132      18      56      24 1.00 1.00            23a  OCC     649  22211  
        Sus. + E8{1}                   93      18      24      24 1.00 1.00            23a  OCC     402  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD24 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      45       2      21 1.00 1.00 1.00 1.00  23a SUST     364  16700  
        TR:Amb to T1{1}               151       1       2       1 1.00 1.00 1.00 1.00 (17) DISP      86  25050  
        Amb to T1{1}                  151       1       2       1 1.00 1.00 1.00 1.00 (17) DISP      86  25050  
        Sus. + E1{1}                   95      51       5      24 1.00 1.00            23a  OCC     454  22211  
        Sus. + E2{1}                   60      51      14      24 1.00 1.00            23a  OCC     488  22211  
        Sus. + E3{1}                  132      51      15      24 1.00 1.00            23a  OCC     527  22211  
        Sus. + E4{1}                   93      51       3      24 1.00 1.00            23a  OCC     450  22211  
        Sus. + E5{1}                   95      51       5      24 1.00 1.00            23a  OCC     454  22211  
        Sus. + E6{1}                   61      51      14      24 1.00 1.00            23a  OCC     487  22211  
        Sus. + E7{1}                  132      51      15      24 1.00 1.00            23a  OCC     527  22211  
        Sus. + E8{1}                   94      51       3      24 1.00 1.00            23a  OCC     449  22211  
 
 AD24 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      45       2      21 1.00 1.00 1.00 1.00  23a SUST     364  16700  
        TR:Amb to T1{1}               147       1       2       1 1.00 1.00 1.00 1.00 (17) DISP      84  25050  
        Amb to T1{1}                  147       1       2       1 1.00 1.00 1.00 1.00 (17) DISP      84  25050  
        Sus. + E1{1}                   92      51       5      24 1.00 1.00            23a  OCC     453  22211  
        Sus. + E2{1}                   57      51      14      24 1.00 1.00            23a  OCC     487  22211  
        Sus. + E3{1}                  129      51      15      24 1.00 1.00            23a  OCC     525  22211  
        Sus. + E4{1}                   90      51       3      24 1.00 1.00            23a  OCC     449  22211  
        Sus. + E5{1}                   92      51       5      24 1.00 1.00            23a  OCC     453  22211  
        Sus. + E6{1}                   57      51      14      24 1.00 1.00            23a  OCC     486  22211  
        Sus. + E7{1}                  129      51      15      24 1.00 1.00            23a  OCC     525  22211  
        Sus. + E8{1}                   90      51       3      24 1.00 1.00            23a  OCC     447  22211  
 
 AD19N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      38       2      21 1.00 1.00 1.00 1.00  23a SUST     315  16700  
        TR:Amb to T1{1}               147       1      10       1 1.00 1.00 1.00 1.00 (17) DISP     138  25050  
        Amb to T1{1}                  147       1      10       1 1.00 1.00 1.00 1.00 (17) DISP     138  25050  
        Sus. + E1{1}                   91      42       7      24 1.00 1.00            23a  OCC     405  22211  
        Sus. + E2{1}                   57      42       3      24 1.00 1.00            23a  OCC     377  22211  
        Sus. + E3{1}                  129      42       9      24 1.00 1.00            23a  OCC     434  22211  
        Sus. + E4{1}                   91      42       8      24 1.00 1.00            23a  OCC     411  22211  
        Sus. + E5{1}                   91      42       7      24 1.00 1.00            23a  OCC     405  22211  
        Sus. + E6{1}                   57      42       3      24 1.00 1.00            23a  OCC     377  22211  
        Sus. + E7{1}                  129      42       9      24 1.00 1.00            23a  OCC     433  22211  
        Sus. + E8{1}                   91      42       8      24 1.00 1.00            23a  OCC     411  22211  
 
 AD19N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2      38      21 1.33 1.11 1.00 1.00  23a SUST     341  16700  
        TR:Amb to T1{1}               147      10       1       1 1.78 1.48 1.00 1.00 (17) DISP     194  25050  
        Amb to T1{1}                  147      10       1       1 1.78 1.48 1.00 1.00 (17) DISP     194  25050  
        Sus. + E1{1}                   91       7      42      24 1.33 1.11            23a  OCC     442  22211  
        Sus. + E2{1}                   57       3      42      24 1.33 1.11            23a  OCC     408  22211  
        Sus. + E3{1}                  129       9      42      24 1.33 1.11            23a  OCC     475  22211  
        Sus. + E4{1}                   91       8      42      24 1.33 1.11            23a  OCC     451  22211  
        Sus. + E5{1}                   91       7      42      24 1.33 1.11            23a  OCC     442  22211  
        Sus. + E6{1}                   57       3      42      24 1.33 1.11            23a  OCC     408  22211  
        Sus. + E7{1}                  129       9      42      24 1.33 1.11            23a  OCC     475  22211  
        Sus. + E8{1}                   91       8      42      24 1.33 1.11            23a  OCC     450  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD19F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       3      31      27 1.33 1.11 1.00 1.00  23a SUST     320  16700  
        TR:Amb to T1{1}                32      77       0       0 1.78 1.48 1.00 1.00 (17) DISP     971  25050  
        Amb to T1{1}                   32      77       0       0 1.78 1.48 1.00 1.00 (17) DISP     971  25050  
        Sus. + E1{1}                    9      29      35      31 1.33 1.11            23a  OCC     579  22211  
        Sus. + E2{1}                   56       3      35      31 1.33 1.11            23a  OCC     380  22211  
        Sus. + E3{1}                   27      54      35      31 1.33 1.11            23a  OCC     831  22211  
        Sus. + E4{1}                   29      21      35      31 1.33 1.11            23a  OCC     511  22211  
        Sus. + E5{1}                    9      29      35      31 1.33 1.11            23a  OCC     578  22211  
        Sus. + E6{1}                   56       3      35      31 1.33 1.11            23a  OCC     382  22211  
        Sus. + E7{1}                   27      54      35      30 1.33 1.11            23a  OCC     831  22211  
        Sus. + E8{1}                   29      21      35      31 1.33 1.11            23a  OCC     513  22211  
 
 AD19F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      31       3      27 1.00 1.00 1.00 1.00  23a SUST     301  16700  
        TR:Amb to T1{1}                32       0      77       0 1.00 1.00 1.00 1.00 (17) DISP     553  25050  
        Amb to T1{1}                   32       0      77       0 1.00 1.00 1.00 1.00 (17) DISP     553  25050  
        Sus. + E1{1}                    9      35      29      31 1.00 1.00            23a  OCC     497  22211  
        Sus. + E2{1}                   56      35       3      30 1.00 1.00            23a  OCC     358  22211  
        Sus. + E3{1}                   27      35      54      31 1.00 1.00            23a  OCC     688  22211  
        Sus. + E4{1}                   29      35      21      31 1.00 1.00            23a  OCC     449  22211  
        Sus. + E5{1}                    9      35      29      30 1.00 1.00            23a  OCC     496  22211  
        Sus. + E6{1}                   56      35       3      31 1.00 1.00            23a  OCC     359  22211  
        Sus. + E7{1}                   27      35      54      30 1.00 1.00            23a  OCC     688  22211  
        Sus. + E8{1}                   28      35      21      30 1.00 1.00            23a  OCC     450  22211  
 
 AD20   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      32       3      27 1.00 1.00 1.00 1.00  23a SUST     301  16700  
        TR:Amb to T1{1}                33       0      78       0 1.00 1.00 1.00 1.00 (17) DISP     556  25050  
        Amb to T1{1}                   33       0      78       0 1.00 1.00 1.00 1.00 (17) DISP     556  25050  
        Sus. + E1{1}                    8      35      29      30 1.00 1.00            23a  OCC     498  22211  
        Sus. + E2{1}                   55      35       3      30 1.00 1.00            23a  OCC     358  22211  
        Sus. + E3{1}                   28      36      54      30 1.00 1.00            23a  OCC     691  22211  
        Sus. + E4{1}                   28      35      21      30 1.00 1.00            23a  OCC     450  22211  
        Sus. + E5{1}                    8      35      29      30 1.00 1.00            23a  OCC     497  22211  
        Sus. + E6{1}                   55      35       3      30 1.00 1.00            23a  OCC     360  22211  
        Sus. + E7{1}                   28      35      54      30 1.00 1.00            23a  OCC     690  22211  
        Sus. + E8{1}                   27      35      21      30 1.00 1.00            23a  OCC     451  22211  
 
 AD21   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      38       3      27 1.00 1.00 1.00 1.00  23a SUST    1063  16700  
        TR:Amb to T1{1}                33       0     121       0 1.00 1.00 1.00 1.00 (17) DISP    2613  25050  
        Amb to T1{1}                   33       0     121       0 1.00 1.00 1.00 1.00 (17) DISP    2613  25050  
        Sus. + E1{1}                    8      43      55      30 1.00 1.00            23a  OCC    2259  22211  
        Sus. + E2{1}                   56      43      19      30 1.00 1.00            23a  OCC    1517  22211  
        Sus. + E3{1}                   29      43      92      30 1.00 1.00            23a  OCC    3115  22211  
        Sus. + E4{1}                   28      43      48      30 1.00 1.00            23a  OCC    2119  22211  
        Sus. + E5{1}                    8      43      55      30 1.00 1.00            23a  OCC    2259  22211  
        Sus. + E6{1}                   56      43      19      30 1.00 1.00            23a  OCC    1520  22211  
        Sus. + E7{1}                   29      43      92      30 1.00 1.00            23a  OCC    3116  22211  
        Sus. + E8{1}                   27      43      48      30 1.00 1.00            23a  OCC    2125  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD22   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      43       3      27 1.00 1.00 1.00 1.00  23a SUST    1147  16700  
        TR:Amb to T1{1}                33       1     151       0 1.00 1.00 1.00 1.00 (17) DISP    3253  25050  
        Amb to T1{1}                   33       1     151       0 1.00 1.00 1.00 1.00 (17) DISP    3253  25050  
        Sus. + E1{1}                    8      48      73      30 1.00 1.00            23a  OCC    2750  22211  
        Sus. + E2{1}                   56      48      31      30 1.00 1.00            23a  OCC    1857  22211  
        Sus. + E3{1}                   29      48     118      30 1.00 1.00            23a  OCC    3790  22211  
        Sus. + E4{1}                   28      48      67      30 1.00 1.00            23a  OCC    2627  22211  
        Sus. + E5{1}                    8      48      73      30 1.00 1.00            23a  OCC    2751  22211  
        Sus. + E6{1}                   56      48      31      30 1.00 1.00            23a  OCC    1861  22211  
        Sus. + E7{1}                   29      48     118      30 1.00 1.00            23a  OCC    3792  22211  
        Sus. + E8{1}                   27      48      67      30 1.00 1.00            23a  OCC    2636  22211  
 
 *** Segment AD end   ***
 
 *** Segment AE begin ***
 
 AD05   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 140     114     250      13 1.11 1.23 1.00 1.00  23a SUST    2468  16700  
        TR:Amb to T1{1}               353      11      53      29 1.48 1.64 1.64 1.00 (17) DISP     898  25050  
        Amb to T1{1}                  353      11      53      29 1.48 1.64 1.64 1.00 (17) DISP     898  25050  
        Sus. + E1{1}                  163     260     460      40 1.11 1.23            23a  OCC    4756  22211  
        Sus. + E2{1}                  137     288     381      25 1.11 1.23            23a  OCC    4349  22211  
        Sus. + E3{1}                   92     281     369      26 1.11 1.23            23a  OCC    4221  22211  
        Sus. + E4{1}                  119     266     449      39 1.11 1.23            23a  OCC    4674  22211  
        Sus. + E5{1}                  119     266     449      39 1.11 1.23            23a  OCC    4681  22211  
        Sus. + E6{1}                   93     281     370      26 1.11 1.23            23a  OCC    4227  22211  
        Sus. + E7{1}                  136     288     380      24 1.11 1.23            23a  OCC    4342  22211  
        Sus. + E8{1}                  162     260     460      40 1.11 1.23            23a  OCC    4750  22211  
 
 AE01N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58      34     182      13 1.00 1.00 1.00 1.00  23a SUST    1372  16700  
        TR:Amb to T1{1}               353      19     132      29 1.00 1.00 1.00 1.00 (17) DISP    1106  25050  
        Amb to T1{1}                  353      19     132      29 1.00 1.00 1.00 1.00 (17) DISP    1106  25050  
        Sus. + E1{1}                  173      73     339      40 1.00 1.00            23a  OCC    2636  22211  
        Sus. + E2{1}                  146      35     297      25 1.00 1.00            23a  OCC    2276  22211  
        Sus. + E3{1}                   83      37     283      26 1.00 1.00            23a  OCC    2148  22211  
        Sus. + E4{1}                  109      71     325      39 1.00 1.00            23a  OCC    2507  22211  
        Sus. + E5{1}                  110      71     325      39 1.00 1.00            23a  OCC    2506  22211  
        Sus. + E6{1}                   83      37     283      26 1.00 1.00            23a  OCC    2148  22211  
        Sus. + E7{1}                  146      35     297      24 1.00 1.00            23a  OCC    2276  22211  
        Sus. + E8{1}                  172      73     339      40 1.00 1.00            23a  OCC    2638  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE01N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     182      34      13 1.33 1.11 1.00 1.00  23a SUST    1808  16700  
        TR:Amb to T1{1}               353     132      19      29 1.78 1.48 1.00 1.00 (17) DISP    1814  25050  
        Amb to T1{1}                  353     132      19      29 1.78 1.48 1.00 1.00 (17) DISP    1814  25050  
        Sus. + E1{1}                  173     339      73      40 1.33 1.11            23a  OCC    3444  22211  
        Sus. + E2{1}                  146     297      35      25 1.33 1.11            23a  OCC    2988  22211  
        Sus. + E3{1}                   83     283      37      26 1.33 1.11            23a  OCC    2826  22211  
        Sus. + E4{1}                  109     325      71      39 1.33 1.11            23a  OCC    3281  22211  
        Sus. + E5{1}                  110     325      71      39 1.33 1.11            23a  OCC    3280  22211  
        Sus. + E6{1}                   83     283      37      26 1.33 1.11            23a  OCC    2826  22211  
        Sus. + E7{1}                  146     297      35      24 1.33 1.11            23a  OCC    2988  22211  
        Sus. + E8{1}                  172     339      73      40 1.33 1.11            23a  OCC    3446  22211  
 
 AE01F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     184      17      30 1.33 1.11 1.00 1.00  23a SUST    1816  16700  
        TR:Amb to T1{1}                11       4      28      21 1.78 1.48 1.00 1.00 (17) DISP     328  25050  
        Amb to T1{1}                   11       4      28      21 1.78 1.48 1.00 1.00 (17) DISP     328  25050  
        Sus. + E1{1}                   40     291      38      75 1.33 1.11            23a  OCC    2931  22211  
        Sus. + E2{1}                   24     253      23      37 1.33 1.11            23a  OCC    2500  22211  
        Sus. + E3{1}                   21     262      24      39 1.33 1.11            23a  OCC    2587  22211  
        Sus. + E4{1}                   37     300      36      74 1.33 1.11            23a  OCC    3009  22211  
        Sus. + E5{1}                   37     300      36      73 1.33 1.11            23a  OCC    3006  22211  
        Sus. + E6{1}                   21     262      25      39 1.33 1.11            23a  OCC    2585  22211  
        Sus. + E7{1}                   24     253      23      37 1.33 1.11            23a  OCC    2501  22211  
        Sus. + E8{1}                   40     291      38      75 1.33 1.11            23a  OCC    2935  22211  
 
 AE01F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     184      17      30 1.00 1.00 1.00 1.00  23a SUST    1379  16700  
        TR:Amb to T1{1}                11       4      28      21 1.00 1.00 1.00 1.00 (17) DISP     246  25050  
        Amb to T1{1}                   11       4      28      21 1.00 1.00 1.00 1.00 (17) DISP     246  25050  
        Sus. + E1{1}                   40     291      38      75 1.00 1.00            23a  OCC    2252  22211  
        Sus. + E2{1}                   24     253      23      37 1.00 1.00            23a  OCC    1896  22211  
        Sus. + E3{1}                   21     262      24      39 1.00 1.00            23a  OCC    1962  22211  
        Sus. + E4{1}                   37     300      36      74 1.00 1.00            23a  OCC    2306  22211  
        Sus. + E5{1}                   37     300      36      73 1.00 1.00            23a  OCC    2303  22211  
        Sus. + E6{1}                   21     262      25      39 1.00 1.00            23a  OCC    1961  22211  
        Sus. + E7{1}                   24     253      23      37 1.00 1.00            23a  OCC    1897  22211  
        Sus. + E8{1}                   40     291      38      75 1.00 1.00            23a  OCC    2254  22211  
 
 AE02   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     154      24      30 1.00 1.00 1.00 1.00  23a SUST    1172  16700  
        TR:Amb to T1{1}                11     217      25      21 1.00 1.00 1.00 1.00 (17) DISP    1533  25050  
        Amb to T1{1}                   11     217      25      21 1.00 1.00 1.00 1.00 (17) DISP    1533  25050  
        Sus. + E1{1}                   39     155      35      75 1.00 1.00            23a  OCC    1515  22211  
        Sus. + E2{1}                   23     177      26      37 1.00 1.00            23a  OCC    1358  22211  
        Sus. + E3{1}                   20     181      25      39 1.00 1.00            23a  OCC    1390  22211  
        Sus. + E4{1}                   36     203      33      74 1.00 1.00            23a  OCC    1665  22211  
        Sus. + E5{1}                   36     202      33      73 1.00 1.00            23a  OCC    1660  22211  
        Sus. + E6{1}                   20     181      24      39 1.00 1.00            23a  OCC    1387  22211  
        Sus. + E7{1}                   23     176      27      37 1.00 1.00            23a  OCC    1354  22211  
        Sus. + E8{1}                   39     155      35      75 1.00 1.00            23a  OCC    1517  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE12   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     197     166      30 1.00 1.00 1.00 1.00  23a SUST    1903  16700  
        TR:Amb to T1{1}                11      40      28      21 1.00 1.00 1.00 1.00 (17) DISP     372  25050  
        Amb to T1{1}                   11      40      28      21 1.00 1.00 1.00 1.00 (17) DISP     372  25050  
        Sus. + E1{1}                   13     284     179      75 1.00 1.00            23a  OCC    2624  22211  
        Sus. + E2{1}                    3     222     176      37 1.00 1.00            23a  OCC    2107  22211  
        Sus. + E3{1}                    6     229     166      39 1.00 1.00            23a  OCC    2147  22211  
        Sus. + E4{1}                   10     291     189      74 1.00 1.00            23a  OCC    2675  22211  
        Sus. + E5{1}                   10     290     189      73 1.00 1.00            23a  OCC    2672  22211  
        Sus. + E6{1}                    6     229     166      39 1.00 1.00            23a  OCC    2146  22211  
        Sus. + E7{1}                    3     222     176      37 1.00 1.00            23a  OCC    2109  22211  
        Sus. + E8{1}                   13     284     179      75 1.00 1.00            23a  OCC    2627  22211  
 
 AE03N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     173     173      30 1.00 1.00 1.00 1.00  23a SUST    1811  16700  
        TR:Amb to T1{1}                11      47      30      21 1.00 1.00 1.00 1.00 (17) DISP     420  25050  
        Amb to T1{1}                   11      47      30      21 1.00 1.00 1.00 1.00 (17) DISP     420  25050  
        Sus. + E1{1}                   12     240     179      75 1.00 1.00            23a  OCC    2401  22211  
        Sus. + E2{1}                    4     231     174      37 1.00 1.00            23a  OCC    2232  22211  
        Sus. + E3{1}                    8     235     181      39 1.00 1.00            23a  OCC    2266  22211  
        Sus. + E4{1}                    8     244     189      74 1.00 1.00            23a  OCC    2425  22211  
        Sus. + E5{1}                    9     243     189      73 1.00 1.00            23a  OCC    2422  22211  
        Sus. + E6{1}                    8     234     181      39 1.00 1.00            23a  OCC    2262  22211  
        Sus. + E7{1}                    4     231     174      37 1.00 1.00            23a  OCC    2235  22211  
        Sus. + E8{1}                   12     241     179      75 1.00 1.00            23a  OCC    2404  22211  
 
 AE03N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     173     173      30 1.33 1.11 1.00 1.00  23a SUST    2209  16700  
        TR:Amb to T1{1}                11      30      47      21 1.78 1.48 1.00 1.00 (17) DISP     634  25050  
        Amb to T1{1}                   11      30      47      21 1.78 1.48 1.00 1.00 (17) DISP     634  25050  
        Sus. + E1{1}                   12     179     240      75 1.33 1.11            23a  OCC    2845  22211  
        Sus. + E2{1}                    4     174     231      37 1.33 1.11            23a  OCC    2676  22211  
        Sus. + E3{1}                    8     181     235      39 1.33 1.11            23a  OCC    2715  22211  
        Sus. + E4{1}                    8     189     244      74 1.33 1.11            23a  OCC    2879  22211  
        Sus. + E5{1}                    9     189     243      73 1.33 1.11            23a  OCC    2875  22211  
        Sus. + E6{1}                    8     181     234      39 1.33 1.11            23a  OCC    2711  22211  
        Sus. + E7{1}                    4     174     231      37 1.33 1.11            23a  OCC    2680  22211  
        Sus. + E8{1}                   12     179     241      75 1.33 1.11            23a  OCC    2849  22211  
 
 AE03F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  11     155      41     162 1.33 1.11 1.00 1.00  23a SUST    1931  16700  
        TR:Amb to T1{1}                 4      28      16      51 1.78 1.48 1.00 1.00 (17) DISP     524  25050  
        Amb to T1{1}                    4      28      16      51 1.78 1.48 1.00 1.00 (17) DISP     524  25050  
        Sus. + E1{1}                   14     160      99     216 1.33 1.11            23a  OCC    2546  22211  
        Sus. + E2{1}                   15     157      67     238 1.33 1.11            23a  OCC    2527  22211  
        Sus. + E3{1}                   16     166      68     240 1.33 1.11            23a  OCC    2552  22211  
        Sus. + E4{1}                   13     169      99     218 1.33 1.11            23a  OCC    2568  22211  
        Sus. + E5{1}                   13     169      98     218 1.33 1.11            23a  OCC    2564  22211  
        Sus. + E6{1}                   15     166      68     240 1.33 1.11            23a  OCC    2548  22211  
        Sus. + E7{1}                   15     157      67     239 1.33 1.11            23a  OCC    2530  22211  
        Sus. + E8{1}                   14     160      99     216 1.33 1.11            23a  OCC    2549  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE03F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  11      41     155     162 1.00 1.00 1.00 1.00  23a SUST    1651  16700  
        TR:Amb to T1{1}                 4      16      28      51 1.00 1.00 1.00 1.00 (17) DISP     423  25050  
        Amb to T1{1}                    4      16      28      51 1.00 1.00 1.00 1.00 (17) DISP     423  25050  
        Sus. + E1{1}                   14      99     160     216 1.00 1.00            23a  OCC    2231  22211  
        Sus. + E2{1}                   15      67     157     238 1.00 1.00            23a  OCC    2239  22211  
        Sus. + E3{1}                   16      68     166     240 1.00 1.00            23a  OCC    2261  22211  
        Sus. + E4{1}                   13      99     169     218 1.00 1.00            23a  OCC    2248  22211  
        Sus. + E5{1}                   13      98     169     218 1.00 1.00            23a  OCC    2245  22211  
        Sus. + E6{1}                   15      68     166     240 1.00 1.00            23a  OCC    2257  22211  
        Sus. + E7{1}                   15      67     157     239 1.00 1.00            23a  OCC    2243  22211  
        Sus. + E8{1}                   14      99     160     216 1.00 1.00            23a  OCC    2234  22211  
 
 AE04N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  11      76      12     162 1.00 1.00 1.00 1.00  23a SUST    1297  16700  
        TR:Amb to T1{1}                 4      12       1      51 1.00 1.00 1.00 1.00 (17) DISP     369  25050  
        Amb to T1{1}                    4      12       1      51 1.00 1.00 1.00 1.00 (17) DISP     369  25050  
        Sus. + E1{1}                   18     221      38     216 1.00 1.00            23a  OCC    2441  22211  
        Sus. + E2{1}                   20     224      30     238 1.00 1.00            23a  OCC    2517  22211  
        Sus. + E3{1}                   20     225      29     240 1.00 1.00            23a  OCC    2532  22211  
        Sus. + E4{1}                   18     220      38     218 1.00 1.00            23a  OCC    2440  22211  
        Sus. + E5{1}                   18     220      38     218 1.00 1.00            23a  OCC    2440  22211  
        Sus. + E6{1}                   20     225      29     240 1.00 1.00            23a  OCC    2528  22211  
        Sus. + E7{1}                   20     224      30     239 1.00 1.00            23a  OCC    2521  22211  
        Sus. + E8{1}                   18     221      38     216 1.00 1.00            23a  OCC    2441  22211  
 
 AE04N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  11      76      12     162 1.33 1.11 1.00 1.00  23a SUST    1385  16700  
        TR:Amb to T1{1}                 4      12       1      51 1.78 1.48 1.00 1.00 (17) DISP     391  25050  
        Amb to T1{1}                    4      12       1      51 1.78 1.48 1.00 1.00 (17) DISP     391  25050  
        Sus. + E1{1}                   18     221      38     216 1.33 1.11            23a  OCC    2861  22211  
        Sus. + E2{1}                   20     224      30     238 1.33 1.11            23a  OCC    2931  22211  
        Sus. + E3{1}                   20     225      29     240 1.33 1.11            23a  OCC    2948  22211  
        Sus. + E4{1}                   18     220      38     218 1.33 1.11            23a  OCC    2857  22211  
        Sus. + E5{1}                   18     220      38     218 1.33 1.11            23a  OCC    2858  22211  
        Sus. + E6{1}                   20     225      29     240 1.33 1.11            23a  OCC    2943  22211  
        Sus. + E7{1}                   20     224      30     239 1.33 1.11            23a  OCC    2936  22211  
        Sus. + E8{1}                   18     221      38     216 1.33 1.11            23a  OCC    2860  22211  
 
 AE04F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   6      71     183      10 1.33 1.11 1.00 1.00  23a SUST    1628  16700  
        TR:Amb to T1{1}                11      15      48       3 1.78 1.48 1.00 1.00 (17) DISP     530  25050  
        Amb to T1{1}                   11      15      48       3 1.78 1.48 1.00 1.00 (17) DISP     530  25050  
        Sus. + E1{1}                   37     223     239      37 1.33 1.11            23a  OCC    3190  22211  
        Sus. + E2{1}                   46     229     255      31 1.33 1.11            23a  OCC    3287  22211  
        Sus. + E3{1}                   52     232     257      32 1.33 1.11            23a  OCC    3316  22211  
        Sus. + E4{1}                   32     221     240      37 1.33 1.11            23a  OCC    3168  22211  
        Sus. + E5{1}                   32     221     240      37 1.33 1.11            23a  OCC    3169  22211  
        Sus. + E6{1}                   51     231     256      32 1.33 1.11            23a  OCC    3310  22211  
        Sus. + E7{1}                   47     230     256      31 1.33 1.11            23a  OCC    3293  22211  
        Sus. + E8{1}                   37     223     240      37 1.33 1.11            23a  OCC    3188  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE04F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   6      71     183      10 1.00 1.00 1.00 1.00  23a SUST    1426  16700  
        TR:Amb to T1{1}                11      15      48       3 1.00 1.00 1.00 1.00 (17) DISP     353  25050  
        Amb to T1{1}                   11      15      48       3 1.00 1.00 1.00 1.00 (17) DISP     353  25050  
        Sus. + E1{1}                   37     223     239      37 1.00 1.00            23a  OCC    2631  22211  
        Sus. + E2{1}                   46     229     255      31 1.00 1.00            23a  OCC    2714  22211  
        Sus. + E3{1}                   52     232     257      32 1.00 1.00            23a  OCC    2737  22211  
        Sus. + E4{1}                   32     221     240      37 1.00 1.00            23a  OCC    2615  22211  
        Sus. + E5{1}                   32     221     240      37 1.00 1.00            23a  OCC    2615  22211  
        Sus. + E6{1}                   51     231     256      32 1.00 1.00            23a  OCC    2732  22211  
        Sus. + E7{1}                   47     230     256      31 1.00 1.00            23a  OCC    2719  22211  
        Sus. + E8{1}                   37     223     240      37 1.00 1.00            23a  OCC    2630  22211  
 
 AE05   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  36      42     342      10 1.00 1.00 1.00 1.00  23a SUST    2511  16700  
        TR:Amb to T1{1}                11       4      18       3 1.00 1.00 1.00 1.00 (17) DISP     137  25050  
        Amb to T1{1}                   11       4      18       3 1.00 1.00 1.00 1.00 (17) DISP     137  25050  
        Sus. + E1{1}                   41     132     404      37 1.00 1.00            23a  OCC    3346  22211  
        Sus. + E2{1}                   43     135     376      31 1.00 1.00            23a  OCC    3261  22211  
        Sus. + E3{1}                   55     135     367      32 1.00 1.00            23a  OCC    3255  22211  
        Sus. + E4{1}                   29     131     395      37 1.00 1.00            23a  OCC    3302  22211  
        Sus. + E5{1}                   29     131     395      37 1.00 1.00            23a  OCC    3303  22211  
        Sus. + E6{1}                   55     135     367      32 1.00 1.00            23a  OCC    3252  22211  
        Sus. + E7{1}                   43     135     376      31 1.00 1.00            23a  OCC    3264  22211  
        Sus. + E8{1}                   41     132     404      37 1.00 1.00            23a  OCC    3345  22211  
 
 AE06   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 105      35     381      10 1.00 1.00 1.00 1.00  23a SUST    2815  16700  
        TR:Amb to T1{1}                11       2      11       3 1.00 1.00 1.00 1.00 (17) DISP      86  25050  
        Amb to T1{1}                   11       2      11       3 1.00 1.00 1.00 1.00 (17) DISP      86  25050  
        Sus. + E1{1}                   49     104     438      37 1.00 1.00            23a  OCC    3518  22211  
        Sus. + E2{1}                   35     106     399      31 1.00 1.00            23a  OCC    3384  22211  
        Sus. + E3{1}                   63     106     388      32 1.00 1.00            23a  OCC    3387  22211  
        Sus. + E4{1}                   21     104     427      37 1.00 1.00            23a  OCC    3457  22211  
        Sus. + E5{1}                   21     104     427      37 1.00 1.00            23a  OCC    3457  22211  
        Sus. + E6{1}                   63     106     388      32 1.00 1.00            23a  OCC    3385  22211  
        Sus. + E7{1}                   35     106     399      31 1.00 1.00            23a  OCC    3386  22211  
        Sus. + E8{1}                   49     104     438      37 1.00 1.00            23a  OCC    3517  22211  
 
 AE11 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 127      14     494      10 1.18 1.18 1.00 1.00  23a SUST    4273  16700  
        TR:Amb to T1{1}                11       6      10       3 1.57 1.57 1.57 1.00 (17) DISP     137  25050  
        Amb to T1{1}                   11       6      10       3 1.57 1.57 1.57 1.00 (17) DISP     137  25050  
        Sus. + E1{1}                   52      22     522      37 1.18 1.18            23a  OCC    4612  22211  
        Sus. + E2{1}                   32      23     538      31 1.18 1.18            23a  OCC    4694  22211  
        Sus. + E3{1}                   66      23     555      32 1.18 1.18            23a  OCC    4851  22211  
        Sus. + E4{1}                   18      21     505      37 1.18 1.18            23a  OCC    4501  22211  
        Sus. + E5{1}                   18      21     505      37 1.18 1.18            23a  OCC    4502  22211  
        Sus. + E6{1}                   66      24     555      32 1.18 1.18            23a  OCC    4851  22211  
        Sus. + E7{1}                   32      22     538      31 1.18 1.18            23a  OCC    4694  22211  
        Sus. + E8{1}                   52      22     522      37 1.18 1.18            23a  OCC    4611  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE11 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 138       6     494      10 1.18 1.18 1.00 1.00  23a SUST    4277  16700  
        TR:Amb to T1{1}                11       6      10       3 1.57 1.57 1.57 1.00 (17) DISP     137  25050  
        Amb to T1{1}                   11       6      10       3 1.57 1.57 1.57 1.00 (17) DISP     137  25050  
        Sus. + E1{1}                   53      13     522      36 1.18 1.18            23a  OCC    4608  22211  
        Sus. + E2{1}                   31      16     538      33 1.18 1.18            23a  OCC    4702  22211  
        Sus. + E3{1}                   67      14     555      33 1.18 1.18            23a  OCC    4858  22211  
        Sus. + E4{1}                   17      14     505      35 1.18 1.18            23a  OCC    4498  22211  
        Sus. + E5{1}                   17      14     505      35 1.18 1.18            23a  OCC    4499  22211  
        Sus. + E6{1}                   67      15     555      33 1.18 1.18            23a  OCC    4857  22211  
        Sus. + E7{1}                   31      15     538      33 1.18 1.18            23a  OCC    4703  22211  
        Sus. + E8{1}                   53      13     522      36 1.18 1.18            23a  OCC    4607  22211  
 
 AE07N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 139       4     502      10 1.00 1.00 1.00 1.00  23a SUST    3695  16700  
        TR:Amb to T1{1}                11       7      11       3 1.00 1.00 1.00 1.00 (17) DISP      98  25050  
        Amb to T1{1}                   11       7      11       3 1.00 1.00 1.00 1.00 (17) DISP      98  25050  
        Sus. + E1{1}                   53      17     527      36 1.00 1.00            23a  OCC    3995  22211  
        Sus. + E2{1}                   31      20     549      33 1.00 1.00            23a  OCC    4106  22211  
        Sus. + E3{1}                   67      19     567      33 1.00 1.00            23a  OCC    4241  22211  
        Sus. + E4{1}                   16      18     509      35 1.00 1.00            23a  OCC    3916  22211  
        Sus. + E5{1}                   17      18     509      35 1.00 1.00            23a  OCC    3917  22211  
        Sus. + E6{1}                   67      19     567      33 1.00 1.00            23a  OCC    4240  22211  
        Sus. + E7{1}                   31      20     549      33 1.00 1.00            23a  OCC    4107  22211  
        Sus. + E8{1}                   53      17     527      36 1.00 1.00            23a  OCC    3994  22211  
 
 AE07N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 139     502       4      10 1.33 1.11 1.00 1.00  23a SUST    4902  16700  
        TR:Amb to T1{1}                11      11       7       3 1.78 1.48 1.00 1.00 (17) DISP     161  25050  
        Amb to T1{1}                   11      11       7       3 1.78 1.48 1.00 1.00 (17) DISP     161  25050  
        Sus. + E1{1}                   53     527      17      36 1.33 1.11            23a  OCC    5251  22211  
        Sus. + E2{1}                   31     549      20      33 1.33 1.11            23a  OCC    5419  22211  
        Sus. + E3{1}                   67     567      19      33 1.33 1.11            23a  OCC    5598  22211  
        Sus. + E4{1}                   16     509      18      35 1.33 1.11            23a  OCC    5134  22211  
        Sus. + E5{1}                   17     509      18      35 1.33 1.11            23a  OCC    5134  22211  
        Sus. + E6{1}                   67     567      19      33 1.33 1.11            23a  OCC    5597  22211  
        Sus. + E7{1}                   31     549      20      33 1.33 1.11            23a  OCC    5419  22211  
        Sus. + E8{1}                   53     527      17      36 1.33 1.11            23a  OCC    5250  22211  
 
 AE07F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     577       6       0 1.33 1.11 1.00 1.00  23a SUST    5590  16700  
        TR:Amb to T1{1}                11      11       1       8 1.78 1.48 1.00 1.00 (17) DISP     150  25050  
        Amb to T1{1}                   11      11       1       8 1.78 1.48 1.00 1.00 (17) DISP     150  25050  
        Sus. + E1{1}                   20     579      15      29 1.33 1.11            23a  OCC    5819  22211  
        Sus. + E2{1}                   36     627      12      33 1.33 1.11            23a  OCC    6140  22211  
        Sus. + E3{1}                   40     632      12      32 1.33 1.11            23a  OCC    6184  22211  
        Sus. + E4{1}                   24     584      15      30 1.33 1.11            23a  OCC    5833  22211  
        Sus. + E5{1}                   24     584      15      30 1.33 1.11            23a  OCC    5833  22211  
        Sus. + E6{1}                   40     632      12      32 1.33 1.11            23a  OCC    6184  22211  
        Sus. + E7{1}                   36     627      12      33 1.33 1.11            23a  OCC    6139  22211  
        Sus. + E8{1}                   20     579      15      29 1.33 1.11            23a  OCC    5820  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE07F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     577       6       0 1.00 1.00 1.00 1.00  23a SUST    4202  16700  
        TR:Amb to T1{1}                11      11       1       8 1.00 1.00 1.00 1.00 (17) DISP      99  25050  
        Amb to T1{1}                   11      11       1       8 1.00 1.00 1.00 1.00 (17) DISP      99  25050  
        Sus. + E1{1}                   20     579      15      29 1.00 1.00            23a  OCC    4428  22211  
        Sus. + E2{1}                   36     627      12      33 1.00 1.00            23a  OCC    4647  22211  
        Sus. + E3{1}                   40     632      12      32 1.00 1.00            23a  OCC    4678  22211  
        Sus. + E4{1}                   24     584      15      30 1.00 1.00            23a  OCC    4438  22211  
        Sus. + E5{1}                   24     584      15      30 1.00 1.00            23a  OCC    4438  22211  
        Sus. + E6{1}                   40     632      12      32 1.00 1.00            23a  OCC    4678  22211  
        Sus. + E7{1}                   36     627      12      33 1.00 1.00            23a  OCC    4646  22211  
        Sus. + E8{1}                   20     579      15      29 1.00 1.00            23a  OCC    4428  22211  
 
 AE13 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     639       1       0 1.00 1.00 1.00 1.00  23a SUST    4653  16700  
        TR:Amb to T1{1}                11       6       0       8 1.00 1.00 1.00 1.00 (17) DISP      74  25050  
        Amb to T1{1}                   11       6       0       8 1.00 1.00 1.00 1.00 (17) DISP      74  25050  
        Sus. + E1{1}                   21     664      10      29 1.00 1.00            23a  OCC    4945  22211  
        Sus. + E2{1}                   37     677      15      33 1.00 1.00            23a  OCC    5036  22211  
        Sus. + E3{1}                   41     665      14      32 1.00 1.00            23a  OCC    4977  22211  
        Sus. + E4{1}                   24     653      11      30 1.00 1.00            23a  OCC    4906  22211  
        Sus. + E5{1}                   24     653      10      30 1.00 1.00            23a  OCC    4905  22211  
        Sus. + E6{1}                   40     665      14      32 1.00 1.00            23a  OCC    4978  22211  
        Sus. + E7{1}                   37     677      15      33 1.00 1.00            23a  OCC    5036  22211  
        Sus. + E8{1}                   21     664      10      29 1.00 1.00            23a  OCC    4946  22211  
 
 AE13 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     639       1       0 1.00 1.00 1.00 1.00  23a SUST    4627  16700  
        TR:Amb to T1{1}                 1       6       0       8 1.00 1.00 1.00 1.00 (17) DISP      71  25050  
        Amb to T1{1}                    1       6       0       8 1.00 1.00 1.00 1.00 (17) DISP      71  25050  
        Sus. + E1{1}                   15     664      10      29 1.00 1.00            23a  OCC    4916  22211  
        Sus. + E2{1}                   18     677      15      33 1.00 1.00            23a  OCC    5003  22211  
        Sus. + E3{1}                   18     665      14      32 1.00 1.00            23a  OCC    4943  22211  
        Sus. + E4{1}                   15     653      11      30 1.00 1.00            23a  OCC    4877  22211  
        Sus. + E5{1}                   15     653      10      30 1.00 1.00            23a  OCC    4876  22211  
        Sus. + E6{1}                   18     665      14      32 1.00 1.00            23a  OCC    4944  22211  
        Sus. + E7{1}                   18     677      15      33 1.00 1.00            23a  OCC    5002  22211  
        Sus. + E8{1}                   15     664      10      29 1.00 1.00            23a  OCC    4917  22211  
 
 AE08 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     454       1       0 1.11 1.23 1.00 1.00  23a SUST    3637  16700  
        TR:Amb to T1{1}                 1      10       0       8 1.48 1.64 1.64 1.00 (17) DISP     119  25050  
        Amb to T1{1}                    1      10       0       8 1.48 1.64 1.64 1.00 (17) DISP     119  25050  
        Sus. + E1{1}                   14     469       2      29 1.11 1.23            23a  OCC    3884  22211  
        Sus. + E2{1}                   17     494       7      33 1.11 1.23            23a  OCC    4049  22211  
        Sus. + E3{1}                   17     491       6      32 1.11 1.23            23a  OCC    4022  22211  
        Sus. + E4{1}                   14     465       3      30 1.11 1.23            23a  OCC    3875  22211  
        Sus. + E5{1}                   14     465       2      30 1.11 1.23            23a  OCC    3874  22211  
        Sus. + E6{1}                   17     491       6      32 1.11 1.23            23a  OCC    4023  22211  
        Sus. + E7{1}                   17     494       7      33 1.11 1.23            23a  OCC    4047  22211  
        Sus. + E8{1}                   14     469       2      29 1.11 1.23            23a  OCC    3884  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE08 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     466       0       0 1.11 1.23 1.00 1.00  23a SUST    3735  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    3     467       2       0 1.11 1.23            23a  OCC    3758  22211  
        Sus. + E2{1}                    3     467       2       0 1.11 1.23            23a  OCC    3758  22211  
        Sus. + E3{1}                    3     467       2       0 1.11 1.23            23a  OCC    3759  22211  
        Sus. + E4{1}                    3     467       2       0 1.11 1.23            23a  OCC    3759  22211  
        Sus. + E5{1}                    3     467       2       0 1.11 1.23            23a  OCC    3759  22211  
        Sus. + E6{1}                    3     467       2       0 1.11 1.23            23a  OCC    3759  22211  
        Sus. + E7{1}                    3     467       2       0 1.11 1.23            23a  OCC    3758  22211  
        Sus. + E8{1}                    3     467       2       0 1.11 1.23            23a  OCC    3758  22211  
 
 AE09N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     134       0       0 1.00 1.00 1.00 1.00  23a SUST     972  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    1     134       0       0 1.00 1.00            23a  OCC     974  22211  
        Sus. + E2{1}                    1     134       0       0 1.00 1.00            23a  OCC     974  22211  
        Sus. + E3{1}                    1     135       0       0 1.00 1.00            23a  OCC     975  22211  
        Sus. + E4{1}                    1     135       0       0 1.00 1.00            23a  OCC     975  22211  
        Sus. + E5{1}                    1     135       0       0 1.00 1.00            23a  OCC     975  22211  
        Sus. + E6{1}                    1     135       0       0 1.00 1.00            23a  OCC     975  22211  
        Sus. + E7{1}                    1     134       0       0 1.00 1.00            23a  OCC     974  22211  
        Sus. + E8{1}                    1     134       0       0 1.00 1.00            23a  OCC     974  22211  
 
 AE09N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     134       0       0 1.33 1.11 1.00 1.00  23a SUST    1295  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    1     134       0       0 1.33 1.11            23a  OCC    1298  22211  
        Sus. + E2{1}                    1     134       0       0 1.33 1.11            23a  OCC    1298  22211  
        Sus. + E3{1}                    1     135       0       0 1.33 1.11            23a  OCC    1300  22211  
        Sus. + E4{1}                    1     135       0       0 1.33 1.11            23a  OCC    1300  22211  
        Sus. + E5{1}                    1     135       0       0 1.33 1.11            23a  OCC    1300  22211  
        Sus. + E6{1}                    1     135       0       0 1.33 1.11            23a  OCC    1300  22211  
        Sus. + E7{1}                    1     134       0       0 1.33 1.11            23a  OCC    1298  22211  
        Sus. + E8{1}                    1     134       0       0 1.33 1.11            23a  OCC    1298  22211  
 
 AE09F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 355       0       0       0 1.33 1.11 1.00 1.00  23a SUST     167  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E2{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E3{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E4{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E5{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E6{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E7{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E8{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE09F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 355       0       0       0 1.00 1.00 1.00 1.00  23a SUST     167  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
 
 AE10   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 355       0       0       0 1.00 1.00 1.00 1.00  23a SUST     167  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
 
 *** Segment AE end   ***
 
 *** Segment AF begin ***
 
 AE08   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  61      12       0       1 1.11 1.23 1.00 1.00  23a SUST     323  16700  
        TR:Amb to T1{1}                 9      10       8       0 1.48 1.64 1.64 1.00 (17) DISP     302  25050  
        Amb to T1{1}                    9      10       8       0 1.48 1.64 1.64 1.00 (17) DISP     302  25050  
        Sus. + E1{1}                   20      26      30       2 1.11 1.23            23a  OCC    1096  22211  
        Sus. + E2{1}                   11      52      33       4 1.11 1.23            23a  OCC    1478  22211  
        Sus. + E3{1}                   24      51      32       4 1.11 1.23            23a  OCC    1464  22211  
        Sus. + E4{1}                    7      25      30       2 1.11 1.23            23a  OCC    1090  22211  
        Sus. + E5{1}                    7      25      30       2 1.11 1.23            23a  OCC    1090  22211  
        Sus. + E6{1}                   24      51      32       4 1.11 1.23            23a  OCC    1469  22211  
        Sus. + E7{1}                   11      52      33       4 1.11 1.23            23a  OCC    1472  22211  
        Sus. + E8{1}                   21      26      30       2 1.11 1.23            23a  OCC    1098  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AF01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  56       0      13       1 1.00 1.00 1.00 1.00  23a SUST     348  16700  
        TR:Amb to T1{1}                 9       8       9       0 1.00 1.00 1.00 1.00 (17) DISP     268  25050  
        Amb to T1{1}                    9       8       9       0 1.00 1.00 1.00 1.00 (17) DISP     268  25050  
        Sus. + E1{1}                   20      15      16       2 1.00 1.00            23a  OCC     710  22211  
        Sus. + E2{1}                   12      18      39       4 1.00 1.00            23a  OCC    1073  22211  
        Sus. + E3{1}                   23      17      38       4 1.00 1.00            23a  OCC    1058  22211  
        Sus. + E4{1}                    8      16      15       2 1.00 1.00            23a  OCC     708  22211  
        Sus. + E5{1}                    8      16      15       2 1.00 1.00            23a  OCC     708  22211  
        Sus. + E6{1}                   24      17      38       4 1.00 1.00            23a  OCC    1063  22211  
        Sus. + E7{1}                   11      18      39       4 1.00 1.00            23a  OCC    1068  22211  
        Sus. + E8{1}                   20      15      16       2 1.00 1.00            23a  OCC     711  22211  
 
 *** Segment AF end   ***
 
 *** Segment AG begin ***
 
 AH03   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134      22       3       1 1.00 1.00 1.00 1.00  23a SUST    2377  16700  
        TR:Amb to T1{1}                 1       2       2       1 1.11 1.14 1.14 1.00 (17) DISP     292  25050  
        Amb to T1{1}                    1       2       2       1 1.11 1.14 1.14 1.00 (17) DISP     292  25050  
        Sus. + E1{1}                    8      22      22       8 1.00 1.00            23a  OCC    4346  22211  
        Sus. + E2{1}                    5      26      21       7 1.00 1.00            23a  OCC    4244  22211  
        Sus. + E3{1}                    5      30      21       8 1.00 1.00            23a  OCC    4409  22211  
        Sus. + E4{1}                    8      27      22       8 1.00 1.00            23a  OCC    4419  22211  
        Sus. + E5{1}                    8      27      22       8 1.00 1.00            23a  OCC    4415  22211  
        Sus. + E6{1}                    5      31      21       8 1.00 1.00            23a  OCC    4423  22211  
        Sus. + E7{1}                    5      25      21       7 1.00 1.00            23a  OCC    4259  22211  
        Sus. + E8{1}                    8      22      22       8 1.00 1.00            23a  OCC    4341  22211  
 
 AG05   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134      28       2       1 1.00 1.00 1.00 1.00  23a SUST    2955  16700  
        TR:Amb to T1{1}                 1       2       0       1 1.00 1.00 1.00 1.00 (17) DISP     173  25050  
        Amb to T1{1}                    1       2       0       1 1.00 1.00 1.00 1.00 (17) DISP     173  25050  
        Sus. + E1{1}                    4      30       7       8 1.00 1.00            23a  OCC    3773  22211  
        Sus. + E2{1}                    0      40       6       7 1.00 1.00            23a  OCC    4295  22211  
        Sus. + E3{1}                    0      33       6       8 1.00 1.00            23a  OCC    3841  22211  
        Sus. + E4{1}                    4      36       7       8 1.00 1.00            23a  OCC    4049  22211  
        Sus. + E5{1}                    4      36       7       8 1.00 1.00            23a  OCC    4054  22211  
        Sus. + E6{1}                    0      34       6       8 1.00 1.00            23a  OCC    3871  22211  
        Sus. + E7{1}                    0      39       6       7 1.00 1.00            23a  OCC    4258  22211  
        Sus. + E8{1}                    4      30       7       8 1.00 1.00            23a  OCC    3773  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AG01N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       8       2       1 1.00 1.00 1.00 1.00  23a SUST    1130  16700  
        TR:Amb to T1{1}                 1       7       1       1 1.00 1.00 1.00 1.00 (17) DISP     619  25050  
        Amb to T1{1}                    1       7       1       1 1.00 1.00 1.00 1.00 (17) DISP     619  25050  
        Sus. + E1{1}                    3      16       6       8 1.00 1.00            23a  OCC    2167  22211  
        Sus. + E2{1}                    0      15       6       7 1.00 1.00            23a  OCC    2036  22211  
        Sus. + E3{1}                    0      15       6       8 1.00 1.00            23a  OCC    2081  22211  
        Sus. + E4{1}                    3      15       7       8 1.00 1.00            23a  OCC    2142  22211  
        Sus. + E5{1}                    3      15       7       8 1.00 1.00            23a  OCC    2132  22211  
        Sus. + E6{1}                    0      15       6       8 1.00 1.00            23a  OCC    2072  22211  
        Sus. + E7{1}                    0      15       6       7 1.00 1.00            23a  OCC    2044  22211  
        Sus. + E8{1}                    3      16       7       8 1.00 1.00            23a  OCC    2177  22211  
 
 AG01N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       8       2       1 1.00 1.00 1.00 1.00  23a SUST    1130  16700  
        TR:Amb to T1{1}                 1       7       1       1 1.31 1.09 1.00 1.00 (17) DISP     804  25050  
        Amb to T1{1}                    1       7       1       1 1.31 1.09 1.00 1.00 (17) DISP     804  25050  
        Sus. + E1{1}                    3      16       6       8 1.00 1.00            23a  OCC    2167  22211  
        Sus. + E2{1}                    0      15       6       7 1.00 1.00            23a  OCC    2036  22211  
        Sus. + E3{1}                    0      15       6       8 1.00 1.00            23a  OCC    2081  22211  
        Sus. + E4{1}                    3      15       7       8 1.00 1.00            23a  OCC    2142  22211  
        Sus. + E5{1}                    3      15       7       8 1.00 1.00            23a  OCC    2132  22211  
        Sus. + E6{1}                    0      15       6       8 1.00 1.00            23a  OCC    2072  22211  
        Sus. + E7{1}                    0      15       6       7 1.00 1.00            23a  OCC    2044  22211  
        Sus. + E8{1}                    3      16       7       8 1.00 1.00            23a  OCC    2177  22211  
 
 AG01F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 114       6       1       2 1.00 1.00 1.00 1.00  23a SUST     851  16700  
        TR:Amb to T1{1}                 9       8       1       1 1.31 1.09 1.00 1.00 (17) DISP     946  25050  
        Amb to T1{1}                    9       8       1       1 1.31 1.09 1.00 1.00 (17) DISP     946  25050  
        Sus. + E1{1}                   11      14       8       6 1.00 1.00            23a  OCC    1957  22211  
        Sus. + E2{1}                   21      15       7       6 1.00 1.00            23a  OCC    1969  22211  
        Sus. + E3{1}                   14      15       7       5 1.00 1.00            23a  OCC    1950  22211  
        Sus. + E4{1}                   17      15       8       7 1.00 1.00            23a  OCC    1995  22211  
        Sus. + E5{1}                   17      14       8       6 1.00 1.00            23a  OCC    1985  22211  
        Sus. + E6{1}                   15      15       7       6 1.00 1.00            23a  OCC    1941  22211  
        Sus. + E7{1}                   20      15       7       6 1.00 1.00            23a  OCC    1978  22211  
        Sus. + E8{1}                   11      14       8       6 1.00 1.00            23a  OCC    1969  22211  
 
 AG01F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 114       1       6       2 1.00 1.00 1.00 1.00  23a SUST     851  16700  
        TR:Amb to T1{1}                 9       1       8       1 1.00 1.00 1.00 1.00 (17) DISP     731  25050  
        Amb to T1{1}                    9       1       8       1 1.00 1.00 1.00 1.00 (17) DISP     731  25050  
        Sus. + E1{1}                   11       8      14       6 1.00 1.00            23a  OCC    1957  22211  
        Sus. + E2{1}                   21       7      15       6 1.00 1.00            23a  OCC    1969  22211  
        Sus. + E3{1}                   14       7      15       5 1.00 1.00            23a  OCC    1950  22211  
        Sus. + E4{1}                   17       8      15       7 1.00 1.00            23a  OCC    1995  22211  
        Sus. + E5{1}                   17       8      14       6 1.00 1.00            23a  OCC    1985  22211  
        Sus. + E6{1}                   15       7      15       6 1.00 1.00            23a  OCC    1941  22211  
        Sus. + E7{1}                   20       7      15       6 1.00 1.00            23a  OCC    1978  22211  
        Sus. + E8{1}                   11       8      14       6 1.00 1.00            23a  OCC    1969  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AG02N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       2      13       2 1.00 1.00 1.00 1.00  23a SUST    1543  16700  
        TR:Amb to T1{1}                 9       3       2       1 1.00 1.00 1.00 1.00 (17) DISP     333  25050  
        Amb to T1{1}                    9       3       2       1 1.00 1.00 1.00 1.00 (17) DISP     333  25050  
        Sus. + E1{1}                   13      22      18       6 1.00 1.00            23a  OCC    3578  22211  
        Sus. + E2{1}                   18      24      22       6 1.00 1.00            23a  OCC    3865  22211  
        Sus. + E3{1}                   17      24      22       5 1.00 1.00            23a  OCC    3844  22211  
        Sus. + E4{1}                   14      22      18       7 1.00 1.00            23a  OCC    3583  22211  
        Sus. + E5{1}                   14      22      18       6 1.00 1.00            23a  OCC    3579  22211  
        Sus. + E6{1}                   17      24      22       6 1.00 1.00            23a  OCC    3866  22211  
        Sus. + E7{1}                   18      24      22       6 1.00 1.00            23a  OCC    3843  22211  
        Sus. + E8{1}                   13      22      19       6 1.00 1.00            23a  OCC    3584  22211  
 
 AG02N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       7      11       2 1.00 1.00 1.00 1.00  23a SUST    1543  16700  
        TR:Amb to T1{1}                 9       3       0       1 1.31 1.09 1.00 1.00 (17) DISP     428  25050  
        Amb to T1{1}                    9       3       0       1 1.31 1.09 1.00 1.00 (17) DISP     428  25050  
        Sus. + E1{1}                   13      26      20       6 1.00 1.00            23a  OCC    3578  22211  
        Sus. + E2{1}                   18      29      19       6 1.00 1.00            23a  OCC    3865  22211  
        Sus. + E3{1}                   17      29      18       5 1.00 1.00            23a  OCC    3844  22211  
        Sus. + E4{1}                   14      26      20       7 1.00 1.00            23a  OCC    3583  22211  
        Sus. + E5{1}                   14      25      20       6 1.00 1.00            23a  OCC    3579  22211  
        Sus. + E6{1}                   17      29      18       6 1.00 1.00            23a  OCC    3866  22211  
        Sus. + E7{1}                   18      29      18       6 1.00 1.00            23a  OCC    3843  22211  
        Sus. + E8{1}                   13      26      20       6 1.00 1.00            23a  OCC    3584  22211  
 
 AG02F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       7       2      11 1.00 1.00 1.00 1.00  23a SUST    1443  16700  
        TR:Amb to T1{1}                 1       2       0       0 1.31 1.09 1.00 1.00 (17) DISP     283  25050  
        Amb to T1{1}                    1       2       0       0 1.31 1.09 1.00 1.00 (17) DISP     283  25050  
        Sus. + E1{1}                    3      24       6      20 1.00 1.00            23a  OCC    3358  22211  
        Sus. + E2{1}                    6      28       6      19 1.00 1.00            23a  OCC    3604  22211  
        Sus. + E3{1}                    6      28       5      18 1.00 1.00            23a  OCC    3598  22211  
        Sus. + E4{1}                    3      24       6      20 1.00 1.00            23a  OCC    3352  22211  
        Sus. + E5{1}                    3      24       6      20 1.00 1.00            23a  OCC    3348  22211  
        Sus. + E6{1}                    6      28       5      19 1.00 1.00            23a  OCC    3617  22211  
        Sus. + E7{1}                    6      28       5      19 1.00 1.00            23a  OCC    3585  22211  
        Sus. + E8{1}                    3      24       6      20 1.00 1.00            23a  OCC    3363  22211  
 
 AG02F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       7       2      11 1.00 1.00 1.00 1.00  23a SUST    1443  16700  
        TR:Amb to T1{1}                 1       2       0       0 1.00 1.00 1.00 1.00 (17) DISP     218  25050  
        Amb to T1{1}                    1       2       0       0 1.00 1.00 1.00 1.00 (17) DISP     218  25050  
        Sus. + E1{1}                    3      24       6      20 1.00 1.00            23a  OCC    3358  22211  
        Sus. + E2{1}                    6      28       6      19 1.00 1.00            23a  OCC    3604  22211  
        Sus. + E3{1}                    6      28       5      18 1.00 1.00            23a  OCC    3598  22211  
        Sus. + E4{1}                    3      24       6      20 1.00 1.00            23a  OCC    3352  22211  
        Sus. + E5{1}                    3      24       6      20 1.00 1.00            23a  OCC    3348  22211  
        Sus. + E6{1}                    6      28       5      19 1.00 1.00            23a  OCC    3617  22211  
        Sus. + E7{1}                    6      28       5      19 1.00 1.00            23a  OCC    3585  22211  
        Sus. + E8{1}                    3      24       6      20 1.00 1.00            23a  OCC    3363  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AG03N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       9       1      11 1.00 1.00 1.00 1.00  23a SUST    1568  16700  
        TR:Amb to T1{1}                 1       9       0       0 1.00 1.00 1.00 1.00 (17) DISP     806  25050  
        Amb to T1{1}                    1       9       0       0 1.00 1.00 1.00 1.00 (17) DISP     806  25050  
        Sus. + E1{1}                    3      10       2      20 1.00 1.00            23a  OCC    2452  22211  
        Sus. + E2{1}                    7       9       5      19 1.00 1.00            23a  OCC    2367  22211  
        Sus. + E3{1}                    7      10       4      18 1.00 1.00            23a  OCC    2342  22211  
        Sus. + E4{1}                    3       9       1      20 1.00 1.00            23a  OCC    2445  22211  
        Sus. + E5{1}                    3       9       2      20 1.00 1.00            23a  OCC    2453  22211  
        Sus. + E6{1}                    7       9       4      19 1.00 1.00            23a  OCC    2353  22211  
        Sus. + E7{1}                    7       9       5      19 1.00 1.00            23a  OCC    2355  22211  
        Sus. + E8{1}                    3      10       2      20 1.00 1.00            23a  OCC    2442  22211  
 
 AG03N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       9       1      11 1.00 1.00 1.00 1.00  23a SUST    1568  16700  
        TR:Amb to T1{1}                 1       9       0       0 1.31 1.09 1.00 1.00 (17) DISP    1053  25050  
        Amb to T1{1}                    1       9       0       0 1.31 1.09 1.00 1.00 (17) DISP    1053  25050  
        Sus. + E1{1}                    3      10       2      20 1.00 1.00            23a  OCC    2452  22211  
        Sus. + E2{1}                    7       9       5      19 1.00 1.00            23a  OCC    2367  22211  
        Sus. + E3{1}                    7      10       4      18 1.00 1.00            23a  OCC    2342  22211  
        Sus. + E4{1}                    3       9       1      20 1.00 1.00            23a  OCC    2445  22211  
        Sus. + E5{1}                    3       9       2      20 1.00 1.00            23a  OCC    2453  22211  
        Sus. + E6{1}                    7       9       4      19 1.00 1.00            23a  OCC    2353  22211  
        Sus. + E7{1}                    7       9       5      19 1.00 1.00            23a  OCC    2355  22211  
        Sus. + E8{1}                    3      10       2      20 1.00 1.00            23a  OCC    2442  22211  
 
 AG03F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 131       9      11       1 1.00 1.00 1.00 1.00  23a SUST    1666  16700  
        TR:Amb to T1{1}                 9      10       0       0 1.31 1.09 1.00 1.00 (17) DISP    1222  25050  
        Amb to T1{1}                    9      10       0       0 1.31 1.09 1.00 1.00 (17) DISP    1222  25050  
        Sus. + E1{1}                   14      10      20       2 1.00 1.00            23a  OCC    2529  22211  
        Sus. + E2{1}                   18      13      19       4 1.00 1.00            23a  OCC    2558  22211  
        Sus. + E3{1}                   17      12      18       4 1.00 1.00            23a  OCC    2496  22211  
        Sus. + E4{1}                   14      11      20       2 1.00 1.00            23a  OCC    2542  22211  
        Sus. + E5{1}                   14      11      20       2 1.00 1.00            23a  OCC    2551  22211  
        Sus. + E6{1}                   17      12      18       4 1.00 1.00            23a  OCC    2513  22211  
        Sus. + E7{1}                   17      13      18       4 1.00 1.00            23a  OCC    2540  22211  
        Sus. + E8{1}                   14      10      20       2 1.00 1.00            23a  OCC    2518  22211  
 
 AG03F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 131      11       9       1 1.00 1.00 1.00 1.00  23a SUST    1666  16700  
        TR:Amb to T1{1}                 9      10       2       0 1.00 1.00 1.00 1.00 (17) DISP     939  25050  
        Amb to T1{1}                    9      10       2       0 1.00 1.00 1.00 1.00 (17) DISP     939  25050  
        Sus. + E1{1}                   14      13      18       2 1.00 1.00            23a  OCC    2529  22211  
        Sus. + E2{1}                   18      16      16       4 1.00 1.00            23a  OCC    2558  22211  
        Sus. + E3{1}                   17      15      16       4 1.00 1.00            23a  OCC    2496  22211  
        Sus. + E4{1}                   14      14      17       2 1.00 1.00            23a  OCC    2542  22211  
        Sus. + E5{1}                   14      14      18       2 1.00 1.00            23a  OCC    2551  22211  
        Sus. + E6{1}                   17      15      16       4 1.00 1.00            23a  OCC    2513  22211  
        Sus. + E7{1}                   17      16      16       4 1.00 1.00            23a  OCC    2540  22211  
        Sus. + E8{1}                   14      13      17       2 1.00 1.00            23a  OCC    2518  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AF03   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130      11       9       1 1.00 1.00 1.00 1.00  23a SUST    1631  16700  
        TR:Amb to T1{1}                 9      10       2       0 1.00 1.00 1.00 1.00 (17) DISP     978  25050  
        Amb to T1{1}                    9      10       2       0 1.00 1.00 1.00 1.00 (17) DISP     978  25050  
        Sus. + E1{1}                   14      14      15       2 1.00 1.00            23a  OCC    2332  22211  
        Sus. + E2{1}                   18      19      15       4 1.00 1.00            23a  OCC    2695  22211  
        Sus. + E3{1}                   17      18      15       4 1.00 1.00            23a  OCC    2606  22211  
        Sus. + E4{1}                   14      15      15       2 1.00 1.00            23a  OCC    2368  22211  
        Sus. + E5{1}                   14      15      15       2 1.00 1.00            23a  OCC    2376  22211  
        Sus. + E6{1}                   18      18      15       4 1.00 1.00            23a  OCC    2626  22211  
        Sus. + E7{1}                   17      19      15       4 1.00 1.00            23a  OCC    2674  22211  
        Sus. + E8{1}                   14      14      15       2 1.00 1.00            23a  OCC    2323  22211  
 
 *** Segment AG end   ***
 
 *** Segment AH begin ***
 
 W11    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 485       1       7       1 1.08 1.19 1.00 1.00  23a SUST     673  16700  
        TR:Amb to T1{1}                 8       1       3       0 1.44 1.58 1.58 1.00 (17) DISP     102  25050  
        Amb to T1{1}                    8       1       3       0 1.44 1.58 1.58 1.00 (17) DISP     102  25050  
        Sus. + E1{1}                   19      19      30       9 1.08 1.19            23a  OCC    1462  22211  
        Sus. + E2{1}                   10      21      23       7 1.08 1.19            23a  OCC    1332  22211  
        Sus. + E3{1}                    3      20      24       8 1.08 1.19            23a  OCC    1336  22211  
        Sus. + E4{1}                    5      20      33       8 1.08 1.19            23a  OCC    1526  22211  
        Sus. + E5{1}                   13      20      28       8 1.08 1.19            23a  OCC    1431  22211  
        Sus. + E6{1}                    4      20      22       7 1.08 1.19            23a  OCC    1292  22211  
        Sus. + E7{1}                    9      20      26       7 1.08 1.19            23a  OCC    1376  22211  
        Sus. + E8{1}                   12      20      34       8 1.08 1.19            23a  OCC    1554  22211  
 
 AH01   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 487       1       7       1 1.00 1.00 1.00 1.00  23a SUST     648  16700  
        TR:Amb to T1{1}                 8       1       3       0 1.00 1.00 1.00 1.00 (17) DISP      64  25050  
        Amb to T1{1}                    8       1       3       0 1.00 1.00 1.00 1.00 (17) DISP      64  25050  
        Sus. + E1{1}                   19      17      27       9 1.00 1.00            23a  OCC    1273  22211  
        Sus. + E2{1}                   10      19      21       7 1.00 1.00            23a  OCC    1177  22211  
        Sus. + E3{1}                    3      18      22       8 1.00 1.00            23a  OCC    1179  22211  
        Sus. + E4{1}                    5      18      30       8 1.00 1.00            23a  OCC    1321  22211  
        Sus. + E5{1}                   13      18      26       8 1.00 1.00            23a  OCC    1247  22211  
        Sus. + E6{1}                    4      18      20       7 1.00 1.00            23a  OCC    1145  22211  
        Sus. + E7{1}                    9      18      24       7 1.00 1.00            23a  OCC    1212  22211  
        Sus. + E8{1}                   12      18      32       8 1.00 1.00            23a  OCC    1346  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AH02   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 109       1       7       1 1.00 1.00 1.00 1.00  23a SUST     957  16700  
        TR:Amb to T1{1}                 8       0       3       0 1.00 1.00 1.00 1.00 (17) DISP     251  25050  
        Amb to T1{1}                    8       0       3       0 1.00 1.00 1.00 1.00 (17) DISP     251  25050  
        Sus. + E1{1}                   19      15      24       9 1.00 1.00            23a  OCC    3213  22211  
        Sus. + E2{1}                   10      16      19       7 1.00 1.00            23a  OCC    2870  22211  
        Sus. + E3{1}                    3      15      20       8 1.00 1.00            23a  OCC    2893  22211  
        Sus. + E4{1}                    5      16      27       8 1.00 1.00            23a  OCC    3422  22211  
        Sus. + E5{1}                   13      15      23       8 1.00 1.00            23a  OCC    3111  22211  
        Sus. + E6{1}                    4      16      17       7 1.00 1.00            23a  OCC    2752  22211  
        Sus. + E7{1}                    9      16      21       7 1.00 1.00            23a  OCC    3018  22211  
        Sus. + E8{1}                   12      15      29       8 1.00 1.00            23a  OCC    3519  22211  
 
 AH03 - Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 114      10       1       1 1.00 1.00 1.00 1.00  23a SUST    1166  16700  
        TR:Amb to T1{1}                 8       2       1       0 1.11 1.14 1.14 1.00 (17) DISP     251  25050  
        Amb to T1{1}                    8       2       1       0 1.11 1.14 1.14 1.00 (17) DISP     251  25050  
        Sus. + E1{1}                   18      24       8       9 1.00 1.00            23a  OCC    2864  22211  
        Sus. + E2{1}                    9      22       7       7 1.00 1.00            23a  OCC    2650  22211  
        Sus. + E3{1}                    4      22       7       8 1.00 1.00            23a  OCC    2666  22211  
        Sus. + E4{1}                    6      22       7       8 1.00 1.00            23a  OCC    2647  22211  
        Sus. + E5{1}                   14      26       7       8 1.00 1.00            23a  OCC    2999  22211  
        Sus. + E6{1}                    5      25       7       7 1.00 1.00            23a  OCC    2837  22211  
        Sus. + E7{1}                    8      20       7       7 1.00 1.00            23a  OCC    2490  22211  
        Sus. + E8{1}                   11      20       7       8 1.00 1.00            23a  OCC    2549  22211  
 
 AH03 + Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 127      12       1       3 1.00 1.00 1.00 1.00  23a SUST    1468  16700  
        TR:Amb to T1{1}                 8       4       0       1 1.11 1.14 1.14 1.00 (17) DISP     473  25050  
        Amb to T1{1}                    8       4       0       1 1.11 1.14 1.14 1.00 (17) DISP     473  25050  
        Sus. + E1{1}                   16      26       1      15 1.00 1.00            23a  OCC    3243  22211  
        Sus. + E2{1}                    9      21       1      15 1.00 1.00            23a  OCC    2906  22211  
        Sus. + E3{1}                    7      16       1      14 1.00 1.00            23a  OCC    2587  22211  
        Sus. + E4{1}                    7      19       1      16 1.00 1.00            23a  OCC    2820  22211  
        Sus. + E5{1}                   15      23       1      15 1.00 1.00            23a  OCC    3032  22211  
        Sus. + E6{1}                    7      17       1      15 1.00 1.00            23a  OCC    2680  22211  
        Sus. + E7{1}                    8      19       1      15 1.00 1.00            23a  OCC    2789  22211  
        Sus. + E8{1}                    9      23       1      15 1.00 1.00            23a  OCC    2987  22211  
 
 AH04N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 128       9       8       3 1.00 1.00 1.00 1.00  23a SUST    1462  16700  
        TR:Amb to T1{1}                 8       4       3       1 1.00 1.00 1.00 1.00 (17) DISP     463  25050  
        Amb to T1{1}                    8       4       3       1 1.00 1.00 1.00 1.00 (17) DISP     463  25050  
        Sus. + E1{1}                   16      20      19      15 1.00 1.00            23a  OCC    3357  22211  
        Sus. + E2{1}                    9      18      13      15 1.00 1.00            23a  OCC    3010  22211  
        Sus. + E3{1}                    7      14      10      14 1.00 1.00            23a  OCC    2661  22211  
        Sus. + E4{1}                    7      15      14      16 1.00 1.00            23a  OCC    2904  22211  
        Sus. + E5{1}                   15      18      17      15 1.00 1.00            23a  OCC    3140  22211  
        Sus. + E6{1}                    8      15      11      15 1.00 1.00            23a  OCC    2765  22211  
        Sus. + E7{1}                    8      17      12      15 1.00 1.00            23a  OCC    2888  22211  
        Sus. + E8{1}                    9      18      16      15 1.00 1.00            23a  OCC    3091  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AH04N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 128      12       0       3 1.00 1.00 1.00 1.00  23a SUST    1462  16700  
        TR:Amb to T1{1}                 8       5       0       1 1.31 1.09 1.00 1.00 (17) DISP     594  25050  
        Amb to T1{1}                    8       5       0       1 1.31 1.09 1.00 1.00 (17) DISP     594  25050  
        Sus. + E1{1}                   16      28       2      15 1.00 1.00            23a  OCC    3357  22211  
        Sus. + E2{1}                    9      23       2      15 1.00 1.00            23a  OCC    3010  22211  
        Sus. + E3{1}                    7      18       2      14 1.00 1.00            23a  OCC    2661  22211  
        Sus. + E4{1}                    7      20       2      16 1.00 1.00            23a  OCC    2904  22211  
        Sus. + E5{1}                   15      24       2      15 1.00 1.00            23a  OCC    3140  22211  
        Sus. + E6{1}                    8      19       2      15 1.00 1.00            23a  OCC    2765  22211  
        Sus. + E7{1}                    8      21       2      15 1.00 1.00            23a  OCC    2888  22211  
        Sus. + E8{1}                    9      24       2      15 1.00 1.00            23a  OCC    3091  22211  
 
 AH04F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135      11       3       0 1.00 1.00 1.00 1.00  23a SUST    1407  16700  
        TR:Amb to T1{1}                 1       4       1       0 1.31 1.09 1.00 1.00 (17) DISP     482  25050  
        Amb to T1{1}                    1       4       1       0 1.31 1.09 1.00 1.00 (17) DISP     482  25050  
        Sus. + E1{1}                    3      25      14       2 1.00 1.00            23a  OCC    3138  22211  
        Sus. + E2{1}                    4      21      15       2 1.00 1.00            23a  OCC    2886  22211  
        Sus. + E3{1}                    4      16      14       2 1.00 1.00            23a  OCC    2565  22211  
        Sus. + E4{1}                    4      19      15       2 1.00 1.00            23a  OCC    2796  22211  
        Sus. + E5{1}                    3      22      15       2 1.00 1.00            23a  OCC    2949  22211  
        Sus. + E6{1}                    4      18      14       2 1.00 1.00            23a  OCC    2659  22211  
        Sus. + E7{1}                    4      20      15       2 1.00 1.00            23a  OCC    2776  22211  
        Sus. + E8{1}                    3      22      15       2 1.00 1.00            23a  OCC    2956  22211  
 
 AH04F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135      11       3       0 1.00 1.00 1.00 1.00  23a SUST    1407  16700  
        TR:Amb to T1{1}                 1       4       1       0 1.00 1.00 1.00 1.00 (17) DISP     374  25050  
        Amb to T1{1}                    1       4       1       0 1.00 1.00 1.00 1.00 (17) DISP     374  25050  
        Sus. + E1{1}                    3      25      14       2 1.00 1.00            23a  OCC    3138  22211  
        Sus. + E2{1}                    4      21      15       2 1.00 1.00            23a  OCC    2886  22211  
        Sus. + E3{1}                    4      16      14       2 1.00 1.00            23a  OCC    2565  22211  
        Sus. + E4{1}                    4      19      15       2 1.00 1.00            23a  OCC    2796  22211  
        Sus. + E5{1}                    3      22      15       2 1.00 1.00            23a  OCC    2949  22211  
        Sus. + E6{1}                    4      18      14       2 1.00 1.00            23a  OCC    2659  22211  
        Sus. + E7{1}                    4      20      15       2 1.00 1.00            23a  OCC    2776  22211  
        Sus. + E8{1}                    3      22      15       2 1.00 1.00            23a  OCC    2956  22211  
 
 AH09   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       6       3       0 1.00 1.00 1.00 1.00  23a SUST     920  16700  
        TR:Amb to T1{1}                 1       4       1       0 1.00 1.00 1.00 1.00 (17) DISP     333  25050  
        Amb to T1{1}                    1       4       1       0 1.00 1.00 1.00 1.00 (17) DISP     333  25050  
        Sus. + E1{1}                    3       8      11       2 1.00 1.00            23a  OCC    1746  22211  
        Sus. + E2{1}                    3       8      11       2 1.00 1.00            23a  OCC    1772  22211  
        Sus. + E3{1}                    4       7      10       2 1.00 1.00            23a  OCC    1700  22211  
        Sus. + E4{1}                    3       7      12       2 1.00 1.00            23a  OCC    1806  22211  
        Sus. + E5{1}                    3      10      11       2 1.00 1.00            23a  OCC    1858  22211  
        Sus. + E6{1}                    4       7      11       2 1.00 1.00            23a  OCC    1718  22211  
        Sus. + E7{1}                    3       7      11       2 1.00 1.00            23a  OCC    1739  22211  
        Sus. + E8{1}                    3       8      11       2 1.00 1.00            23a  OCC    1788  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AH10   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       4       0       0 1.00 1.00 1.00 1.00  23a SUST     647  16700  
        TR:Amb to T1{1}                 1       2       0       0 1.00 1.00 1.00 1.00 (17) DISP     160  25050  
        Amb to T1{1}                    1       2       0       0 1.00 1.00 1.00 1.00 (17) DISP     160  25050  
        Sus. + E1{1}                    2       4       2       2 1.00 1.00            23a  OCC     883  22211  
        Sus. + E2{1}                    2       5       1       2 1.00 1.00            23a  OCC     849  22211  
        Sus. + E3{1}                    2       4       1       2 1.00 1.00            23a  OCC     851  22211  
        Sus. + E4{1}                    2       5       2       2 1.00 1.00            23a  OCC     907  22211  
        Sus. + E5{1}                    2       5       2       2 1.00 1.00            23a  OCC     902  22211  
        Sus. + E6{1}                    2       4       1       2 1.00 1.00            23a  OCC     827  22211  
        Sus. + E7{1}                    2       5       1       2 1.00 1.00            23a  OCC     873  22211  
        Sus. + E8{1}                    2       5       2       2 1.00 1.00            23a  OCC     878  22211  
 
 AH05N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       5       0       0 1.00 1.00 1.00 1.00  23a SUST     795  16700  
        TR:Amb to T1{1}                 1       4       0       0 1.00 1.00 1.00 1.00 (17) DISP     389  25050  
        Amb to T1{1}                    1       4       0       0 1.00 1.00 1.00 1.00 (17) DISP     389  25050  
        Sus. + E1{1}                    1       7       1       2 1.00 1.00            23a  OCC    1085  22211  
        Sus. + E2{1}                    2       7       2       2 1.00 1.00            23a  OCC    1043  22211  
        Sus. + E3{1}                    2       6       2       2 1.00 1.00            23a  OCC    1045  22211  
        Sus. + E4{1}                    1       6       1       2 1.00 1.00            23a  OCC    1021  22211  
        Sus. + E5{1}                    1       7       1       2 1.00 1.00            23a  OCC    1096  22211  
        Sus. + E6{1}                    2       6       2       2 1.00 1.00            23a  OCC    1028  22211  
        Sus. + E7{1}                    2       6       2       2 1.00 1.00            23a  OCC    1060  22211  
        Sus. + E8{1}                    1       6       1       2 1.00 1.00            23a  OCC    1013  22211  
 
 AH05N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       5       0       0 1.00 1.00 1.00 1.00  23a SUST     795  16700  
        TR:Amb to T1{1}                 1       4       0       0 1.31 1.09 1.00 1.00 (17) DISP     507  25050  
        Amb to T1{1}                    1       4       0       0 1.31 1.09 1.00 1.00 (17) DISP     507  25050  
        Sus. + E1{1}                    1       7       1       2 1.00 1.00            23a  OCC    1085  22211  
        Sus. + E2{1}                    2       7       2       2 1.00 1.00            23a  OCC    1043  22211  
        Sus. + E3{1}                    2       6       2       2 1.00 1.00            23a  OCC    1045  22211  
        Sus. + E4{1}                    1       6       1       2 1.00 1.00            23a  OCC    1021  22211  
        Sus. + E5{1}                    1       7       1       2 1.00 1.00            23a  OCC    1096  22211  
        Sus. + E6{1}                    2       6       2       2 1.00 1.00            23a  OCC    1028  22211  
        Sus. + E7{1}                    2       6       2       2 1.00 1.00            23a  OCC    1060  22211  
        Sus. + E8{1}                    1       6       1       2 1.00 1.00            23a  OCC    1013  22211  
 
 AH05F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 138       6       0       0 1.00 1.00 1.00 1.00  23a SUST     831  16700  
        TR:Amb to T1{1}                 2       4       0       0 1.31 1.09 1.00 1.00 (17) DISP     529  25050  
        Amb to T1{1}                    2       4       0       0 1.31 1.09 1.00 1.00 (17) DISP     529  25050  
        Sus. + E1{1}                    1       8       2       1 1.00 1.00            23a  OCC    1154  22211  
        Sus. + E2{1}                    0       7       2       2 1.00 1.00            23a  OCC    1088  22211  
        Sus. + E3{1}                    1       7       2       2 1.00 1.00            23a  OCC    1090  22211  
        Sus. + E4{1}                    0       7       2       1 1.00 1.00            23a  OCC    1079  22211  
        Sus. + E5{1}                    1       8       2       1 1.00 1.00            23a  OCC    1161  22211  
        Sus. + E6{1}                    1       7       2       2 1.00 1.00            23a  OCC    1073  22211  
        Sus. + E7{1}                    0       7       2       2 1.00 1.00            23a  OCC    1105  22211  
        Sus. + E8{1}                    0       7       2       1 1.00 1.00            23a  OCC    1073  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AH05F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 138       0       6       0 1.00 1.00 1.00 1.00  23a SUST     831  16700  
        TR:Amb to T1{1}                 2       0       4       0 1.00 1.00 1.00 1.00 (17) DISP     406  25050  
        Amb to T1{1}                    2       0       4       0 1.00 1.00 1.00 1.00 (17) DISP     406  25050  
        Sus. + E1{1}                    1       2       8       1 1.00 1.00            23a  OCC    1154  22211  
        Sus. + E2{1}                    0       2       7       2 1.00 1.00            23a  OCC    1088  22211  
        Sus. + E3{1}                    1       2       7       2 1.00 1.00            23a  OCC    1090  22211  
        Sus. + E4{1}                    0       2       7       1 1.00 1.00            23a  OCC    1079  22211  
        Sus. + E5{1}                    1       2       8       1 1.00 1.00            23a  OCC    1161  22211  
        Sus. + E6{1}                    1       2       7       2 1.00 1.00            23a  OCC    1073  22211  
        Sus. + E7{1}                    0       2       7       2 1.00 1.00            23a  OCC    1105  22211  
        Sus. + E8{1}                    0       2       7       1 1.00 1.00            23a  OCC    1073  22211  
 
 AH06N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 158       6       4       0 1.00 1.00 1.00 1.00  23a SUST    1067  16700  
        TR:Amb to T1{1}                 2       2       4       0 1.00 1.00 1.00 1.00 (17) DISP     419  25050  
        Amb to T1{1}                    2       2       4       0 1.00 1.00 1.00 1.00 (17) DISP     419  25050  
        Sus. + E1{1}                    4      12       9       1 1.00 1.00            23a  OCC    1760  22211  
        Sus. + E2{1}                    2       9       7       2 1.00 1.00            23a  OCC    1488  22211  
        Sus. + E3{1}                    3      11       5       2 1.00 1.00            23a  OCC    1542  22211  
        Sus. + E4{1}                    3      10       6       1 1.00 1.00            23a  OCC    1452  22211  
        Sus. + E5{1}                    2      10       7       1 1.00 1.00            23a  OCC    1535  22211  
        Sus. + E6{1}                    3      11       5       2 1.00 1.00            23a  OCC    1510  22211  
        Sus. + E7{1}                    2      10       7       2 1.00 1.00            23a  OCC    1513  22211  
        Sus. + E8{1}                    3      11       8       1 1.00 1.00            23a  OCC    1675  22211  
 
 AH06N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 158       2       7       0 1.00 1.00 1.00 1.00  23a SUST    1067  16700  
        TR:Amb to T1{1}                 2       4       2       0 1.31 1.09 1.00 1.00 (17) DISP     534  25050  
        Amb to T1{1}                    2       4       2       0 1.31 1.09 1.00 1.00 (17) DISP     534  25050  
        Sus. + E1{1}                    4       9       8       1 1.00 1.00            23a  OCC    1760  22211  
        Sus. + E2{1}                    2       2      11       2 1.00 1.00            23a  OCC    1488  22211  
        Sus. + E3{1}                    3       5      11       2 1.00 1.00            23a  OCC    1542  22211  
        Sus. + E4{1}                    3       6       8       1 1.00 1.00            23a  OCC    1452  22211  
        Sus. + E5{1}                    2       7       8       1 1.00 1.00            23a  OCC    1535  22211  
        Sus. + E6{1}                    3       5      11       2 1.00 1.00            23a  OCC    1510  22211  
        Sus. + E7{1}                    2       3      12       2 1.00 1.00            23a  OCC    1513  22211  
        Sus. + E8{1}                    3       8       7       1 1.00 1.00            23a  OCC    1675  22211  
 
 AH06F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       0       7 1.00 1.00 1.00 1.00  23a SUST     791  16700  
        TR:Amb to T1{1}                 1       4       0       2 1.31 1.09 1.00 1.00 (17) DISP     509  25050  
        Amb to T1{1}                    1       4       0       2 1.31 1.09 1.00 1.00 (17) DISP     509  25050  
        Sus. + E1{1}                    4       8       1       8 1.00 1.00            23a  OCC    1482  22211  
        Sus. + E2{1}                    0       1       2      12 1.00 1.00            23a  OCC    1235  22211  
        Sus. + E3{1}                    1       3       1      11 1.00 1.00            23a  OCC    1265  22211  
        Sus. + E4{1}                    3       5       1       8 1.00 1.00            23a  OCC    1247  22211  
        Sus. + E5{1}                    3       6       1       8 1.00 1.00            23a  OCC    1322  22211  
        Sus. + E6{1}                    1       3       1      11 1.00 1.00            23a  OCC    1231  22211  
        Sus. + E7{1}                    1       2       2      12 1.00 1.00            23a  OCC    1261  22211  
        Sus. + E8{1}                    4       7       1       8 1.00 1.00            23a  OCC    1409  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AH06F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       0       7 1.00 1.00 1.00 1.00  23a SUST     791  16700  
        TR:Amb to T1{1}                 1       4       0       2 1.00 1.00 1.00 1.00 (17) DISP     403  25050  
        Amb to T1{1}                    1       4       0       2 1.00 1.00 1.00 1.00 (17) DISP     403  25050  
        Sus. + E1{1}                    4       8       1       8 1.00 1.00            23a  OCC    1482  22211  
        Sus. + E2{1}                    0       1       2      12 1.00 1.00            23a  OCC    1235  22211  
        Sus. + E3{1}                    1       3       1      11 1.00 1.00            23a  OCC    1265  22211  
        Sus. + E4{1}                    3       5       1       8 1.00 1.00            23a  OCC    1247  22211  
        Sus. + E5{1}                    3       6       1       8 1.00 1.00            23a  OCC    1322  22211  
        Sus. + E6{1}                    1       3       1      11 1.00 1.00            23a  OCC    1231  22211  
        Sus. + E7{1}                    1       2       2      12 1.00 1.00            23a  OCC    1261  22211  
        Sus. + E8{1}                    4       7       1       8 1.00 1.00            23a  OCC    1409  22211  
 
 AH07N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135      30       1       7 1.00 1.00 1.00 1.00  23a SUST    3207  16700  
        TR:Amb to T1{1}                 1       2       0       2 1.00 1.00 1.00 1.00 (17) DISP     211  25050  
        Amb to T1{1}                    1       2       0       2 1.00 1.00 1.00 1.00 (17) DISP     211  25050  
        Sus. + E1{1}                    4      32       2       8 1.00 1.00            23a  OCC    3466  22211  
        Sus. + E2{1}                    1      33       4      12 1.00 1.00            23a  OCC    3824  22211  
        Sus. + E3{1}                    1      31       4      11 1.00 1.00            23a  OCC    3701  22211  
        Sus. + E4{1}                    4      38       2       8 1.00 1.00            23a  OCC    4009  22211  
        Sus. + E5{1}                    4      37       2       8 1.00 1.00            23a  OCC    3948  22211  
        Sus. + E6{1}                    1      31       4      11 1.00 1.00            23a  OCC    3691  22211  
        Sus. + E7{1}                    1      34       4      12 1.00 1.00            23a  OCC    3865  22211  
        Sus. + E8{1}                    4      33       2       8 1.00 1.00            23a  OCC    3509  22211  
 
 AH07N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135      30       1       7 1.00 1.00 1.00 1.00  23a SUST    3207  16700  
        TR:Amb to T1{1}                 1       2       0       2 1.31 1.09 1.00 1.00 (17) DISP     241  25050  
        Amb to T1{1}                    1       2       0       2 1.31 1.09 1.00 1.00 (17) DISP     241  25050  
        Sus. + E1{1}                    4      32       2       8 1.00 1.00            23a  OCC    3466  22211  
        Sus. + E2{1}                    1      33       4      12 1.00 1.00            23a  OCC    3824  22211  
        Sus. + E3{1}                    1      31       4      11 1.00 1.00            23a  OCC    3701  22211  
        Sus. + E4{1}                    4      38       2       8 1.00 1.00            23a  OCC    4009  22211  
        Sus. + E5{1}                    4      37       2       8 1.00 1.00            23a  OCC    3948  22211  
        Sus. + E6{1}                    1      31       4      11 1.00 1.00            23a  OCC    3691  22211  
        Sus. + E7{1}                    1      34       4      12 1.00 1.00            23a  OCC    3865  22211  
        Sus. + E8{1}                    4      33       2       8 1.00 1.00            23a  OCC    3509  22211  
 
 AH07F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 108      33       7       1 1.00 1.00 1.00 1.00  23a SUST    3464  16700  
        TR:Amb to T1{1}                 2       1       2       0 1.31 1.09 1.00 1.00 (17) DISP     220  25050  
        Amb to T1{1}                    2       1       2       0 1.31 1.09 1.00 1.00 (17) DISP     220  25050  
        Sus. + E1{1}                    4      34       8       2 1.00 1.00            23a  OCC    3635  22211  
        Sus. + E2{1}                    3      37      11       4 1.00 1.00            23a  OCC    4093  22211  
        Sus. + E3{1}                    3      35      11       4 1.00 1.00            23a  OCC    3969  22211  
        Sus. + E4{1}                    3      41       8       2 1.00 1.00            23a  OCC    4256  22211  
        Sus. + E5{1}                    2      40       8       2 1.00 1.00            23a  OCC    4175  22211  
        Sus. + E6{1}                    3      35      11       4 1.00 1.00            23a  OCC    3966  22211  
        Sus. + E7{1}                    3      37      11       4 1.00 1.00            23a  OCC    4134  22211  
        Sus. + E8{1}                    3      35       7       2 1.00 1.00            23a  OCC    3684  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AH07F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 108      21      27       1 1.00 1.00 1.00 1.00  23a SUST    3464  16700  
        TR:Amb to T1{1}                 2       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     190  25050  
        Amb to T1{1}                    2       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     190  25050  
        Sus. + E1{1}                    4      21      28       2 1.00 1.00            23a  OCC    3635  22211  
        Sus. + E2{1}                    3      26      27       4 1.00 1.00            23a  OCC    4093  22211  
        Sus. + E3{1}                    3      22      31       4 1.00 1.00            23a  OCC    3969  22211  
        Sus. + E4{1}                    3      27      32       2 1.00 1.00            23a  OCC    4256  22211  
        Sus. + E5{1}                    2      26      31       2 1.00 1.00            23a  OCC    4175  22211  
        Sus. + E6{1}                    3      21      31       4 1.00 1.00            23a  OCC    3966  22211  
        Sus. + E7{1}                    3      27      27       4 1.00 1.00            23a  OCC    4134  22211  
        Sus. + E8{1}                    3      22      28       2 1.00 1.00            23a  OCC    3684  22211  
 
 AH08   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 108      21      27       1 1.00 1.00 1.00 1.00  23a SUST    3475  16700  
        TR:Amb to T1{1}                 2       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     173  25050  
        Amb to T1{1}                    2       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     173  25050  
        Sus. + E1{1}                    4      21      27       2 1.00 1.00            23a  OCC    3584  22211  
        Sus. + E2{1}                    3      26      27       4 1.00 1.00            23a  OCC    4047  22211  
        Sus. + E3{1}                    3      21      30       4 1.00 1.00            23a  OCC    3932  22211  
        Sus. + E4{1}                    3      27      31       2 1.00 1.00            23a  OCC    4179  22211  
        Sus. + E5{1}                    2      26      31       2 1.00 1.00            23a  OCC    4094  22211  
        Sus. + E6{1}                    4      21      30       4 1.00 1.00            23a  OCC    3935  22211  
        Sus. + E7{1}                    3      26      27       4 1.00 1.00            23a  OCC    4088  22211  
        Sus. + E8{1}                    3      22      28       2 1.00 1.00            23a  OCC    3616  22211  
 
 *** Segment AH end   ***
 
 *** Segment AI begin ***
 
 AJ06   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 430      28      23       1 1.11 1.23 1.00 1.00  23a SUST    1227  16700  
        TR:Amb to T1{1}                 2       1       1       0 1.48 1.64 1.64 1.00 (17) DISP      31  25050  
        Amb to T1{1}                    2       1       1       0 1.48 1.64 1.64 1.00 (17) DISP      31  25050  
        Sus. + E1{1}                   11      53      49       2 1.11 1.23            23a  OCC    2059  22211  
        Sus. + E2{1}                   10      52      43       4 1.11 1.23            23a  OCC    1948  22211  
        Sus. + E3{1}                   10      48      48       4 1.11 1.23            23a  OCC    1983  22211  
        Sus. + E4{1}                   10      48      43       2 1.11 1.23            23a  OCC    1872  22211  
        Sus. + E5{1}                    9      49      44       2 1.11 1.23            23a  OCC    1903  22211  
        Sus. + E6{1}                   10      48      49       4 1.11 1.23            23a  OCC    1987  22211  
        Sus. + E7{1}                   10      52      43       4 1.11 1.23            23a  OCC    1945  22211  
        Sus. + E8{1}                   10      52      48       2 1.11 1.23            23a  OCC    2030  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AI01   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 435      34      10       1 1.00 1.00 1.00 1.00  23a SUST    1223  16700  
        TR:Amb to T1{1}                 2       0       1       0 1.00 1.00 1.00 1.00 (17) DISP      19  25050  
        Amb to T1{1}                    2       0       1       0 1.00 1.00 1.00 1.00 (17) DISP      19  25050  
        Sus. + E1{1}                   10      52      13       2 1.00 1.00            23a  OCC    1655  22211  
        Sus. + E2{1}                    9      34      25       4 1.00 1.00            23a  OCC    1574  22211  
        Sus. + E3{1}                    9      39      24       4 1.00 1.00            23a  OCC    1591  22211  
        Sus. + E4{1}                    9      44      13       2 1.00 1.00            23a  OCC    1482  22211  
        Sus. + E5{1}                    8      45      13       2 1.00 1.00            23a  OCC    1508  22211  
        Sus. + E6{1}                   10      40      24       4 1.00 1.00            23a  OCC    1596  22211  
        Sus. + E7{1}                    9      35      25       4 1.00 1.00            23a  OCC    1572  22211  
        Sus. + E8{1}                    9      51      13       2 1.00 1.00            23a  OCC    1630  22211  
 
 *** Segment AI end   ***
 
 *** Segment AJ begin ***
 
 AD07   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23      21     178      15 1.11 1.23 1.00 1.00  23a SUST    1607  16700  
        TR:Amb to T1{1}               132      53     152      15 1.48 1.64 1.64 1.00 (17) DISP    1917  25050  
        Amb to T1{1}                  132      53     152      15 1.48 1.64 1.64 1.00 (17) DISP    1917  25050  
        Sus. + E1{1}                   11     107     209      20 1.11 1.23            23a  OCC    2360  22211  
        Sus. + E2{1}                    0      89     211      21 1.11 1.23            23a  OCC    2227  22211  
        Sus. + E3{1}                   28      84     217      24 1.11 1.23            23a  OCC    2237  22211  
        Sus. + E4{1}                   16     112     215      24 1.11 1.23            23a  OCC    2424  22211  
        Sus. + E5{1}                   15     111     222      23 1.11 1.23            23a  OCC    2436  22211  
        Sus. + E6{1}                   27      85     224      24 1.11 1.23            23a  OCC    2281  22211  
        Sus. + E7{1}                    2      87     204      21 1.11 1.23            23a  OCC    2191  22211  
        Sus. + E8{1}                   10     109     202      20 1.11 1.23            23a  OCC    2353  22211  
 
 AJ01N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  64       7       2      15 1.00 1.00 1.00 1.00  23a SUST     138  16700  
        TR:Amb to T1{1}               132      25     228      15 1.00 1.00 1.00 1.00 (17) DISP    1655  25050  
        Amb to T1{1}                  132      25     228      15 1.00 1.00 1.00 1.00 (17) DISP    1655  25050  
        Sus. + E1{1}                    1      42      55      20 1.00 1.00            23a  OCC     605  22211  
        Sus. + E2{1}                   11      55      28      21 1.00 1.00            23a  OCC     539  22211  
        Sus. + E3{1}                   18      53      32      24 1.00 1.00            23a  OCC     552  22211  
        Sus. + E4{1}                    6      45      60      24 1.00 1.00            23a  OCC     643  22211  
        Sus. + E5{1}                    4      45      60      23 1.00 1.00            23a  OCC     646  22211  
        Sus. + E6{1}                   16      53      33      24 1.00 1.00            23a  OCC     547  22211  
        Sus. + E7{1}                   12      56      27      21 1.00 1.00            23a  OCC     544  22211  
        Sus. + E8{1}                    1      42      55      20 1.00 1.00            23a  OCC     600  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ01N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  64       2       7      15 1.33 1.11 1.00 1.00  23a SUST     142  16700  
        TR:Amb to T1{1}               132     228      25      15 1.78 1.48 1.00 1.00 (17) DISP    2886  25050  
        Amb to T1{1}                  132     228      25      15 1.78 1.48 1.00 1.00 (17) DISP    2886  25050  
        Sus. + E1{1}                    1      55      42      20 1.33 1.11            23a  OCC     734  22211  
        Sus. + E2{1}                   11      28      55      21 1.33 1.11            23a  OCC     608  22211  
        Sus. + E3{1}                   18      32      53      24 1.33 1.11            23a  OCC     628  22211  
        Sus. + E4{1}                    6      60      45      24 1.33 1.11            23a  OCC     782  22211  
        Sus. + E5{1}                    4      60      45      23 1.33 1.11            23a  OCC     786  22211  
        Sus. + E6{1}                   16      33      53      24 1.33 1.11            23a  OCC     624  22211  
        Sus. + E7{1}                   12      27      56      21 1.33 1.11            23a  OCC     612  22211  
        Sus. + E8{1}                    1      55      42      20 1.33 1.11            23a  OCC     729  22211  
 
 AJ01F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23      36      14       9 1.33 1.11 1.00 1.00  23a SUST     377  16700  
        TR:Amb to T1{1}                48     196      14      23 1.78 1.48 1.00 1.00 (17) DISP    2456  25050  
        Amb to T1{1}                   48     196      14      23 1.78 1.48 1.00 1.00 (17) DISP    2456  25050  
        Sus. + E1{1}                    2      90      16      46 1.33 1.11            23a  OCC     970  22211  
        Sus. + E2{1}                    2      66      22      59 1.33 1.11            23a  OCC     847  22211  
        Sus. + E3{1}                    0      73      25      57 1.33 1.11            23a  OCC     885  22211  
        Sus. + E4{1}                    3      97      19      49 1.33 1.11            23a  OCC    1041  22211  
        Sus. + E5{1}                    4      97      19      49 1.33 1.11            23a  OCC    1043  22211  
        Sus. + E6{1}                    1      73      25      56 1.33 1.11            23a  OCC     882  22211  
        Sus. + E7{1}                    2      66      22      60 1.33 1.11            23a  OCC     851  22211  
        Sus. + E8{1}                    1      90      17      46 1.33 1.11            23a  OCC     967  22211  
 
 AJ01F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23      36      14       9 1.00 1.00 1.00 1.00  23a SUST     294  16700  
        TR:Amb to T1{1}                48     196      14      23 1.00 1.00 1.00 1.00 (17) DISP    1399  25050  
        Amb to T1{1}                   48     196      14      23 1.00 1.00 1.00 1.00 (17) DISP    1399  25050  
        Sus. + E1{1}                    2      90      16      46 1.00 1.00            23a  OCC     775  22211  
        Sus. + E2{1}                    2      66      22      59 1.00 1.00            23a  OCC     721  22211  
        Sus. + E3{1}                    0      73      25      57 1.00 1.00            23a  OCC     742  22211  
        Sus. + E4{1}                    3      97      19      49 1.00 1.00            23a  OCC     829  22211  
        Sus. + E5{1}                    4      97      19      49 1.00 1.00            23a  OCC     831  22211  
        Sus. + E6{1}                    1      73      25      56 1.00 1.00            23a  OCC     738  22211  
        Sus. + E7{1}                    2      66      22      60 1.00 1.00            23a  OCC     726  22211  
        Sus. + E8{1}                    1      90      17      46 1.00 1.00            23a  OCC     772  22211  
 
 AJ10   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23     196       7       9 1.00 1.00 1.00 1.00  23a SUST    1431  16700  
        TR:Amb to T1{1}                48      63       7      23 1.00 1.00 1.00 1.00 (17) DISP     490  25050  
        Amb to T1{1}                   48      63       7      23 1.00 1.00 1.00 1.00 (17) DISP     490  25050  
        Sus. + E1{1}                    2     252      14      46 1.00 1.00            23a  OCC    1925  22211  
        Sus. + E2{1}                    5     252      22      59 1.00 1.00            23a  OCC    1985  22211  
        Sus. + E3{1}                    4     264      24      57 1.00 1.00            23a  OCC    2048  22211  
        Sus. + E4{1}                    1     265      12      49 1.00 1.00            23a  OCC    2012  22211  
        Sus. + E5{1}                    0     262      12      49 1.00 1.00            23a  OCC    1993  22211  
        Sus. + E6{1}                    3     261      24      56 1.00 1.00            23a  OCC    2028  22211  
        Sus. + E7{1}                    6     254      22      60 1.00 1.00            23a  OCC    2004  22211  
        Sus. + E8{1}                    3     255      13      46 1.00 1.00            23a  OCC    1943  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ02N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23     256       5       9 1.00 1.00 1.00 1.00  23a SUST    1862  16700  
        TR:Amb to T1{1}                48     145       5      23 1.00 1.00 1.00 1.00 (17) DISP    1046  25050  
        Amb to T1{1}                   48     145       5      23 1.00 1.00 1.00 1.00 (17) DISP    1046  25050  
        Sus. + E1{1}                    3     314      13      46 1.00 1.00            23a  OCC    2368  22211  
        Sus. + E2{1}                    7     320      21      59 1.00 1.00            23a  OCC    2468  22211  
        Sus. + E3{1}                    5     333      22      57 1.00 1.00            23a  OCC    2532  22211  
        Sus. + E4{1}                    2     326      12      49 1.00 1.00            23a  OCC    2453  22211  
        Sus. + E5{1}                    1     322      12      49 1.00 1.00            23a  OCC    2428  22211  
        Sus. + E6{1}                    4     329      22      56 1.00 1.00            23a  OCC    2506  22211  
        Sus. + E7{1}                    7     324      21      60 1.00 1.00            23a  OCC    2493  22211  
        Sus. + E8{1}                    4     318      12      46 1.00 1.00            23a  OCC    2392  22211  
 
 AJ02N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23     256       5       9 1.33 1.11 1.00 1.00  23a SUST    2477  16700  
        TR:Amb to T1{1}                48     145       5      23 1.78 1.48 1.00 1.00 (17) DISP    1826  25050  
        Amb to T1{1}                   48     145       5      23 1.78 1.48 1.00 1.00 (17) DISP    1826  25050  
        Sus. + E1{1}                    3     314      13      46 1.33 1.11            23a  OCC    3105  22211  
        Sus. + E2{1}                    7     320      21      59 1.33 1.11            23a  OCC    3212  22211  
        Sus. + E3{1}                    5     333      22      57 1.33 1.11            23a  OCC    3310  22211  
        Sus. + E4{1}                    2     326      12      49 1.33 1.11            23a  OCC    3221  22211  
        Sus. + E5{1}                    1     322      12      49 1.33 1.11            23a  OCC    3185  22211  
        Sus. + E6{1}                    4     329      22      56 1.33 1.11            23a  OCC    3275  22211  
        Sus. + E7{1}                    7     324      21      60 1.33 1.11            23a  OCC    3247  22211  
        Sus. + E8{1}                    4     318      12      46 1.33 1.11            23a  OCC    3139  22211  
 
 AJ02F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 105     302      10       3 1.33 1.11 1.00 1.00  23a SUST    2964  16700  
        TR:Amb to T1{1}               132     177      22       3 1.78 1.48 1.00 1.00 (17) DISP    2257  25050  
        Amb to T1{1}                  132     177      22       3 1.78 1.48 1.00 1.00 (17) DISP    2257  25050  
        Sus. + E1{1}                    4     360      48      12 1.33 1.11            23a  OCC    3604  22211  
        Sus. + E2{1}                   16     370      60      20 1.33 1.11            23a  OCC    3747  22211  
        Sus. + E3{1}                   13     382      58      20 1.33 1.11            23a  OCC    3838  22211  
        Sus. + E4{1}                    1     372      51      11 1.33 1.11            23a  OCC    3719  22211  
        Sus. + E5{1}                    1     368      51      11 1.33 1.11            23a  OCC    3681  22211  
        Sus. + E6{1}                   11     378      57      20 1.33 1.11            23a  OCC    3800  22211  
        Sus. + E7{1}                   17     374      61      20 1.33 1.11            23a  OCC    3783  22211  
        Sus. + E8{1}                    6     364      48      12 1.33 1.11            23a  OCC    3641  22211  
 
 AJ02F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 105      10     302       3 1.00 1.00 1.00 1.00  23a SUST    2237  16700  
        TR:Amb to T1{1}               132      22     177       3 1.00 1.00 1.00 1.00 (17) DISP    1299  25050  
        Amb to T1{1}                  132      22     177       3 1.00 1.00 1.00 1.00 (17) DISP    1299  25050  
        Sus. + E1{1}                    4      48     360      12 1.00 1.00            23a  OCC    2743  22211  
        Sus. + E2{1}                   16      60     370      20 1.00 1.00            23a  OCC    2864  22211  
        Sus. + E3{1}                   13      58     382      20 1.00 1.00            23a  OCC    2927  22211  
        Sus. + E4{1}                    1      51     372      11 1.00 1.00            23a  OCC    2828  22211  
        Sus. + E5{1}                    1      51     368      11 1.00 1.00            23a  OCC    2801  22211  
        Sus. + E6{1}                   11      57     378      20 1.00 1.00            23a  OCC    2898  22211  
        Sus. + E7{1}                   17      61     374      20 1.00 1.00            23a  OCC    2891  22211  
        Sus. + E8{1}                    6      48     364      12 1.00 1.00            23a  OCC    2769  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ03   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 136      20     365       3 1.00 1.00 1.00 1.00  23a SUST    2706  16700  
        TR:Amb to T1{1}               132      12      45       3 1.00 1.00 1.00 1.00 (17) DISP     384  25050  
        Amb to T1{1}                  132      12      45       3 1.00 1.00 1.00 1.00 (17) DISP     384  25050  
        Sus. + E1{1}                    7      51     402      12 1.00 1.00            23a  OCC    3068  22211  
        Sus. + E2{1}                   19      61     403      20 1.00 1.00            23a  OCC    3139  22211  
        Sus. + E3{1}                    9      56     419      20 1.00 1.00            23a  OCC    3200  22211  
        Sus. + E4{1}                    3      56     419      11 1.00 1.00            23a  OCC    3181  22211  
        Sus. + E5{1}                    4      56     417      11 1.00 1.00            23a  OCC    3168  22211  
        Sus. + E6{1}                    8      56     418      20 1.00 1.00            23a  OCC    3188  22211  
        Sus. + E7{1}                   21      61     405      20 1.00 1.00            23a  OCC    3150  22211  
        Sus. + E8{1}                    9      51     404      12 1.00 1.00            23a  OCC    3081  22211  
 
 AJ04   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 204      22     380       3 1.00 1.00 1.00 1.00  23a SUST    2848  16700  
        TR:Amb to T1{1}               132      10      13       3 1.00 1.00 1.00 1.00 (17) DISP     173  25050  
        Amb to T1{1}                  132      10      13       3 1.00 1.00 1.00 1.00 (17) DISP     173  25050  
        Sus. + E1{1}                   16      45     407      12 1.00 1.00            23a  OCC    3121  22211  
        Sus. + E2{1}                   28      55     406      20 1.00 1.00            23a  OCC    3185  22211  
        Sus. + E3{1}                    1      50     422      20 1.00 1.00            23a  OCC    3236  22211  
        Sus. + E4{1}                   11      51     424      11 1.00 1.00            23a  OCC    3241  22211  
        Sus. + E5{1}                   12      51     422      11 1.00 1.00            23a  OCC    3231  22211  
        Sus. + E6{1}                    0      49     421      20 1.00 1.00            23a  OCC    3229  22211  
        Sus. + E7{1}                   29      55     407      20 1.00 1.00            23a  OCC    3192  22211  
        Sus. + E8{1}                   17      46     408      12 1.00 1.00            23a  OCC    3131  22211  
 
 AJ09 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 226      29     425       3 1.18 1.18 1.00 1.00  23a SUST    3731  16700  
        TR:Amb to T1{1}               132       3      81       3 1.57 1.57 1.57 1.00 (17) DISP     983  25050  
        Amb to T1{1}                  132       3      81       3 1.57 1.57 1.57 1.00 (17) DISP     983  25050  
        Sus. + E1{1}                   18      44     445      12 1.18 1.18            23a  OCC    3964  22211  
        Sus. + E2{1}                   30      36     453      20 1.18 1.18            23a  OCC    4016  22211  
        Sus. + E3{1}                    1      42     433      20 1.18 1.18            23a  OCC    3915  22211  
        Sus. + E4{1}                   13      36     426      11 1.18 1.18            23a  OCC    3817  22211  
        Sus. + E5{1}                   15      37     425      11 1.18 1.18            23a  OCC    3823  22211  
        Sus. + E6{1}                    3      43     433      20 1.18 1.18            23a  OCC    3914  22211  
        Sus. + E7{1}                   32      35     453      20 1.18 1.18            23a  OCC    4023  22211  
        Sus. + E8{1}                   20      43     446      12 1.18 1.18            23a  OCC    3964  22211  
 
 AJ09 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 237      21     425       3 1.18 1.18 1.00 1.00  23a SUST    3732  16700  
        TR:Amb to T1{1}               132       3      81       3 1.57 1.57 1.57 1.00 (17) DISP     983  25050  
        Amb to T1{1}                  132       3      81       3 1.57 1.57 1.57 1.00 (17) DISP     983  25050  
        Sus. + E1{1}                   20      35     445      13 1.18 1.18            23a  OCC    3964  22211  
        Sus. + E2{1}                   31      29     453      18 1.18 1.18            23a  OCC    4016  22211  
        Sus. + E3{1}                    3      33     433      19 1.18 1.18            23a  OCC    3905  22211  
        Sus. + E4{1}                   15      29     426      12 1.18 1.18            23a  OCC    3831  22211  
        Sus. + E5{1}                   16      30     425      12 1.18 1.18            23a  OCC    3838  22211  
        Sus. + E6{1}                    4      34     433      19 1.18 1.18            23a  OCC    3904  22211  
        Sus. + E7{1}                   33      28     453      18 1.18 1.18            23a  OCC    4023  22211  
        Sus. + E8{1}                   21      34     446      13 1.18 1.18            23a  OCC    3964  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ05N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 239      21     427       3 1.00 1.00 1.00 1.00  23a SUST    3207  16700  
        TR:Amb to T1{1}               132       2      87       3 1.00 1.00 1.00 1.00 (17) DISP     666  25050  
        Amb to T1{1}                  132       2      87       3 1.00 1.00 1.00 1.00 (17) DISP     666  25050  
        Sus. + E1{1}                   20      38     451      13 1.00 1.00            23a  OCC    3439  22211  
        Sus. + E2{1}                   32      32     459      18 1.00 1.00            23a  OCC    3486  22211  
        Sus. + E3{1}                    3      37     440      19 1.00 1.00            23a  OCC    3390  22211  
        Sus. + E4{1}                   15      32     431      12 1.00 1.00            23a  OCC    3318  22211  
        Sus. + E5{1}                   16      33     431      12 1.00 1.00            23a  OCC    3323  22211  
        Sus. + E6{1}                    4      37     439      19 1.00 1.00            23a  OCC    3389  22211  
        Sus. + E7{1}                   33      32     460      18 1.00 1.00            23a  OCC    3492  22211  
        Sus. + E8{1}                   21      37     452      13 1.00 1.00            23a  OCC    3439  22211  
 
 AJ05N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 239     427      21       3 1.33 1.11 1.00 1.00  23a SUST    4234  16700  
        TR:Amb to T1{1}               132      87       2       3 1.78 1.48 1.00 1.00 (17) DISP    1137  25050  
        Amb to T1{1}                  132      87       2       3 1.78 1.48 1.00 1.00 (17) DISP    1137  25050  
        Sus. + E1{1}                   20     451      38      13 1.33 1.11            23a  OCC    4520  22211  
        Sus. + E2{1}                   32     459      32      18 1.33 1.11            23a  OCC    4585  22211  
        Sus. + E3{1}                    3     440      37      19 1.33 1.11            23a  OCC    4442  22211  
        Sus. + E4{1}                   15     431      32      12 1.33 1.11            23a  OCC    4355  22211  
        Sus. + E5{1}                   16     431      33      12 1.33 1.11            23a  OCC    4360  22211  
        Sus. + E6{1}                    4     439      37      19 1.33 1.11            23a  OCC    4439  22211  
        Sus. + E7{1}                   33     460      32      18 1.33 1.11            23a  OCC    4594  22211  
        Sus. + E8{1}                   21     452      37      13 1.33 1.11            23a  OCC    4522  22211  
 
 AJ05F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23     527       2      23 1.33 1.11 1.00 1.00  23a SUST    5092  16700  
        TR:Amb to T1{1}                48      56       2       1 1.78 1.48 1.00 1.00 (17) DISP     710  25050  
        Amb to T1{1}                   48      56       2       1 1.78 1.48 1.00 1.00 (17) DISP     710  25050  
        Sus. + E1{1}                   29     554       3      48 1.33 1.11            23a  OCC    5425  22211  
        Sus. + E2{1}                   33     559       7      43 1.33 1.11            23a  OCC    5447  22211  
        Sus. + E3{1}                   31     552       8      48 1.33 1.11            23a  OCC    5411  22211  
        Sus. + E4{1}                   28     547       2      42 1.33 1.11            23a  OCC    5342  22211  
        Sus. + E5{1}                   27     547       2      43 1.33 1.11            23a  OCC    5344  22211  
        Sus. + E6{1}                   30     551       8      48 1.33 1.11            23a  OCC    5406  22211  
        Sus. + E7{1}                   34     559       7      42 1.33 1.11            23a  OCC    5453  22211  
        Sus. + E8{1}                   30     554       3      47 1.33 1.11            23a  OCC    5424  22211  
 
 AJ05F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23     527       2      23 1.00 1.00 1.00 1.00  23a SUST    3825  16700  
        TR:Amb to T1{1}                48      56       2       1 1.00 1.00 1.00 1.00 (17) DISP     409  25050  
        Amb to T1{1}                   48      56       2       1 1.00 1.00 1.00 1.00 (17) DISP     409  25050  
        Sus. + E1{1}                   29     554       3      48 1.00 1.00            23a  OCC    4106  22211  
        Sus. + E2{1}                   33     559       7      43 1.00 1.00            23a  OCC    4113  22211  
        Sus. + E3{1}                   31     552       8      48 1.00 1.00            23a  OCC    4097  22211  
        Sus. + E4{1}                   28     547       2      42 1.00 1.00            23a  OCC    4037  22211  
        Sus. + E5{1}                   27     547       2      43 1.00 1.00            23a  OCC    4040  22211  
        Sus. + E6{1}                   30     551       8      48 1.00 1.00            23a  OCC    4094  22211  
        Sus. + E7{1}                   34     559       7      42 1.00 1.00            23a  OCC    4117  22211  
        Sus. + E8{1}                   30     554       3      47 1.00 1.00            23a  OCC    4104  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ11 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23     632       1      23 1.00 1.00 1.00 1.00  23a SUST    4586  16700  
        TR:Amb to T1{1}                48       0       0       1 1.00 1.00 1.00 1.00 (17) DISP      26  25050  
        Amb to T1{1}                   48       0       0       1 1.00 1.00 1.00 1.00 (17) DISP      26  25050  
        Sus. + E1{1}                   30     650      11      48 1.00 1.00            23a  OCC    4835  22211  
        Sus. + E2{1}                   33     650       6      43 1.00 1.00            23a  OCC    4795  22211  
        Sus. + E3{1}                   32     659       6      48 1.00 1.00            23a  OCC    4867  22211  
        Sus. + E4{1}                   29     659      11      42 1.00 1.00            23a  OCC    4847  22211  
        Sus. + E5{1}                   28     659      11      43 1.00 1.00            23a  OCC    4854  22211  
        Sus. + E6{1}                   31     659       6      48 1.00 1.00            23a  OCC    4867  22211  
        Sus. + E7{1}                   34     650       6      42 1.00 1.00            23a  OCC    4794  22211  
        Sus. + E8{1}                   31     650      11      47 1.00 1.00            23a  OCC    4829  22211  
 
 AJ11 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   3     632       1      28 1.00 1.00 1.00 1.00  23a SUST    4576  16700  
        TR:Amb to T1{1}                 1       0       0       1 1.00 1.00 1.00 1.00 (17) DISP       8  25050  
        Amb to T1{1}                    1       0       0       1 1.00 1.00 1.00 1.00 (17) DISP       8  25050  
        Sus. + E1{1}                   17     650      11      53 1.00 1.00            23a  OCC    4822  22211  
        Sus. + E2{1}                   16     649       6      48 1.00 1.00            23a  OCC    4780  22211  
        Sus. + E3{1}                   16     658       6      53 1.00 1.00            23a  OCC    4852  22211  
        Sus. + E4{1}                   17     659      11      47 1.00 1.00            23a  OCC    4834  22211  
        Sus. + E5{1}                   17     659      11      48 1.00 1.00            23a  OCC    4841  22211  
        Sus. + E6{1}                   16     658       6      54 1.00 1.00            23a  OCC    4853  22211  
        Sus. + E7{1}                   16     650       6      48 1.00 1.00            23a  OCC    4779  22211  
        Sus. + E8{1}                   17     650      11      53 1.00 1.00            23a  OCC    4815  22211  
 
 AJ06 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   3     437       1      28 1.11 1.23 1.00 1.00  23a SUST    3507  16700  
        TR:Amb to T1{1}                 1       1       0       1 1.48 1.64 1.64 1.00 (17) DISP      11  25050  
        Amb to T1{1}                    1       1       0       1 1.48 1.64 1.64 1.00 (17) DISP      11  25050  
        Sus. + E1{1}                   16     461       4      53 1.11 1.23            23a  OCC    3782  22211  
        Sus. + E2{1}                   15     459       2      48 1.11 1.23            23a  OCC    3747  22211  
        Sus. + E3{1}                   15     458       2      53 1.11 1.23            23a  OCC    3764  22211  
        Sus. + E4{1}                   16     458       4      47 1.11 1.23            23a  OCC    3738  22211  
        Sus. + E5{1}                   16     459       4      48 1.11 1.23            23a  OCC    3749  22211  
        Sus. + E6{1}                   15     458       2      54 1.11 1.23            23a  OCC    3765  22211  
        Sus. + E7{1}                   15     459       2      48 1.11 1.23            23a  OCC    3746  22211  
        Sus. + E8{1}                   16     460       3      53 1.11 1.23            23a  OCC    3773  22211  
 
 AJ06 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     464       2       0 1.11 1.23 1.00 1.00  23a SUST    3724  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    3     466       4       0 1.11 1.23            23a  OCC    3747  22211  
        Sus. + E2{1}                    3     466       4       0 1.11 1.23            23a  OCC    3747  22211  
        Sus. + E3{1}                    3     466       4       0 1.11 1.23            23a  OCC    3746  22211  
        Sus. + E4{1}                    3     466       4       0 1.11 1.23            23a  OCC    3746  22211  
        Sus. + E5{1}                    3     466       4       0 1.11 1.23            23a  OCC    3746  22211  
        Sus. + E6{1}                    3     466       4       0 1.11 1.23            23a  OCC    3746  22211  
        Sus. + E7{1}                    3     466       4       0 1.11 1.23            23a  OCC    3747  22211  
        Sus. + E8{1}                    3     466       4       0 1.11 1.23            23a  OCC    3747  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ07N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     134       0       0 1.00 1.00 1.00 1.00  23a SUST     973  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    1     135       0       0 1.00 1.00            23a  OCC     977  22211  
        Sus. + E2{1}                    1     135       0       0 1.00 1.00            23a  OCC     977  22211  
        Sus. + E3{1}                    1     134       0       0 1.00 1.00            23a  OCC     976  22211  
        Sus. + E4{1}                    1     134       0       0 1.00 1.00            23a  OCC     976  22211  
        Sus. + E5{1}                    1     134       0       0 1.00 1.00            23a  OCC     976  22211  
        Sus. + E6{1}                    1     134       0       0 1.00 1.00            23a  OCC     976  22211  
        Sus. + E7{1}                    1     135       0       0 1.00 1.00            23a  OCC     977  22211  
        Sus. + E8{1}                    1     135       0       0 1.00 1.00            23a  OCC     977  22211  
 
 AJ07N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     134       0       0 1.33 1.11 1.00 1.00  23a SUST    1297  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    1     135       0       0 1.33 1.11            23a  OCC    1301  22211  
        Sus. + E2{1}                    1     135       0       0 1.33 1.11            23a  OCC    1301  22211  
        Sus. + E3{1}                    1     134       0       0 1.33 1.11            23a  OCC    1299  22211  
        Sus. + E4{1}                    1     134       0       0 1.33 1.11            23a  OCC    1300  22211  
        Sus. + E5{1}                    1     134       0       0 1.33 1.11            23a  OCC    1300  22211  
        Sus. + E6{1}                    1     134       0       0 1.33 1.11            23a  OCC    1299  22211  
        Sus. + E7{1}                    1     135       0       0 1.33 1.11            23a  OCC    1301  22211  
        Sus. + E8{1}                    1     135       0       0 1.33 1.11            23a  OCC    1301  22211  
 
 AJ07F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 355       0       0       0 1.33 1.11 1.00 1.00  23a SUST     167  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E2{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E3{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E4{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E5{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E6{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E7{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E8{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
 
 AJ07F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 355       0       0       0 1.00 1.00 1.00 1.00  23a SUST     167  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ08   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 355       0       0       0 1.00 1.00 1.00 1.00  23a SUST     167  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
 
 *** Segment AJ end   ***
 
 *** Segment AK begin ***
 
 AD06   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  10      38      19       3 1.11 1.23 1.00 1.00  23a SUST     354  16700  
        TR:Amb to T1{1}                 4     232     188       6 1.48 1.64 1.64 1.00 (17) DISP    3214  25050  
        Amb to T1{1}                    4     232     188       6 1.48 1.64 1.64 1.00 (17) DISP    3214  25050  
        Sus. + E1{1}                   30     137     126       9 1.11 1.23            23a  OCC    1607  22211  
        Sus. + E2{1}                   79     165     105       4 1.11 1.23            23a  OCC    1666  22211  
        Sus. + E3{1}                  111     153     115       3 1.11 1.23            23a  OCC    1659  22211  
        Sus. + E4{1}                   61     156     137       8 1.11 1.23            23a  OCC    1790  22211  
        Sus. + E5{1}                   29     140     129       8 1.11 1.23            23a  OCC    1640  22211  
        Sus. + E6{1}                   79     163     108       3 1.11 1.23            23a  OCC    1663  22211  
        Sus. + E7{1}                  111     155     112       4 1.11 1.23            23a  OCC    1659  22211  
        Sus. + E8{1}                   62     153     134       9 1.11 1.23            23a  OCC    1758  22211  
 
 AK01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  10      27       1       3 1.00 1.00 1.00 1.00  23a SUST     199  16700  
        TR:Amb to T1{1}                 4      24      50       6 1.00 1.00 1.00 1.00 (17) DISP     389  25050  
        Amb to T1{1}                    4      24      50       6 1.00 1.00 1.00 1.00 (17) DISP     389  25050  
        Sus. + E1{1}                   39      59      28       9 1.00 1.00            23a  OCC     527  22211  
        Sus. + E2{1}                   88      42      35       4 1.00 1.00            23a  OCC     508  22211  
        Sus. + E3{1}                  119      39      34       3 1.00 1.00            23a  OCC     511  22211  
        Sus. + E4{1}                   70      56      30       8 1.00 1.00            23a  OCC     533  22211  
        Sus. + E5{1}                   38      55      29       8 1.00 1.00            23a  OCC     508  22211  
        Sus. + E6{1}                   87      38      34       3 1.00 1.00            23a  OCC     493  22211  
        Sus. + E7{1}                  120      43      35       4 1.00 1.00            23a  OCC     526  22211  
        Sus. + E8{1}                   71      60      29       9 1.00 1.00            23a  OCC     552  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AK02 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  10      94      21       3 1.00 1.00 1.00 1.00  23a SUST     699  16700  
        TR:Amb to T1{1}                 4     149     216       6 1.00 1.00 1.00 1.00 (17) DISP    1827  25050  
        Amb to T1{1}                    4     149     216       6 1.00 1.00 1.00 1.00 (17) DISP    1827  25050  
        Sus. + E1{1}                   44     117     140       9 1.00 1.00            23a  OCC    1600  22211  
        Sus. + E2{1}                   93     131     167       4 1.00 1.00            23a  OCC    1832  22211  
        Sus. + E3{1}                  124     118     158       3 1.00 1.00            23a  OCC    1768  22211  
        Sus. + E4{1}                   75     104     154       8 1.00 1.00            23a  OCC    1699  22211  
        Sus. + E5{1}                   43     101     143       8 1.00 1.00            23a  OCC    1603  22211  
        Sus. + E6{1}                   92     116     164       3 1.00 1.00            23a  OCC    1791  22211  
        Sus. + E7{1}                  125     134     161       4 1.00 1.00            23a  OCC    1811  22211  
        Sus. + E8{1}                   76     120     151       9 1.00 1.00            23a  OCC    1698  22211  
 
 AK02 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  10      94      21       3 1.00 1.00 1.00 1.00  23a SUST     699  16700  
        TR:Amb to T1{1}                69     149     216       6 1.00 1.00 1.00 1.00 (17) DISP    1856  25050  
        Amb to T1{1}                   69     149     216       6 1.00 1.00 1.00 1.00 (17) DISP    1856  25050  
        Sus. + E1{1}                   22     117     140       9 1.00 1.00            23a  OCC    1590  22211  
        Sus. + E2{1}                   28     131     167       4 1.00 1.00            23a  OCC    1801  22211  
        Sus. + E3{1}                  189     118     158       3 1.00 1.00            23a  OCC    1798  22211  
        Sus. + E4{1}                  140     104     154       8 1.00 1.00            23a  OCC    1730  22211  
        Sus. + E5{1}                   23     101     143       8 1.00 1.00            23a  OCC    1594  22211  
        Sus. + E6{1}                   27     116     164       3 1.00 1.00            23a  OCC    1760  22211  
        Sus. + E7{1}                  190     134     161       4 1.00 1.00            23a  OCC    1842  22211  
        Sus. + E8{1}                  141     120     151       9 1.00 1.00            23a  OCC    1729  22211  
 
 AK03   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  10       4      25       3 1.00 1.00 1.00 1.00  23a SUST     191  16700  
        TR:Amb to T1{1}                69       7     246       6 1.00 1.00 1.00 1.00 (17) DISP    1742  25050  
        Amb to T1{1}                   69       7     246       6 1.00 1.00 1.00 1.00 (17) DISP    1742  25050  
        Sus. + E1{1}                   21       5     170       9 1.00 1.00            23a  OCC    1246  22211  
        Sus. + E2{1}                   29       6     191       4 1.00 1.00            23a  OCC    1406  22211  
        Sus. + E3{1}                  191       5     190       3 1.00 1.00            23a  OCC    1475  22211  
        Sus. + E4{1}                  141       4     177       8 1.00 1.00            23a  OCC    1354  22211  
        Sus. + E5{1}                   21       4     173       8 1.00 1.00            23a  OCC    1267  22211  
        Sus. + E6{1}                   28       5     188       3 1.00 1.00            23a  OCC    1385  22211  
        Sus. + E7{1}                  191       6     193       4 1.00 1.00            23a  OCC    1496  22211  
        Sus. + E8{1}                  142       5     174       9 1.00 1.00            23a  OCC    1335  22211  
 
 *** Segment AK end   ***
 
 *** Segment AL begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W09    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       6       6 1.08 1.19 1.00 1.00  23a SUST     682  16700  
        TR:Amb to T1{1}                 4      36       1      11 1.44 1.58 1.58 1.00 (17) DISP    1136  25050  
        Amb to T1{1}                    4      36       1      11 1.44 1.58 1.58 1.00 (17) DISP    1136  25050  
        Sus. + E1{1}                    0      31       8      22 1.08 1.19            23a  OCC    1490  22211  
        Sus. + E2{1}                    2      25      11      20 1.08 1.19            23a  OCC    1336  22211  
        Sus. + E3{1}                    4      34      12      23 1.08 1.19            23a  OCC    1571  22211  
        Sus. + E4{1}                    5      23       8      19 1.08 1.19            23a  OCC    1291  22211  
        Sus. + E5{1}                    0      31      10      21 1.08 1.19            23a  OCC    1467  22211  
        Sus. + E6{1}                    1      25      10      22 1.08 1.19            23a  OCC    1357  22211  
        Sus. + E7{1}                    3      34      13      21 1.08 1.19            23a  OCC    1567  22211  
        Sus. + E8{1}                    4      23       7      21 1.08 1.19            23a  OCC    1300  22211  
 
 AL01N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515      10       1       6 1.00 1.00 1.00 1.00  23a SUST     752  16700  
        TR:Amb to T1{1}                 4      11       9      11 1.00 1.00 1.00 1.00 (17) DISP     391  25050  
        Amb to T1{1}                    4      11       9      11 1.00 1.00 1.00 1.00 (17) DISP     391  25050  
        Sus. + E1{1}                    2      20       9      22 1.00 1.00            23a  OCC    1226  22211  
        Sus. + E2{1}                    1      17       8      20 1.00 1.00            23a  OCC    1138  22211  
        Sus. + E3{1}                    7      24       8      23 1.00 1.00            23a  OCC    1274  22211  
        Sus. + E4{1}                    8      27       7      19 1.00 1.00            23a  OCC    1264  22211  
        Sus. + E5{1}                    3      23       8      21 1.00 1.00            23a  OCC    1230  22211  
        Sus. + E6{1}                    2      20       8      22 1.00 1.00            23a  OCC    1194  22211  
        Sus. + E7{1}                    6      21       8      21 1.00 1.00            23a  OCC    1206  22211  
        Sus. + E8{1}                    7      24       7      21 1.00 1.00            23a  OCC    1231  22211  
 
 AL01N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515      10       1       6 1.30 1.08 1.00 1.00  23a SUST     818  16700  
        TR:Amb to T1{1}                 4      11       9      11 1.73 1.44 1.00 1.00 (17) DISP     551  25050  
        Amb to T1{1}                    4      11       9      11 1.73 1.44 1.00 1.00 (17) DISP     551  25050  
        Sus. + E1{1}                    2      20       9      22 1.30 1.08            23a  OCC    1337  22211  
        Sus. + E2{1}                    1      17       8      20 1.30 1.08            23a  OCC    1232  22211  
        Sus. + E3{1}                    7      24       8      23 1.30 1.08            23a  OCC    1408  22211  
        Sus. + E4{1}                    8      27       7      19 1.30 1.08            23a  OCC    1424  22211  
        Sus. + E5{1}                    3      23       8      21 1.30 1.08            23a  OCC    1359  22211  
        Sus. + E6{1}                    2      20       8      22 1.30 1.08            23a  OCC    1300  22211  
        Sus. + E7{1}                    6      21       8      21 1.30 1.08            23a  OCC    1320  22211  
        Sus. + E8{1}                    7      24       7      21 1.30 1.08            23a  OCC    1366  22211  
 
 AL01F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 528      13       6       2 1.30 1.08 1.00 1.00  23a SUST     934  16700  
        TR:Amb to T1{1}                 4      11       8      13 1.73 1.44 1.00 1.00 (17) DISP     547  25050  
        Amb to T1{1}                    4      11       8      13 1.73 1.44 1.00 1.00 (17) DISP     547  25050  
        Sus. + E1{1}                    3      24      19      12 1.30 1.08            23a  OCC    1446  22211  
        Sus. + E2{1}                    1      20      17      11 1.30 1.08            23a  OCC    1333  22211  
        Sus. + E3{1}                    4      26      19      12 1.30 1.08            23a  OCC    1491  22211  
        Sus. + E4{1}                    7      30      17      10 1.30 1.08            23a  OCC    1532  22211  
        Sus. + E5{1}                    7      27      17      12 1.30 1.08            23a  OCC    1489  22211  
        Sus. + E6{1}                    3      23      18      11 1.30 1.08            23a  OCC    1415  22211  
        Sus. + E7{1}                    0      22      18      12 1.30 1.08            23a  OCC    1391  22211  
        Sus. + E8{1}                    4      26      18      10 1.30 1.08            23a  OCC    1457  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AL01F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 528       6      13       2 1.00 1.00 1.00 1.00  23a SUST     848  16700  
        TR:Amb to T1{1}                 4       8      11      13 1.00 1.00 1.00 1.00 (17) DISP     396  25050  
        Amb to T1{1}                    4       8      11      13 1.00 1.00 1.00 1.00 (17) DISP     396  25050  
        Sus. + E1{1}                    3      19      24      12 1.00 1.00            23a  OCC    1303  22211  
        Sus. + E2{1}                    1      17      20      11 1.00 1.00            23a  OCC    1212  22211  
        Sus. + E3{1}                    4      19      26      12 1.00 1.00            23a  OCC    1333  22211  
        Sus. + E4{1}                    7      17      30      10 1.00 1.00            23a  OCC    1344  22211  
        Sus. + E5{1}                    7      17      27      12 1.00 1.00            23a  OCC    1326  22211  
        Sus. + E6{1}                    3      18      23      11 1.00 1.00            23a  OCC    1275  22211  
        Sus. + E7{1}                    0      18      22      12 1.00 1.00            23a  OCC    1257  22211  
        Sus. + E8{1}                    4      18      26      10 1.00 1.00            23a  OCC    1297  22211  
 
 AL02   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 529       6      13       2 1.00 1.00 1.00 1.00  23a SUST     843  16700  
        TR:Amb to T1{1}                 4       6      10      13 1.00 1.00 1.00 1.00 (17) DISP     374  25050  
        Amb to T1{1}                    4       6      10      13 1.00 1.00 1.00 1.00 (17) DISP     374  25050  
        Sus. + E1{1}                    3      17      23      12 1.00 1.00            23a  OCC    1268  22211  
        Sus. + E2{1}                    1      15      19      11 1.00 1.00            23a  OCC    1183  22211  
        Sus. + E3{1}                    4      17      25      12 1.00 1.00            23a  OCC    1288  22211  
        Sus. + E4{1}                    8      15      29      10 1.00 1.00            23a  OCC    1305  22211  
        Sus. + E5{1}                    7      16      26      12 1.00 1.00            23a  OCC    1293  22211  
        Sus. + E6{1}                    3      17      23      11 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E7{1}                    0      16      21      12 1.00 1.00            23a  OCC    1215  22211  
        Sus. + E8{1}                    3      16      25      10 1.00 1.00            23a  OCC    1259  22211  
 
 AL03   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 563       5      12       2 1.00 1.00 1.00 1.00  23a SUST     853  16700  
        TR:Amb to T1{1}                 4       2       8      13 1.00 1.00 1.00 1.00 (17) DISP     329  25050  
        Amb to T1{1}                    4       2       8      13 1.00 1.00 1.00 1.00 (17) DISP     329  25050  
        Sus. + E1{1}                    1       7      19      12 1.00 1.00            23a  OCC    1144  22211  
        Sus. + E2{1}                    5       6      16      11 1.00 1.00            23a  OCC    1084  22211  
        Sus. + E3{1}                    8       6      18      12 1.00 1.00            23a  OCC    1129  22211  
        Sus. + E4{1}                   12       7      21      10 1.00 1.00            23a  OCC    1143  22211  
        Sus. + E5{1}                   11       5      22      12 1.00 1.00            23a  OCC    1182  22211  
        Sus. + E6{1}                    7       8      19      11 1.00 1.00            23a  OCC    1130  22211  
        Sus. + E7{1}                    4       5      15      12 1.00 1.00            23a  OCC    1090  22211  
        Sus. + E8{1}                    1       8      18      10 1.00 1.00            23a  OCC    1100  22211  
 
 AL04   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 573       3       9       2 1.00 1.00 1.00 1.00  23a SUST     784  16700  
        TR:Amb to T1{1}                 4      29       2      13 1.00 1.00 1.00 1.00 (17) DISP     690  25050  
        Amb to T1{1}                    4      29       2      13 1.00 1.00 1.00 1.00 (17) DISP     690  25050  
        Sus. + E1{1}                    2      40      21      12 1.00 1.00            23a  OCC    1703  22211  
        Sus. + E2{1}                    6      36      21      11 1.00 1.00            23a  OCC    1609  22211  
        Sus. + E3{1}                    9      42      31      12 1.00 1.00            23a  OCC    1831  22211  
        Sus. + E4{1}                   13      34      28      10 1.00 1.00            23a  OCC    1644  22211  
        Sus. + E5{1}                   12      41      19      12 1.00 1.00            23a  OCC    1710  22211  
        Sus. + E6{1}                    8      35      19      11 1.00 1.00            23a  OCC    1584  22211  
        Sus. + E7{1}                    6      43      32      12 1.00 1.00            23a  OCC    1855  22211  
        Sus. + E8{1}                    2      33      29      10 1.00 1.00            23a  OCC    1630  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AL05   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 196       3       9       2 1.00 1.00 1.00 1.00  23a SUST    1293  16700  
        TR:Amb to T1{1}                 4      34       0      13 1.00 1.00 1.00 1.00 (17) DISP    3254  25050  
        Amb to T1{1}                    4      34       0      13 1.00 1.00 1.00 1.00 (17) DISP    3254  25050  
        Sus. + E1{1}                    2      46      23      12 1.00 1.00            23a  OCC    5813  22211  
        Sus. + E2{1}                    6      41      24      11 1.00 1.00            23a  OCC    5340  22211  
        Sus. + E3{1}                    9      48      35      12 1.00 1.00            23a  OCC    6431  22211  
        Sus. + E4{1}                   13      39      32      10 1.00 1.00            23a  OCC    5557  22211  
        Sus. + E5{1}                   12      47      21      12 1.00 1.00            23a  OCC    5815  22211  
        Sus. + E6{1}                    8      41      22      11 1.00 1.00            23a  OCC    5236  22211  
        Sus. + E7{1}                    6      49      35      12 1.00 1.00            23a  OCC    6526  22211  
        Sus. + E8{1}                    2      38      33      10 1.00 1.00            23a  OCC    5508  22211  
 
 AL06   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 196       3       8       2 1.00 1.00 1.00 1.00  23a SUST    1280  16700  
        TR:Amb to T1{1}                 4      35       0      13 1.00 1.00 1.00 1.00 (17) DISP    3352  25050  
        Amb to T1{1}                    4      35       0      13 1.00 1.00 1.00 1.00 (17) DISP    3352  25050  
        Sus. + E1{1}                    3      48      24      12 1.00 1.00            23a  OCC    5979  22211  
        Sus. + E2{1}                    6      43      24      11 1.00 1.00            23a  OCC    5488  22211  
        Sus. + E3{1}                    9      50      36      12 1.00 1.00            23a  OCC    6622  22211  
        Sus. + E4{1}                   13      41      33      10 1.00 1.00            23a  OCC    5728  22211  
        Sus. + E5{1}                   12      49      22      12 1.00 1.00            23a  OCC    5980  22211  
        Sus. + E6{1}                    8      42      22      11 1.00 1.00            23a  OCC    5385  22211  
        Sus. + E7{1}                    6      51      36      12 1.00 1.00            23a  OCC    6714  22211  
        Sus. + E8{1}                    2      40      34      10 1.00 1.00            23a  OCC    5674  22211  
 
 *** Segment AL end   ***
 
 *** Segment AM begin ***
 
 W10    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       2       4       8 1.08 1.19 1.00 1.00  23a SUST     657  16700  
        TR:Amb to T1{1}                 9      22      13       9 1.44 1.58 1.58 1.00 (17) DISP     835  25050  
        Amb to T1{1}                    9      22      13       9 1.44 1.58 1.58 1.00 (17) DISP     835  25050  
        Sus. + E1{1}                    2      33      22      25 1.08 1.19            23a  OCC    1648  22211  
        Sus. + E2{1}                   11      17      22      21 1.08 1.19            23a  OCC    1344  22211  
        Sus. + E3{1}                    8      35       8      26 1.08 1.19            23a  OCC    1588  22211  
        Sus. + E4{1}                    8      20      11      22 1.08 1.19            23a  OCC    1237  22211  
        Sus. + E5{1}                    2      34      21      27 1.08 1.19            23a  OCC    1660  22211  
        Sus. + E6{1}                   11      17      21      19 1.08 1.19            23a  OCC    1305  22211  
        Sus. + E7{1}                    7      35       9      28 1.08 1.19            23a  OCC    1612  22211  
        Sus. + E8{1}                    7      20      12      20 1.08 1.19            23a  OCC    1219  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AM02N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       6       2       8 1.00 1.00 1.00 1.00  23a SUST     672  16700  
        TR:Amb to T1{1}                 9      18       3       9 1.00 1.00 1.00 1.00 (17) DISP     430  25050  
        Amb to T1{1}                    9      18       3       9 1.00 1.00 1.00 1.00 (17) DISP     430  25050  
        Sus. + E1{1}                    1      14      10      25 1.00 1.00            23a  OCC    1143  22211  
        Sus. + E2{1}                    9      10      10      21 1.00 1.00            23a  OCC    1031  22211  
        Sus. + E3{1}                   11      24       9      26 1.00 1.00            23a  OCC    1289  22211  
        Sus. + E4{1}                   11      26       8      22 1.00 1.00            23a  OCC    1251  22211  
        Sus. + E5{1}                    1      16      10      27 1.00 1.00            23a  OCC    1197  22211  
        Sus. + E6{1}                    8       9       9      19 1.00 1.00            23a  OCC     982  22211  
        Sus. + E7{1}                   10      22      10      28 1.00 1.00            23a  OCC    1291  22211  
        Sus. + E8{1}                   10      24       8      20 1.00 1.00            23a  OCC    1191  22211  
 
 AM02N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       6       2       8 1.30 1.08 1.00 1.00  23a SUST     709  16700  
        TR:Amb to T1{1}                 9      18       3       9 1.73 1.44 1.00 1.00 (17) DISP     689  25050  
        Amb to T1{1}                    9      18       3       9 1.73 1.44 1.00 1.00 (17) DISP     689  25050  
        Sus. + E1{1}                    1      14      10      25 1.30 1.08            23a  OCC    1212  22211  
        Sus. + E2{1}                    9      10      10      21 1.30 1.08            23a  OCC    1084  22211  
        Sus. + E3{1}                   11      24       9      26 1.30 1.08            23a  OCC    1422  22211  
        Sus. + E4{1}                   11      26       8      22 1.30 1.08            23a  OCC    1406  22211  
        Sus. + E5{1}                    1      16      10      27 1.30 1.08            23a  OCC    1272  22211  
        Sus. + E6{1}                    8       9       9      19 1.30 1.08            23a  OCC    1030  22211  
        Sus. + E7{1}                   10      22      10      28 1.30 1.08            23a  OCC    1406  22211  
        Sus. + E8{1}                   10      24       8      20 1.30 1.08            23a  OCC    1335  22211  
 
 AM02F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 526       9       8       2 1.30 1.08 1.00 1.00  23a SUST     838  16700  
        TR:Amb to T1{1}                10      18       7       5 1.73 1.44 1.00 1.00 (17) DISP     705  25050  
        Amb to T1{1}                   10      18       7       5 1.73 1.44 1.00 1.00 (17) DISP     705  25050  
        Sus. + E1{1}                    4      16      22      13 1.30 1.08            23a  OCC    1314  22211  
        Sus. + E2{1}                    8      13      18      12 1.30 1.08            23a  OCC    1210  22211  
        Sus. + E3{1}                    6      26      22      13 1.30 1.08            23a  OCC    1506  22211  
        Sus. + E4{1}                    6      27      19      11 1.30 1.08            23a  OCC    1492  22211  
        Sus. + E5{1}                    1      18      23      14 1.30 1.08            23a  OCC    1380  22211  
        Sus. + E6{1}                    5      11      17      12 1.30 1.08            23a  OCC    1150  22211  
        Sus. + E7{1}                    3      23      24      14 1.30 1.08            23a  OCC    1478  22211  
        Sus. + E8{1}                    2      25      17      11 1.30 1.08            23a  OCC    1403  22211  
 
 AM02F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 526       8       9       2 1.00 1.00 1.00 1.00  23a SUST     784  16700  
        TR:Amb to T1{1}                10       7      18       5 1.00 1.00 1.00 1.00 (17) DISP     426  25050  
        Amb to T1{1}                   10       7      18       5 1.00 1.00 1.00 1.00 (17) DISP     426  25050  
        Sus. + E1{1}                    4      22      16      13 1.00 1.00            23a  OCC    1219  22211  
        Sus. + E2{1}                    8      18      13      12 1.00 1.00            23a  OCC    1133  22211  
        Sus. + E3{1}                    6      22      26      13 1.00 1.00            23a  OCC    1353  22211  
        Sus. + E4{1}                    6      19      27      11 1.00 1.00            23a  OCC    1322  22211  
        Sus. + E5{1}                    1      23      18      14 1.00 1.00            23a  OCC    1274  22211  
        Sus. + E6{1}                    5      17      11      12 1.00 1.00            23a  OCC    1082  22211  
        Sus. + E7{1}                    3      24      23      14 1.00 1.00            23a  OCC    1343  22211  
        Sus. + E8{1}                    2      17      25      11 1.00 1.00            23a  OCC    1250  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AM03   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 527       8       9       2 1.00 1.00 1.00 1.00  23a SUST     781  16700  
        TR:Amb to T1{1}                10       6      17       5 1.00 1.00 1.00 1.00 (17) DISP     395  25050  
        Amb to T1{1}                   10       6      17       5 1.00 1.00 1.00 1.00 (17) DISP     395  25050  
        Sus. + E1{1}                    4      20      16      13 1.00 1.00            23a  OCC    1185  22211  
        Sus. + E2{1}                    8      17      12      12 1.00 1.00            23a  OCC    1105  22211  
        Sus. + E3{1}                    6      20      24      13 1.00 1.00            23a  OCC    1302  22211  
        Sus. + E4{1}                    6      17      26      11 1.00 1.00            23a  OCC    1279  22211  
        Sus. + E5{1}                    1      21      18      14 1.00 1.00            23a  OCC    1239  22211  
        Sus. + E6{1}                    5      15      10      12 1.00 1.00            23a  OCC    1058  22211  
        Sus. + E7{1}                    2      22      22      14 1.00 1.00            23a  OCC    1292  22211  
        Sus. + E8{1}                    2      16      24      11 1.00 1.00            23a  OCC    1209  22211  
 
 AM04   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 561       7       8       2 1.00 1.00 1.00 1.00  23a SUST     799  16700  
        TR:Amb to T1{1}                10       1      11       5 1.00 1.00 1.00 1.00 (17) DISP     268  25050  
        Amb to T1{1}                   10       1      11       5 1.00 1.00 1.00 1.00 (17) DISP     268  25050  
        Sus. + E1{1}                    8       9      13      13 1.00 1.00            23a  OCC    1072  22211  
        Sus. + E2{1}                   12       9       8      12 1.00 1.00            23a  OCC    1031  22211  
        Sus. + E3{1}                   10       9      15      13 1.00 1.00            23a  OCC    1102  22211  
        Sus. + E4{1}                   10       9      17      11 1.00 1.00            23a  OCC    1094  22211  
        Sus. + E5{1}                    3      10      15      14 1.00 1.00            23a  OCC    1110  22211  
        Sus. + E6{1}                    1       7      10      12 1.00 1.00            23a  OCC    1013  22211  
        Sus. + E7{1}                    2      10      13      14 1.00 1.00            23a  OCC    1093  22211  
        Sus. + E8{1}                    2       8      15      11 1.00 1.00            23a  OCC    1041  22211  
 
 AM05   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 571       5       7       2 1.00 1.00 1.00 1.00  23a SUST     757  16700  
        TR:Amb to T1{1}                10      13       6       5 1.00 1.00 1.00 1.00 (17) DISP     339  25050  
        Amb to T1{1}                   10      13       6       5 1.00 1.00 1.00 1.00 (17) DISP     339  25050  
        Sus. + E1{1}                    9      43      18      13 1.00 1.00            23a  OCC    1699  22211  
        Sus. + E2{1}                   14      33       9      12 1.00 1.00            23a  OCC    1454  22211  
        Sus. + E3{1}                   11      44      34      13 1.00 1.00            23a  OCC    1875  22211  
        Sus. + E4{1}                   11      34      32      11 1.00 1.00            23a  OCC    1660  22211  
        Sus. + E5{1}                    4      42      16      14 1.00 1.00            23a  OCC    1664  22211  
        Sus. + E6{1}                    0      34      10      12 1.00 1.00            23a  OCC    1466  22211  
        Sus. + E7{1}                    3      43      35      14 1.00 1.00            23a  OCC    1860  22211  
        Sus. + E8{1}                    3      35      33      11 1.00 1.00            23a  OCC    1682  22211  
 
 AM06   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 194       4       7       2 1.00 1.00 1.00 1.00  23a SUST    1210  16700  
        TR:Amb to T1{1}                10      16       9       5 1.00 1.00 1.00 1.00 (17) DISP    1692  25050  
        Amb to T1{1}                   10      16       9       5 1.00 1.00 1.00 1.00 (17) DISP    1692  25050  
        Sus. + E1{1}                   10      49      21      13 1.00 1.00            23a  OCC    5818  22211  
        Sus. + E2{1}                   14      38       9      12 1.00 1.00            23a  OCC    4585  22211  
        Sus. + E3{1}                   11      50      40      13 1.00 1.00            23a  OCC    6722  22211  
        Sus. + E4{1}                   11      39      38      11 1.00 1.00            23a  OCC    5710  22211  
        Sus. + E5{1}                    4      48      19      14 1.00 1.00            23a  OCC    5682  22211  
        Sus. + E6{1}                    0      39      10      12 1.00 1.00            23a  OCC    4655  22211  
        Sus. + E7{1}                    3      49      40      14 1.00 1.00            23a  OCC    6667  22211  
        Sus. + E8{1}                    3      40      38      11 1.00 1.00            23a  OCC    5804  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AM07   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 194       4       7       2 1.00 1.00 1.00 1.00  23a SUST    1201  16700  
        TR:Amb to T1{1}                10      16       9       5 1.00 1.00 1.00 1.00 (17) DISP    1772  25050  
        Amb to T1{1}                   10      16       9       5 1.00 1.00 1.00 1.00 (17) DISP    1772  25050  
        Sus. + E1{1}                   10      51      21      13 1.00 1.00            23a  OCC    5991  22211  
        Sus. + E2{1}                   14      39       9      12 1.00 1.00            23a  OCC    4705  22211  
        Sus. + E3{1}                   11      52      41      13 1.00 1.00            23a  OCC    6940  22211  
        Sus. + E4{1}                   11      40      39      11 1.00 1.00            23a  OCC    5900  22211  
        Sus. + E5{1}                    4      50      20      14 1.00 1.00            23a  OCC    5855  22211  
        Sus. + E6{1}                    0      40      10      12 1.00 1.00            23a  OCC    4773  22211  
        Sus. + E7{1}                    3      51      42      14 1.00 1.00            23a  OCC    6883  22211  
        Sus. + E8{1}                    3      41      40      11 1.00 1.00            23a  OCC    5989  22211  
 
 *** Segment AM end   ***
 
 *** Segment AN begin ***
 
 W13    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 506       0       3       0 1.08 1.19 1.00 1.00  23a SUST     578  16700  
        TR:Amb to T1{1}                 5       2       9       5 1.44 1.58 1.58 1.00 (17) DISP     340  25050  
        Amb to T1{1}                    5       2       9       5 1.44 1.58 1.58 1.00 (17) DISP     340  25050  
        Sus. + E1{1}                    1       2       8       1 1.08 1.19            23a  OCC     737  22211  
        Sus. + E2{1}                    0       1      12       1 1.08 1.19            23a  OCC     819  22211  
        Sus. + E3{1}                    2       3      11       2 1.08 1.19            23a  OCC     808  22211  
        Sus. + E4{1}                    2       1      10       2 1.08 1.19            23a  OCC     789  22211  
        Sus. + E5{1}                    2       2       9       1 1.08 1.19            23a  OCC     756  22211  
        Sus. + E6{1}                    2       1      12       1 1.08 1.19            23a  OCC     838  22211  
        Sus. + E7{1}                    0       2      12       2 1.08 1.19            23a  OCC     822  22211  
        Sus. + E8{1}                    0       1      11       2 1.08 1.19            23a  OCC     805  22211  
 
 AN01   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       0       3       0 1.00 1.00 1.00 1.00  23a SUST     565  16700  
        TR:Amb to T1{1}                 5       1       8       5 1.00 1.00 1.00 1.00 (17) DISP     220  25050  
        Amb to T1{1}                    5       1       8       5 1.00 1.00 1.00 1.00 (17) DISP     220  25050  
        Sus. + E1{1}                    1       2       8       1 1.00 1.00            23a  OCC     692  22211  
        Sus. + E2{1}                    0       1      10       1 1.00 1.00            23a  OCC     727  22211  
        Sus. + E3{1}                    2       2       8       2 1.00 1.00            23a  OCC     698  22211  
        Sus. + E4{1}                    2       1       7       2 1.00 1.00            23a  OCC     676  22211  
        Sus. + E5{1}                    2       2       9       1 1.00 1.00            23a  OCC     708  22211  
        Sus. + E6{1}                    1       1      11       1 1.00 1.00            23a  OCC     743  22211  
        Sus. + E7{1}                    0       2       9       2 1.00 1.00            23a  OCC     708  22211  
        Sus. + E8{1}                    0       1       8       2 1.00 1.00            23a  OCC     689  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AN02   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 129       0       3       0 1.00 1.00 1.00 1.00  23a SUST     540  16700  
        TR:Amb to T1{1}                 5       1       8       5 1.00 1.00 1.00 1.00 (17) DISP     859  25050  
        Amb to T1{1}                    5       1       8       5 1.00 1.00 1.00 1.00 (17) DISP     859  25050  
        Sus. + E1{1}                    1       1       8       1 1.00 1.00            23a  OCC    1024  22211  
        Sus. + E2{1}                    0       0       8       1 1.00 1.00            23a  OCC    1006  22211  
        Sus. + E3{1}                    1       1       4       2 1.00 1.00            23a  OCC     821  22211  
        Sus. + E4{1}                    2       1       3       2 1.00 1.00            23a  OCC     725  22211  
        Sus. + E5{1}                    2       1       8       1 1.00 1.00            23a  OCC    1089  22211  
        Sus. + E6{1}                    1       0       8       1 1.00 1.00            23a  OCC    1073  22211  
        Sus. + E7{1}                    0       1       5       2 1.00 1.00            23a  OCC     847  22211  
        Sus. + E8{1}                    0       1       4       2 1.00 1.00            23a  OCC     754  22211  
 
 AN03N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130       0       3       0 1.00 1.00 1.00 1.00  23a SUST     533  16700  
        TR:Amb to T1{1}                 5       1       7       5 1.00 1.00 1.00 1.00 (17) DISP     799  25050  
        Amb to T1{1}                    5       1       7       5 1.00 1.00 1.00 1.00 (17) DISP     799  25050  
        Sus. + E1{1}                    1       1       7       1 1.00 1.00            23a  OCC     967  22211  
        Sus. + E2{1}                    0       0       5       1 1.00 1.00            23a  OCC     791  22211  
        Sus. + E3{1}                    1       1       4       2 1.00 1.00            23a  OCC     809  22211  
        Sus. + E4{1}                    2       0       6       2 1.00 1.00            23a  OCC     863  22211  
        Sus. + E5{1}                    2       1       8       1 1.00 1.00            23a  OCC    1033  22211  
        Sus. + E6{1}                    1       0       6       1 1.00 1.00            23a  OCC     855  22211  
        Sus. + E7{1}                    0       1       4       2 1.00 1.00            23a  OCC     762  22211  
        Sus. + E8{1}                    1       0       5       2 1.00 1.00            23a  OCC     808  22211  
 
 AN03N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130       3       0       0 1.00 1.00 1.00 1.00  23a SUST     533  16700  
        TR:Amb to T1{1}                 5       7       1       5 1.31 1.09 1.00 1.00 (17) DISP     956  25050  
        Amb to T1{1}                    5       7       1       5 1.31 1.09 1.00 1.00 (17) DISP     956  25050  
        Sus. + E1{1}                    1       7       1       1 1.00 1.00            23a  OCC     967  22211  
        Sus. + E2{1}                    0       5       0       1 1.00 1.00            23a  OCC     791  22211  
        Sus. + E3{1}                    1       4       1       2 1.00 1.00            23a  OCC     809  22211  
        Sus. + E4{1}                    2       6       0       2 1.00 1.00            23a  OCC     863  22211  
        Sus. + E5{1}                    2       8       1       1 1.00 1.00            23a  OCC    1033  22211  
        Sus. + E6{1}                    1       6       0       1 1.00 1.00            23a  OCC     855  22211  
        Sus. + E7{1}                    0       4       1       2 1.00 1.00            23a  OCC     762  22211  
        Sus. + E8{1}                    1       5       0       2 1.00 1.00            23a  OCC     808  22211  
 
 AN03F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       2       0       0 1.00 1.00 1.00 1.00  23a SUST     484  16700  
        TR:Amb to T1{1}                 3       6       5       0 1.31 1.09 1.00 1.00 (17) DISP     868  25050  
        Amb to T1{1}                    3       6       5       0 1.31 1.09 1.00 1.00 (17) DISP     868  25050  
        Sus. + E1{1}                    2       6       1       1 1.00 1.00            23a  OCC     888  22211  
        Sus. + E2{1}                    9       3       1       0 1.00 1.00            23a  OCC     668  22211  
        Sus. + E3{1}                   14       5       2       1 1.00 1.00            23a  OCC     883  22211  
        Sus. + E4{1}                   15       7       2       0 1.00 1.00            23a  OCC     988  22211  
        Sus. + E5{1}                    2       6       1       1 1.00 1.00            23a  OCC     938  22211  
        Sus. + E6{1}                    9       4       1       0 1.00 1.00            23a  OCC     712  22211  
        Sus. + E7{1}                   14       5       2       1 1.00 1.00            23a  OCC     837  22211  
        Sus. + E8{1}                   15       6       2       0 1.00 1.00            23a  OCC     943  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AN03F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       2       0       0 1.00 1.00 1.00 1.00  23a SUST     484  16700  
        TR:Amb to T1{1}                 3       6       5       0 1.00 1.00 1.00 1.00 (17) DISP     715  25050  
        Amb to T1{1}                    3       6       5       0 1.00 1.00 1.00 1.00 (17) DISP     715  25050  
        Sus. + E1{1}                    2       6       1       1 1.00 1.00            23a  OCC     888  22211  
        Sus. + E2{1}                    9       3       1       0 1.00 1.00            23a  OCC     668  22211  
        Sus. + E3{1}                   14       5       2       1 1.00 1.00            23a  OCC     883  22211  
        Sus. + E4{1}                   15       7       2       0 1.00 1.00            23a  OCC     988  22211  
        Sus. + E5{1}                    2       6       1       1 1.00 1.00            23a  OCC     938  22211  
        Sus. + E6{1}                    9       4       1       0 1.00 1.00            23a  OCC     712  22211  
        Sus. + E7{1}                   14       5       2       1 1.00 1.00            23a  OCC     837  22211  
        Sus. + E8{1}                   15       6       2       0 1.00 1.00            23a  OCC     943  22211  
 
 AN10 - Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       4       0       0 1.00 1.00 1.00 1.00  23a SUST     643  16700  
        TR:Amb to T1{1}                 3      16       4       0 1.00 1.00 1.00 1.00 (17) DISP    1538  25050  
        Amb to T1{1}                    3      16       4       0 1.00 1.00 1.00 1.00 (17) DISP    1538  25050  
        Sus. + E1{1}                    4       7       2       1 1.00 1.00            23a  OCC    1039  22211  
        Sus. + E2{1}                   11       5       2       0 1.00 1.00            23a  OCC     889  22211  
        Sus. + E3{1}                   12       4       3       1 1.00 1.00            23a  OCC     964  22211  
        Sus. + E4{1}                   13       4       2       0 1.00 1.00            23a  OCC     849  22211  
        Sus. + E5{1}                    4       6       2       1 1.00 1.00            23a  OCC     968  22211  
        Sus. + E6{1}                   11       5       2       0 1.00 1.00            23a  OCC     838  22211  
        Sus. + E7{1}                   12       5       3       1 1.00 1.00            23a  OCC     971  22211  
        Sus. + E8{1}                   13       5       2       0 1.00 1.00            23a  OCC     887  22211  
 
 AN10 + Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       4       0       0 1.00 1.00 1.00 1.00  23a SUST     642  16700  
        TR:Amb to T1{1}                10      16       4       0 1.00 1.00 1.00 1.00 (17) DISP    1552  25050  
        Amb to T1{1}                   10      16       4       0 1.00 1.00 1.00 1.00 (17) DISP    1552  25050  
        Sus. + E1{1}                    9       7       2       1 1.00 1.00            23a  OCC    1050  22211  
        Sus. + E2{1}                    2       5       2       0 1.00 1.00            23a  OCC     869  22211  
        Sus. + E3{1}                    1       4       3       1 1.00 1.00            23a  OCC     940  22211  
        Sus. + E4{1}                    0       4       2       0 1.00 1.00            23a  OCC     820  22211  
        Sus. + E5{1}                    9       6       2       1 1.00 1.00            23a  OCC     978  22211  
        Sus. + E6{1}                    2       5       2       0 1.00 1.00            23a  OCC     817  22211  
        Sus. + E7{1}                    1       5       3       1 1.00 1.00            23a  OCC     946  22211  
        Sus. + E8{1}                    0       5       2       0 1.00 1.00            23a  OCC     858  22211  
 
 AN04N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       0       0 1.00 1.00 1.00 1.00  23a SUST     326  16700  
        TR:Amb to T1{1}                10      18       2       0 1.00 1.00 1.00 1.00 (17) DISP    1688  25050  
        Amb to T1{1}                   10      18       2       0 1.00 1.00 1.00 1.00 (17) DISP    1688  25050  
        Sus. + E1{1}                    9       7       5       1 1.00 1.00            23a  OCC    1144  22211  
        Sus. + E2{1}                    2       2       4       0 1.00 1.00            23a  OCC     765  22211  
        Sus. + E3{1}                    1       6       5       1 1.00 1.00            23a  OCC    1019  22211  
        Sus. + E4{1}                    0       4       4       0 1.00 1.00            23a  OCC     888  22211  
        Sus. + E5{1}                    9       7       5       1 1.00 1.00            23a  OCC    1152  22211  
        Sus. + E6{1}                    2       2       4       0 1.00 1.00            23a  OCC     763  22211  
        Sus. + E7{1}                    1       6       5       1 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E8{1}                    0       4       4       0 1.00 1.00            23a  OCC     889  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AN04N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       0       0 1.00 1.00 1.00 1.00  23a SUST     326  16700  
        TR:Amb to T1{1}                10      18       2       0 1.31 1.09 1.00 1.00 (17) DISP    2194  25050  
        Amb to T1{1}                   10      18       2       0 1.31 1.09 1.00 1.00 (17) DISP    2194  25050  
        Sus. + E1{1}                    9       7       5       1 1.00 1.00            23a  OCC    1144  22211  
        Sus. + E2{1}                    2       2       4       0 1.00 1.00            23a  OCC     765  22211  
        Sus. + E3{1}                    1       6       5       1 1.00 1.00            23a  OCC    1019  22211  
        Sus. + E4{1}                    0       4       4       0 1.00 1.00            23a  OCC     888  22211  
        Sus. + E5{1}                    9       7       5       1 1.00 1.00            23a  OCC    1152  22211  
        Sus. + E6{1}                    2       2       4       0 1.00 1.00            23a  OCC     763  22211  
        Sus. + E7{1}                    1       6       5       1 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E8{1}                    0       4       4       0 1.00 1.00            23a  OCC     889  22211  
 
 AN04F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 137       0       0       0 1.00 1.00 1.00 1.00  23a SUST     314  16700  
        TR:Amb to T1{1}                35      21       0       2 1.31 1.09 1.00 1.00 (17) DISP    2600  25050  
        Amb to T1{1}                   35      21       0       2 1.31 1.09 1.00 1.00 (17) DISP    2600  25050  
        Sus. + E1{1}                   10       7       1       6 1.00 1.00            23a  OCC    1164  22211  
        Sus. + E2{1}                    0       2       0       5 1.00 1.00            23a  OCC     784  22211  
        Sus. + E3{1}                    5       6       1       5 1.00 1.00            23a  OCC    1058  22211  
        Sus. + E4{1}                    3       4       0       5 1.00 1.00            23a  OCC     925  22211  
        Sus. + E5{1}                   10       7       1       6 1.00 1.00            23a  OCC    1167  22211  
        Sus. + E6{1}                    1       2       0       5 1.00 1.00            23a  OCC     785  22211  
        Sus. + E7{1}                    4       6       1       5 1.00 1.00            23a  OCC    1049  22211  
        Sus. + E8{1}                    3       4       0       5 1.00 1.00            23a  OCC     921  22211  
 
 AN04F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 137       0       0       0 1.00 1.00 1.00 1.00  23a SUST     314  16700  
        TR:Amb to T1{1}                35       0      21       2 1.00 1.00 1.00 1.00 (17) DISP    2009  25050  
        Amb to T1{1}                   35       0      21       2 1.00 1.00 1.00 1.00 (17) DISP    2009  25050  
        Sus. + E1{1}                   10       1       7       6 1.00 1.00            23a  OCC    1164  22211  
        Sus. + E2{1}                    0       0       2       5 1.00 1.00            23a  OCC     784  22211  
        Sus. + E3{1}                    5       1       6       5 1.00 1.00            23a  OCC    1058  22211  
        Sus. + E4{1}                    3       0       4       5 1.00 1.00            23a  OCC     925  22211  
        Sus. + E5{1}                   10       1       7       6 1.00 1.00            23a  OCC    1167  22211  
        Sus. + E6{1}                    1       0       2       5 1.00 1.00            23a  OCC     785  22211  
        Sus. + E7{1}                    4       1       6       5 1.00 1.00            23a  OCC    1049  22211  
        Sus. + E8{1}                    3       0       4       5 1.00 1.00            23a  OCC     921  22211  
 
 AN05   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       0       0       0 1.72 1.72 1.00 1.00  23a SUST     335  16700  
        TR:Amb to T1{1}                35       1      17       2 2.30 2.30 2.30 1.00 (17) DISP    3738  25050  
        Amb to T1{1}                   35       1      17       2 2.30 2.30 2.30 1.00 (17) DISP    3738  25050  
        Sus. + E1{1}                   10       2       3       6 1.72 1.72            23a  OCC    1168  22211  
        Sus. + E2{1}                    1       1       3       5 1.72 1.72            23a  OCC     982  22211  
        Sus. + E3{1}                    5       2       5       5 1.72 1.72            23a  OCC    1345  22211  
        Sus. + E4{1}                    3       1       4       5 1.72 1.72            23a  OCC    1181  22211  
        Sus. + E5{1}                   10       2       3       6 1.72 1.72            23a  OCC    1171  22211  
        Sus. + E6{1}                    1       1       3       5 1.72 1.72            23a  OCC     984  22211  
        Sus. + E7{1}                    4       2       5       5 1.72 1.72            23a  OCC    1335  22211  
        Sus. + E8{1}                    3       1       4       5 1.72 1.72            23a  OCC    1176  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AN06   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 107       0       0       0 1.72 1.72 1.00 1.00  23a SUST     306  16700  
        TR:Amb to T1{1}                35       3       5       2 2.30 2.30 2.30 1.00 (17) DISP    1278  25050  
        Amb to T1{1}                   35       3       5       2 2.30 2.30 2.30 1.00 (17) DISP    1278  25050  
        Sus. + E1{1}                    6       2       4       6 1.72 1.72            23a  OCC    1213  22211  
        Sus. + E2{1}                    4       1       1       5 1.72 1.72            23a  OCC     786  22211  
        Sus. + E3{1}                    1       0       0       5 1.72 1.72            23a  OCC     788  22211  
        Sus. + E4{1}                    0       1       0       5 1.72 1.72            23a  OCC     742  22211  
        Sus. + E5{1}                   13       2       4       6 1.72 1.72            23a  OCC    1231  22211  
        Sus. + E6{1}                    3       1       1       5 1.72 1.72            23a  OCC     784  22211  
        Sus. + E7{1}                    8       0       0       5 1.72 1.72            23a  OCC     786  22211  
        Sus. + E8{1}                    6       1       0       5 1.72 1.72            23a  OCC     750  22211  
 
 AN07   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 106       0       0       0 1.72 1.72 1.00 1.00  23a SUST     318  16700  
        TR:Amb to T1{1}                35       4       1       2 2.30 2.30 2.30 1.00 (17) DISP     942  25050  
        Amb to T1{1}                   35       4       1       2 2.30 2.30 2.30 1.00 (17) DISP     942  25050  
        Sus. + E1{1}                    6       1       6       6 1.72 1.72            23a  OCC    1424  22211  
        Sus. + E2{1}                    4       2       1       5 1.72 1.72            23a  OCC     801  22211  
        Sus. + E3{1}                    1       3       4       5 1.72 1.72            23a  OCC    1162  22211  
        Sus. + E4{1}                    0       2       3       5 1.72 1.72            23a  OCC     986  22211  
        Sus. + E5{1}                   13       1       6       6 1.72 1.72            23a  OCC    1442  22211  
        Sus. + E6{1}                    3       2       1       5 1.72 1.72            23a  OCC     799  22211  
        Sus. + E7{1}                    8       2       4       5 1.72 1.72            23a  OCC    1156  22211  
        Sus. + E8{1}                    7       2       3       5 1.72 1.72            23a  OCC     987  22211  
 
 AN08   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                  96       1       0       0 1.72 1.72 1.00 1.00  23a SUST     307  16700  
        TR:Amb to T1{1}                35       4       5       2 2.30 2.30 2.30 1.00 (17) DISP    1552  25050  
        Amb to T1{1}                   35       4       5       2 2.30 2.30 2.30 1.00 (17) DISP    1552  25050  
        Sus. + E1{1}                    5       2       7       6 1.72 1.72            23a  OCC    1570  22211  
        Sus. + E2{1}                    5       4       3       5 1.72 1.72            23a  OCC    1101  22211  
        Sus. + E3{1}                    0       5       7       5 1.72 1.72            23a  OCC    1712  22211  
        Sus. + E4{1}                    1       4       6       5 1.72 1.72            23a  OCC    1456  22211  
        Sus. + E5{1}                   14       2       7       6 1.72 1.72            23a  OCC    1589  22211  
        Sus. + E6{1}                    4       3       3       5 1.72 1.72            23a  OCC    1099  22211  
        Sus. + E7{1}                    9       4       7       5 1.72 1.72            23a  OCC    1704  22211  
        Sus. + E8{1}                    8       4       6       5 1.72 1.72            23a  OCC    1452  22211  
 
 AO07   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                  95       0       1       0 1.08 1.19 1.00 1.00  23a SUST     273  16700  
        TR:Amb to T1{1}                35      11       5       2 1.44 1.58 1.58 1.00 (17) DISP    1423  25050  
        Amb to T1{1}                   35      11       5       2 1.44 1.58 1.58 1.00 (17) DISP    1423  25050  
        Sus. + E1{1}                    5       8       5       6 1.08 1.19            23a  OCC    1211  22211  
        Sus. + E2{1}                    5       7       7       5 1.08 1.19            23a  OCC    1194  22211  
        Sus. + E3{1}                    0      13       8       5 1.08 1.19            23a  OCC    1666  22211  
        Sus. + E4{1}                    2      11       7       5 1.08 1.19            23a  OCC    1458  22211  
        Sus. + E5{1}                   15       8       5       6 1.08 1.19            23a  OCC    1222  22211  
        Sus. + E6{1}                    4       7       7       5 1.08 1.19            23a  OCC    1192  22211  
        Sus. + E7{1}                    9      12       8       5 1.08 1.19            23a  OCC    1664  22211  
        Sus. + E8{1}                    8      11       7       5 1.08 1.19            23a  OCC    1459  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment AN end   ***
 
 *** Segment AO begin ***
 
 Q14    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1052       3       1       4 1.11 1.23 1.00 1.00  23a SUST     523  16700  
        TR:Amb to T1{1}                28      25     306      67 1.48 1.64 1.64 1.00 (17) DISP    3552  25050  
        Amb to T1{1}                   28      25     306      67 1.48 1.64 1.64 1.00 (17) DISP    3552  25050  
        Sus. + E1{1}                   19      25     239      42 1.11 1.23            23a  OCC    2672  22211  
        Sus. + E2{1}                    4      70     331     189 1.11 1.23            23a  OCC    3790  22211  
        Sus. + E3{1}                    1      26     106      90 1.11 1.23            23a  OCC    1656  22211  
        Sus. + E4{1}                    8      79      86     188 1.11 1.23            23a  OCC    2171  22211  
        Sus. + E5{1}                    2      22     237      40 1.11 1.23            23a  OCC    2640  22211  
        Sus. + E6{1}                   13      73     328     190 1.11 1.23            23a  OCC    3774  22211  
        Sus. + E7{1}                   18      24     104      89 1.11 1.23            23a  OCC    1642  22211  
        Sus. + E8{1}                   10      81      85     190 1.11 1.23            23a  OCC    2182  22211  
 
 AO01N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1073      16       2       4 1.00 1.00 1.00 1.00  23a SUST     619  16700  
        TR:Amb to T1{1}                28       1      23      67 1.00 1.00 1.00 1.00 (17) DISP     494  25050  
        Amb to T1{1}                   28       1      23      67 1.00 1.00 1.00 1.00 (17) DISP     494  25050  
        Sus. + E1{1}                   17      83      18      42 1.00 1.00            23a  OCC    1194  22211  
        Sus. + E2{1}                    2      67      18     189 1.00 1.00            23a  OCC    2012  22211  
        Sus. + E3{1}                    3      33      14      90 1.00 1.00            23a  OCC    1262  22211  
        Sus. + E4{1}                    6      41      13     188 1.00 1.00            23a  OCC    1967  22211  
        Sus. + E5{1}                    5      79      18      40 1.00 1.00            23a  OCC    1160  22211  
        Sus. + E6{1}                   10      63      18     190 1.00 1.00            23a  OCC    2017  22211  
        Sus. + E7{1}                   16      39      15      89 1.00 1.00            23a  OCC    1264  22211  
        Sus. + E8{1}                    7      35      12     190 1.00 1.00            23a  OCC    1974  22211  
 
 AO01N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1073      16       3       4 1.33 1.11 1.00 1.00  23a SUST     657  16700  
        TR:Amb to T1{1}                28       7      22      67 1.78 1.48 1.00 1.00 (17) DISP     527  25050  
        Amb to T1{1}                   28       7      22      67 1.78 1.48 1.00 1.00 (17) DISP     527  25050  
        Sus. + E1{1}                   17      84       9      42 1.33 1.11            23a  OCC    1381  22211  
        Sus. + E2{1}                    2      70       4     189 1.33 1.11            23a  OCC    2092  22211  
        Sus. + E3{1}                    3      36       9      90 1.33 1.11            23a  OCC    1313  22211  
        Sus. + E4{1}                    6      43       6     188 1.33 1.11            23a  OCC    2016  22211  
        Sus. + E5{1}                    5      81       8      40 1.33 1.11            23a  OCC    1339  22211  
        Sus. + E6{1}                   10      66       3     190 1.33 1.11            23a  OCC    2091  22211  
        Sus. + E7{1}                   16      42       8      89 1.33 1.11            23a  OCC    1324  22211  
        Sus. + E8{1}                    7      37       7     190 1.33 1.11            23a  OCC    2018  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AO01F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115       2       4       3 1.33 1.11 1.00 1.00  23a SUST     557  16700  
        TR:Amb to T1{1}               160      56      58      31 1.78 1.48 1.00 1.00 (17) DISP    1009  25050  
        Amb to T1{1}                  160      56      58      31 1.78 1.48 1.00 1.00 (17) DISP    1009  25050  
        Sus. + E1{1}                   84      32      37       5 1.33 1.11            23a  OCC     998  22211  
        Sus. + E2{1}                  138       3     175      17 1.33 1.11            23a  OCC    2000  22211  
        Sus. + E3{1}                   67      45      86       4 1.33 1.11            23a  OCC    1369  22211  
        Sus. + E4{1}                   33      15     173      15 1.33 1.11            23a  OCC    1943  22211  
        Sus. + E5{1}                   84      33      36       4 1.33 1.11            23a  OCC     994  22211  
        Sus. + E6{1}                  138       3     176      17 1.33 1.11            23a  OCC    2011  22211  
        Sus. + E7{1}                   69      48      84       4 1.33 1.11            23a  OCC    1375  22211  
        Sus. + E8{1}                   35      13     175      14 1.33 1.11            23a  OCC    1953  22211  
 
 AO01F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115       2       4       3 1.00 1.00 1.00 1.00  23a SUST     553  16700  
        TR:Amb to T1{1}               160      56      58      31 1.00 1.00 1.00 1.00 (17) DISP     668  25050  
        Amb to T1{1}                  160      56      58      31 1.00 1.00 1.00 1.00 (17) DISP     668  25050  
        Sus. + E1{1}                   84      32      37       5 1.00 1.00            23a  OCC     922  22211  
        Sus. + E2{1}                  138       3     175      17 1.00 1.00            23a  OCC    1860  22211  
        Sus. + E3{1}                   67      45      86       4 1.00 1.00            23a  OCC    1256  22211  
        Sus. + E4{1}                   33      15     173      15 1.00 1.00            23a  OCC    1801  22211  
        Sus. + E5{1}                   84      33      36       4 1.00 1.00            23a  OCC     918  22211  
        Sus. + E6{1}                  138       3     176      17 1.00 1.00            23a  OCC    1869  22211  
        Sus. + E7{1}                   69      48      84       4 1.00 1.00            23a  OCC    1257  22211  
        Sus. + E8{1}                   35      12     175      14 1.00 1.00            23a  OCC    1811  22211  
 
 AO02   Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      86       3       3 1.00 1.00 1.00 1.00  23a SUST    1147  16700  
        TR:Amb to T1{1}               160      48      29      31 1.00 1.00 1.00 1.00 (17) DISP     508  25050  
        Amb to T1{1}                  160      48      29      31 1.00 1.00 1.00 1.00 (17) DISP     508  25050  
        Sus. + E1{1}                   76     105      26       5 1.00 1.00            23a  OCC    1396  22211  
        Sus. + E2{1}                  131      92      24      17 1.00 1.00            23a  OCC    1387  22211  
        Sus. + E3{1}                   74     106      27       4 1.00 1.00            23a  OCC    1407  22211  
        Sus. + E4{1}                   40      91      11      15 1.00 1.00            23a  OCC    1268  22211  
        Sus. + E5{1}                   77      88      24       4 1.00 1.00            23a  OCC    1335  22211  
        Sus. + E6{1}                  131     113      23      17 1.00 1.00            23a  OCC    1465  22211  
        Sus. + E7{1}                   76      87      28       4 1.00 1.00            23a  OCC    1366  22211  
        Sus. + E8{1}                   42     111      10      14 1.00 1.00            23a  OCC    1370  22211  
 
 AO04   Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115       6       3       3 1.00 1.00 1.00 1.00  23a SUST     572  16700  
        TR:Amb to T1{1}               160      89      63      31 1.00 1.00 1.00 1.00 (17) DISP     856  25050  
        Amb to T1{1}                  160      89      63      31 1.00 1.00 1.00 1.00 (17) DISP     856  25050  
        Sus. + E1{1}                   53      30      70       5 1.00 1.00            23a  OCC    1112  22211  
        Sus. + E2{1}                  108      29      64      17 1.00 1.00            23a  OCC    1106  22211  
        Sus. + E3{1}                   97      11      24       4 1.00 1.00            23a  OCC     775  22211  
        Sus. + E4{1}                   63      22      81      15 1.00 1.00            23a  OCC    1184  22211  
        Sus. + E5{1}                   54      31      67       4 1.00 1.00            23a  OCC    1097  22211  
        Sus. + E6{1}                  108      28      66      17 1.00 1.00            23a  OCC    1115  22211  
        Sus. + E7{1}                   99      10      22       4 1.00 1.00            23a  OCC     759  22211  
        Sus. + E8{1}                   65      22      83      14 1.00 1.00            23a  OCC    1201  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AO11 - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      71       3       3 1.00 1.00 1.00 1.00  23a SUST    1037  16700  
        TR:Amb to T1{1}               160     103      74      31 1.00 1.00 1.00 1.00 (17) DISP     979  25050  
        Amb to T1{1}                  160     103      74      31 1.00 1.00 1.00 1.00 (17) DISP     979  25050  
        Sus. + E1{1}                   52      92      91       5 1.00 1.00            23a  OCC    1718  22211  
        Sus. + E2{1}                  107     104      98      17 1.00 1.00            23a  OCC    1822  22211  
        Sus. + E3{1}                   98      88      45       4 1.00 1.00            23a  OCC    1415  22211  
        Sus. + E4{1}                   64      95     116      15 1.00 1.00            23a  OCC    1910  22211  
        Sus. + E5{1}                   53     109      88       4 1.00 1.00            23a  OCC    1737  22211  
        Sus. + E6{1}                  107      87     100      17 1.00 1.00            23a  OCC    1808  22211  
        Sus. + E7{1}                  100      72      43       4 1.00 1.00            23a  OCC    1374  22211  
        Sus. + E8{1}                   66      79     119      14 1.00 1.00            23a  OCC    1915  22211  
 
 AO11 + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122      71       3       3 1.00 1.00 1.00 1.00  23a SUST    1040  16700  
        TR:Amb to T1{1}                77     103      74      31 1.00 1.00 1.00 1.00 (17) DISP     943  25050  
        Amb to T1{1}                   77     103      74      31 1.00 1.00 1.00 1.00 (17) DISP     943  25050  
        Sus. + E1{1}                   24      92      91       5 1.00 1.00            23a  OCC    1708  22211  
        Sus. + E2{1}                   31     104      98      17 1.00 1.00            23a  OCC    1790  22211  
        Sus. + E3{1}                   22      88      45       4 1.00 1.00            23a  OCC    1383  22211  
        Sus. + E4{1}                   12      95     116      15 1.00 1.00            23a  OCC    1889  22211  
        Sus. + E5{1}                   23     109      88       4 1.00 1.00            23a  OCC    1727  22211  
        Sus. + E6{1}                   31      87     100      17 1.00 1.00            23a  OCC    1776  22211  
        Sus. + E7{1}                   24      72      43       4 1.00 1.00            23a  OCC    1342  22211  
        Sus. + E8{1}                   10      79     119      14 1.00 1.00            23a  OCC    1892  22211  
 
 AO05   Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122      34       1       3 1.00 1.00 1.00 1.00  23a SUST     774  16700  
        TR:Amb to T1{1}                77      62      36      31 1.00 1.00 1.00 1.00 (17) DISP     576  25050  
        Amb to T1{1}                   77      62      36      31 1.00 1.00 1.00 1.00 (17) DISP     576  25050  
        Sus. + E1{1}                   25      47      67       5 1.00 1.00            23a  OCC    1271  22211  
        Sus. + E2{1}                   29      52      72      17 1.00 1.00            23a  OCC    1326  22211  
        Sus. + E3{1}                   23      38      45       4 1.00 1.00            23a  OCC    1101  22211  
        Sus. + E4{1}                   11      44      88      15 1.00 1.00            23a  OCC    1416  22211  
        Sus. + E5{1}                   25      55      65       4 1.00 1.00            23a  OCC    1271  22211  
        Sus. + E6{1}                   30      44      74      17 1.00 1.00            23a  OCC    1325  22211  
        Sus. + E7{1}                   25      38      43       4 1.00 1.00            23a  OCC    1091  22211  
        Sus. + E8{1}                    9      37      90      14 1.00 1.00            23a  OCC    1422  22211  
 
 AO06 - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511      19       1       3 1.00 1.00 1.00 1.00  23a SUST     929  16700  
        TR:Amb to T1{1}                77      44      18      31 1.00 1.00 1.00 1.00 (17) DISP    1268  25050  
        Amb to T1{1}                   77      44      18      31 1.00 1.00 1.00 1.00 (17) DISP    1268  25050  
        Sus. + E1{1}                   26      27      57       5 1.00 1.00            23a  OCC    2230  22211  
        Sus. + E2{1}                   29      30      61      17 1.00 1.00            23a  OCC    2369  22211  
        Sus. + E3{1}                   24      21      45       4 1.00 1.00            23a  OCC    1953  22211  
        Sus. + E4{1}                   11      23      75      15 1.00 1.00            23a  OCC    2648  22211  
        Sus. + E5{1}                   25      31      55       4 1.00 1.00            23a  OCC    2216  22211  
        Sus. + E6{1}                   29      26      62      17 1.00 1.00            23a  OCC    2378  22211  
        Sus. + E7{1}                   26      25      44       4 1.00 1.00            23a  OCC    1942  22211  
        Sus. + E8{1}                    8      19      76      14 1.00 1.00            23a  OCC    2664  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AO06 + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512      19       1       3 1.00 1.00 1.00 1.00  23a SUST     931  16700  
        TR:Amb to T1{1}                79      44      17      30 1.00 1.00 1.00 1.00 (17) DISP    1270  25050  
        Amb to T1{1}                   79      44      17      30 1.00 1.00 1.00 1.00 (17) DISP    1270  25050  
        Sus. + E1{1}                   26      27      57       4 1.00 1.00            23a  OCC    2233  22211  
        Sus. + E2{1}                   30      30      60      18 1.00 1.00            23a  OCC    2372  22211  
        Sus. + E3{1}                   24      21      45       3 1.00 1.00            23a  OCC    1955  22211  
        Sus. + E4{1}                    9      23      75      16 1.00 1.00            23a  OCC    2648  22211  
        Sus. + E5{1}                   26      31      55       3 1.00 1.00            23a  OCC    2218  22211  
        Sus. + E6{1}                   30      26      61      17 1.00 1.00            23a  OCC    2380  22211  
        Sus. + E7{1}                   26      25      44       3 1.00 1.00            23a  OCC    1943  22211  
        Sus. + E8{1}                    7      19      76      15 1.00 1.00            23a  OCC    2665  22211  
 
 AO07 - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       8       0       3 1.08 1.19 1.00 1.00  23a SUST     701  16700  
        TR:Amb to T1{1}                79      31       5      30 1.44 1.58 1.58 1.00 (17) DISP    1270  25050  
        Amb to T1{1}                   79      31       5      30 1.44 1.58 1.58 1.00 (17) DISP    1270  25050  
        Sus. + E1{1}                   27      13      49       4 1.08 1.19            23a  OCC    2041  22211  
        Sus. + E2{1}                   30      15      52      18 1.08 1.19            23a  OCC    2169  22211  
        Sus. + E3{1}                   24      14      45       3 1.08 1.19            23a  OCC    1929  22211  
        Sus. + E4{1}                    9       8      66      16 1.08 1.19            23a  OCC    2494  22211  
        Sus. + E5{1}                   26      15      48       3 1.08 1.19            23a  OCC    2015  22211  
        Sus. + E6{1}                   30      13      53      17 1.08 1.19            23a  OCC    2187  22211  
        Sus. + E7{1}                   26      15      44       3 1.08 1.19            23a  OCC    1921  22211  
        Sus. + E8{1}                    7       9      67      15 1.08 1.19            23a  OCC    2508  22211  
 
 AO07 + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       8       1       2 1.08 1.19 1.00 1.00  23a SUST     705  16700  
        TR:Amb to T1{1}                87      42       8      36 1.44 1.58 1.58 1.00 (17) DISP    1640  25050  
        Amb to T1{1}                   87      42       8      36 1.44 1.58 1.58 1.00 (17) DISP    1640  25050  
        Sus. + E1{1}                   25      10      44       8 1.08 1.19            23a  OCC    1904  22211  
        Sus. + E2{1}                   23       8      48      10 1.08 1.19            23a  OCC    2019  22211  
        Sus. + E3{1}                   33      14      40      11 1.08 1.19            23a  OCC    1826  22211  
        Sus. + E4{1}                    2      18      62       8 1.08 1.19            23a  OCC    2377  22211  
        Sus. + E5{1}                   24       9      43       8 1.08 1.19            23a  OCC    1871  22211  
        Sus. + E6{1}                   23      10      49      10 1.08 1.19            23a  OCC    2043  22211  
        Sus. + E7{1}                   35      13      40      11 1.08 1.19            23a  OCC    1806  22211  
        Sus. + E8{1}                    0      17      63       7 1.08 1.19            23a  OCC    2384  22211  
 
 AO08N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       2       0       2 1.00 1.00 1.00 1.00  23a SUST     548  16700  
        TR:Amb to T1{1}                87      22      32      36 1.00 1.00 1.00 1.00 (17) DISP    1193  25050  
        Amb to T1{1}                   87      22      32      36 1.00 1.00 1.00 1.00 (17) DISP    1193  25050  
        Sus. + E1{1}                   25      11      25       8 1.00 1.00            23a  OCC    1185  22211  
        Sus. + E2{1}                   22      12      27      10 1.00 1.00            23a  OCC    1254  22211  
        Sus. + E3{1}                   33       8      45      11 1.00 1.00            23a  OCC    1630  22211  
        Sus. + E4{1}                    2       3      39       8 1.00 1.00            23a  OCC    1428  22211  
        Sus. + E5{1}                   24      10      25       8 1.00 1.00            23a  OCC    1175  22211  
        Sus. + E6{1}                   22      13      28      10 1.00 1.00            23a  OCC    1259  22211  
        Sus. + E7{1}                   35       9      46      11 1.00 1.00            23a  OCC    1646  22211  
        Sus. + E8{1}                    0       4      38       7 1.00 1.00            23a  OCC    1414  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AO08N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       0       2       2 1.30 1.08 1.00 1.00  23a SUST     552  16700  
        TR:Amb to T1{1}                87      32      22      36 1.73 1.44 1.00 1.00 (17) DISP    1646  25050  
        Amb to T1{1}                   87      32      22      36 1.73 1.44 1.00 1.00 (17) DISP    1646  25050  
        Sus. + E1{1}                   25      25      11       8 1.30 1.08            23a  OCC    1349  22211  
        Sus. + E2{1}                   22      27      12      10 1.30 1.08            23a  OCC    1432  22211  
        Sus. + E3{1}                   33      45       8      11 1.30 1.08            23a  OCC    1933  22211  
        Sus. + E4{1}                    2      39       3       8 1.30 1.08            23a  OCC    1689  22211  
        Sus. + E5{1}                   24      25      10       8 1.30 1.08            23a  OCC    1340  22211  
        Sus. + E6{1}                   22      28      13      10 1.30 1.08            23a  OCC    1439  22211  
        Sus. + E7{1}                   35      46       9      11 1.30 1.08            23a  OCC    1954  22211  
        Sus. + E8{1}                    0      38       4       7 1.30 1.08            23a  OCC    1671  22211  
 
 AO08F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       1       0       0 1.30 1.08 1.00 1.00  23a SUST     546  16700  
        TR:Amb to T1{1}                63      26      11      46 1.73 1.44 1.00 1.00 (17) DISP    1480  25050  
        Amb to T1{1}                   63      26      11      46 1.73 1.44 1.00 1.00 (17) DISP    1480  25050  
        Sus. + E1{1}                   28      25       9      12 1.30 1.08            23a  OCC    1355  22211  
        Sus. + E2{1}                   31      26       4      15 1.30 1.08            23a  OCC    1380  22211  
        Sus. + E3{1}                    9      40       5      11 1.30 1.08            23a  OCC    1733  22211  
        Sus. + E4{1}                   35      30       1       6 1.30 1.08            23a  OCC    1449  22211  
        Sus. + E5{1}                   27      25       9      12 1.30 1.08            23a  OCC    1353  22211  
        Sus. + E6{1}                   32      26       4      15 1.30 1.08            23a  OCC    1381  22211  
        Sus. + E7{1}                   11      41       4      12 1.30 1.08            23a  OCC    1751  22211  
        Sus. + E8{1}                   37      30       1       7 1.30 1.08            23a  OCC    1440  22211  
 
 AO08F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       0       1       0 1.00 1.00 1.00 1.00  23a SUST     538  16700  
        TR:Amb to T1{1}                63      11      27      46 1.00 1.00 1.00 1.00 (17) DISP    1200  25050  
        Amb to T1{1}                   63      11      27      46 1.00 1.00 1.00 1.00 (17) DISP    1200  25050  
        Sus. + E1{1}                   28       9      25      12 1.00 1.00            23a  OCC    1199  22211  
        Sus. + E2{1}                   31       4      26      15 1.00 1.00            23a  OCC    1224  22211  
        Sus. + E3{1}                    9       5      40      11 1.00 1.00            23a  OCC    1469  22211  
        Sus. + E4{1}                   35       1      30       6 1.00 1.00            23a  OCC    1247  22211  
        Sus. + E5{1}                   27       9      25      12 1.00 1.00            23a  OCC    1195  22211  
        Sus. + E6{1}                   32       4      26      15 1.00 1.00            23a  OCC    1224  22211  
        Sus. + E7{1}                   11       4      41      12 1.00 1.00            23a  OCC    1485  22211  
        Sus. + E8{1}                   37       1      30       7 1.00 1.00            23a  OCC    1242  22211  
 
 AO09N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       2       0 1.00 1.00 1.00 1.00  23a SUST     566  16700  
        TR:Amb to T1{1}                63      26       6      46 1.00 1.00 1.00 1.00 (17) DISP    1179  25050  
        Amb to T1{1}                   63      26       6      46 1.00 1.00 1.00 1.00 (17) DISP    1179  25050  
        Sus. + E1{1}                   28      15      35      12 1.00 1.00            23a  OCC    1448  22211  
        Sus. + E2{1}                   31       4      35      15 1.00 1.00            23a  OCC    1410  22211  
        Sus. + E3{1}                   10       4      28      11 1.00 1.00            23a  OCC    1224  22211  
        Sus. + E4{1}                   35       8      31       6 1.00 1.00            23a  OCC    1277  22211  
        Sus. + E5{1}                   27      14      35      12 1.00 1.00            23a  OCC    1442  22211  
        Sus. + E6{1}                   32       4      35      15 1.00 1.00            23a  OCC    1413  22211  
        Sus. + E7{1}                   12       5      28      12 1.00 1.00            23a  OCC    1225  22211  
        Sus. + E8{1}                   37       8      31       7 1.00 1.00            23a  OCC    1291  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AO09N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       2       0 1.30 1.08 1.00 1.00  23a SUST     576  16700  
        TR:Amb to T1{1}                63      26       6      46 1.73 1.44 1.00 1.00 (17) DISP    1445  25050  
        Amb to T1{1}                   63      26       6      46 1.73 1.44 1.00 1.00 (17) DISP    1445  25050  
        Sus. + E1{1}                   28      15      35      12 1.30 1.08            23a  OCC    1546  22211  
        Sus. + E2{1}                   31       4      35      15 1.30 1.08            23a  OCC    1477  22211  
        Sus. + E3{1}                   10       4      28      11 1.30 1.08            23a  OCC    1282  22211  
        Sus. + E4{1}                   35       8      31       6 1.30 1.08            23a  OCC    1347  22211  
        Sus. + E5{1}                   27      14      35      12 1.30 1.08            23a  OCC    1540  22211  
        Sus. + E6{1}                   32       4      35      15 1.30 1.08            23a  OCC    1480  22211  
        Sus. + E7{1}                   12       5      28      12 1.30 1.08            23a  OCC    1282  22211  
        Sus. + E8{1}                   37       8      31       7 1.30 1.08            23a  OCC    1362  22211  
 
 AO09F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       1       2 1.30 1.08 1.00 1.00  23a SUST     577  16700  
        TR:Amb to T1{1}                99      35      25      28 1.73 1.44 1.00 1.00 (17) DISP    1711  25050  
        Amb to T1{1}                   99      35      25      28 1.73 1.44 1.00 1.00 (17) DISP    1711  25050  
        Sus. + E1{1}                   11      11       6      42 1.30 1.08            23a  OCC    1531  22211  
        Sus. + E2{1}                   16       4      10      40 1.30 1.08            23a  OCC    1476  22211  
        Sus. + E3{1}                   18       7       3      20 1.30 1.08            23a  OCC    1017  22211  
        Sus. + E4{1}                   18       4       7      31 1.30 1.08            23a  OCC    1246  22211  
        Sus. + E5{1}                   11      11       6      42 1.30 1.08            23a  OCC    1528  22211  
        Sus. + E6{1}                   16       4      10      40 1.30 1.08            23a  OCC    1480  22211  
        Sus. + E7{1}                   19       7       3      19 1.30 1.08            23a  OCC     996  22211  
        Sus. + E8{1}                   18       4       7      32 1.30 1.08            23a  OCC    1268  22211  
 
 AO09F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       1       2 1.00 1.00 1.00 1.00  23a SUST     563  16700  
        TR:Amb to T1{1}                99      35      25      28 1.00 1.00 1.00 1.00 (17) DISP    1175  25050  
        Amb to T1{1}                   99      35      25      28 1.00 1.00 1.00 1.00 (17) DISP    1175  25050  
        Sus. + E1{1}                   11      11       6      42 1.00 1.00            23a  OCC    1501  22211  
        Sus. + E2{1}                   16       4      10      40 1.00 1.00            23a  OCC    1456  22211  
        Sus. + E3{1}                   18       7       3      20 1.00 1.00            23a  OCC     992  22211  
        Sus. + E4{1}                   18       4       7      31 1.00 1.00            23a  OCC    1228  22211  
        Sus. + E5{1}                   11      11       6      42 1.00 1.00            23a  OCC    1497  22211  
        Sus. + E6{1}                   16       4      10      40 1.00 1.00            23a  OCC    1460  22211  
        Sus. + E7{1}                   19       7       3      19 1.00 1.00            23a  OCC     971  22211  
        Sus. + E8{1}                   18       4       7      32 1.00 1.00            23a  OCC    1250  22211  
 
 AO10   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 508       0       3       2 1.00 1.00 1.00 1.00  23a SUST     569  16700  
        TR:Amb to T1{1}                99      52      96      28 1.00 1.00 1.00 1.00 (17) DISP    2508  25050  
        Amb to T1{1}                   99      52      96      28 1.00 1.00 1.00 1.00 (17) DISP    2508  25050  
        Sus. + E1{1}                   12      29      35      42 1.00 1.00            23a  OCC    1916  22211  
        Sus. + E2{1}                   15      44      22      40 1.00 1.00            23a  OCC    1952  22211  
        Sus. + E3{1}                   18      10      49      20 1.00 1.00            23a  OCC    1725  22211  
        Sus. + E4{1}                   17      45       9      31 1.00 1.00            23a  OCC    1800  22211  
        Sus. + E5{1}                   10      27      34      42 1.00 1.00            23a  OCC    1869  22211  
        Sus. + E6{1}                   17      46      22      40 1.00 1.00            23a  OCC    1994  22211  
        Sus. + E7{1}                   20      13      52      19 1.00 1.00            23a  OCC    1796  22211  
        Sus. + E8{1}                   19      48       6      32 1.00 1.00            23a  OCC    1862  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment AO end   ***
 
 *** Segment AP begin ***
 
 AP00   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       4       0       0 1.00 1.00 1.00 1.00  23a SUST     610  16700  
        TR:Amb to T1{1}                75       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      70  25050  
        Amb to T1{1}                   75       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      70  25050  
        Sus. + E1{1}                   68       8       8      18 1.00 1.00            23a  OCC    1092  22211  
        Sus. + E2{1}                   82       7       8      18 1.00 1.00            23a  OCC    1095  22211  
        Sus. + E3{1}                   68       8       8      18 1.00 1.00            23a  OCC    1092  22211  
        Sus. + E4{1}                   82       7       8      18 1.00 1.00            23a  OCC    1095  22211  
        Sus. + E5{1}                   68       7       8      18 1.00 1.00            23a  OCC    1087  22211  
        Sus. + E6{1}                   82       8       8      18 1.00 1.00            23a  OCC    1100  22211  
        Sus. + E7{1}                   68       7       8      18 1.00 1.00            23a  OCC    1087  22211  
        Sus. + E8{1}                   82       8       8      18 1.00 1.00            23a  OCC    1100  22211  
 
 AP03 - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      25       0       0 1.00 1.00 1.00 1.00  23a SUST    1079  16700  
        TR:Amb to T1{1}                75       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      70  25050  
        Amb to T1{1}                   75       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      70  25050  
        Sus. + E1{1}                   69      46       4      18 1.00 1.00            23a  OCC    1763  22211  
        Sus. + E2{1}                   82      40       4      18 1.00 1.00            23a  OCC    1671  22211  
        Sus. + E3{1}                   69      46       4      18 1.00 1.00            23a  OCC    1763  22211  
        Sus. + E4{1}                   82      40       4      18 1.00 1.00            23a  OCC    1671  22211  
        Sus. + E5{1}                   69      40       4      18 1.00 1.00            23a  OCC    1662  22211  
        Sus. + E6{1}                   82      46       4      18 1.00 1.00            23a  OCC    1773  22211  
        Sus. + E7{1}                   69      40       4      18 1.00 1.00            23a  OCC    1662  22211  
        Sus. + E8{1}                   82      46       4      18 1.00 1.00            23a  OCC    1773  22211  
 
 AP03 + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      25       0       0 1.00 1.00 1.00 1.00  23a SUST    1079  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    6      46       4      18 1.00 1.00            23a  OCC    1714  22211  
        Sus. + E2{1}                    6      40       4      18 1.00 1.00            23a  OCC    1619  22211  
        Sus. + E3{1}                    6      46       4      18 1.00 1.00            23a  OCC    1714  22211  
        Sus. + E4{1}                    6      40       4      18 1.00 1.00            23a  OCC    1619  22211  
        Sus. + E5{1}                    6      40       4      18 1.00 1.00            23a  OCC    1619  22211  
        Sus. + E6{1}                    6      46       4      18 1.00 1.00            23a  OCC    1714  22211  
        Sus. + E7{1}                    6      40       4      18 1.00 1.00            23a  OCC    1619  22211  
        Sus. + E8{1}                    6      46       4      18 1.00 1.00            23a  OCC    1714  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AP01N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       8       0       0 1.00 1.00 1.00 1.00  23a SUST     691  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    6      27       1      18 1.00 1.00            23a  OCC    1284  22211  
        Sus. + E2{1}                    6      25       1      18 1.00 1.00            23a  OCC    1253  22211  
        Sus. + E3{1}                    6      27       1      18 1.00 1.00            23a  OCC    1284  22211  
        Sus. + E4{1}                    6      25       1      18 1.00 1.00            23a  OCC    1253  22211  
        Sus. + E5{1}                    6      25       1      18 1.00 1.00            23a  OCC    1253  22211  
        Sus. + E6{1}                    6      27       1      18 1.00 1.00            23a  OCC    1284  22211  
        Sus. + E7{1}                    6      25       1      18 1.00 1.00            23a  OCC    1253  22211  
        Sus. + E8{1}                    6      27       1      18 1.00 1.00            23a  OCC    1284  22211  
 
 AP01N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       8       0       0 1.30 1.08 1.00 1.00  23a SUST     746  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.73 1.44 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.73 1.44 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    6      27       1      18 1.30 1.08            23a  OCC    1437  22211  
        Sus. + E2{1}                    6      25       1      18 1.30 1.08            23a  OCC    1392  22211  
        Sus. + E3{1}                    6      27       1      18 1.30 1.08            23a  OCC    1437  22211  
        Sus. + E4{1}                    6      25       1      18 1.30 1.08            23a  OCC    1392  22211  
        Sus. + E5{1}                    6      25       1      18 1.30 1.08            23a  OCC    1392  22211  
        Sus. + E6{1}                    6      27       1      18 1.30 1.08            23a  OCC    1437  22211  
        Sus. + E7{1}                    6      25       1      18 1.30 1.08            23a  OCC    1392  22211  
        Sus. + E8{1}                    6      27       1      18 1.30 1.08            23a  OCC    1437  22211  
 
 AP01F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 544       0       0       0 1.30 1.08 1.00 1.00  23a SUST     539  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.73 1.44 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.73 1.44 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E2{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E3{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E4{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E5{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E6{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E7{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E8{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
 
 AP01F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 544       0       0       0 1.00 1.00 1.00 1.00  23a SUST     539  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E2{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E3{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E4{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E5{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E6{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E7{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E8{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
 

Page 322

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 325 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 255
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AP02   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       0       0       0 1.00 1.00 1.00 1.00  23a SUST     508  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
 
 *** Segment AP end   ***
 
 *** Segment AQ begin ***
 
 Z07    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       8       0       0 1.18 1.18 1.00 1.00  23a SUST     703  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E2{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E3{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E4{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E5{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E6{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E7{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E8{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
 
 AQ01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2       0       0 1.72 1.72 1.00 1.00  23a SUST     351  16700  
        TR:Amb to T1{1}                 0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E2{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E3{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E4{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E5{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E6{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E7{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E8{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
 
 *** Segment AQ end   ***
 
 *** Segment AR begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA11   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       8       0       0 1.18 1.18 1.00 1.00  23a SUST     703  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E2{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E3{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E4{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E5{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E6{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E7{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E8{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
 
 AR01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2       0       0 1.72 1.72 1.00 1.00  23a SUST     351  16700  
        TR:Amb to T1{1}                 0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E2{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E3{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E4{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E5{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E6{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E7{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E8{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
 
 *** Segment AR end   ***
 
 *** Segment AS begin ***
 
 AE11   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       8       0       0 1.18 1.18 1.00 1.00  23a SUST     703  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E2{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E3{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E4{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E5{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E6{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E7{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E8{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AS01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2       0       0 1.72 1.72 1.00 1.00  23a SUST     351  16700  
        TR:Amb to T1{1}                 0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E2{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E3{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E4{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E5{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E6{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E7{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E8{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
 
 *** Segment AS end   ***
 
 *** Segment AT begin ***
 
 AJ09   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       8       0       0 1.18 1.18 1.00 1.00  23a SUST     703  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E2{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E3{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E4{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E5{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E6{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E7{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E8{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
 
 AT01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2       0       0 1.72 1.72 1.00 1.00  23a SUST     351  16700  
        TR:Amb to T1{1}                 0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E2{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E3{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E4{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E5{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E6{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E7{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E8{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
 
 *** Segment AT end   ***
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                            R E S U L T    S U M M A R Y                                                        
                            ----------------------------                                                        
                                                                                                                
                                                                                                                
 
 
 
 Maximum restraint forces (lb)                                                  
 ------------------------------                                                 
 
          Maximum X :       479      Point : Q25        Load Comb.: Thermal 1{1}                                
          Maximum Y :      -890      Point : AJ11       Load Comb.: GT1P1E7{1}                                  
          Maximum Z :       532      Point : Q25        Load Comb.: Thermal 1{1}                                
          Max. total:       891      Point : AJ11       Load Comb.: GT1P1E7{1}                                  
 
 Maximum restraint moments (ft-lb)                                              
 ----------------------------------                                             
 
          Maximum X :       441      Point : D07        Load Comb.: GT1P1E8{1}                                  
          Maximum Y :       824      Point : J14        Load Comb.: Static Seismic 6{1}                         
          Maximum Z :       231      Point : E07        Load Comb.: GT1P1E6{1}                                  
          Max. total:       824      Point : J14        Load Comb.: Static Seismic 6{1}                         

Page 326

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 329 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
05:08 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 259
----------------------------------------------------------------------------------------------------------------

                                                                                                                
                            R E S U L T    S U M M A R Y                                                        
                            ----------------------------                                                        
                                                                                                                
                                                                                                                
 
     Maximum sustained stress                                                   
 
                              Point            : AE07F                          
                              Stress    psi    : 5590                           
                              Allowable psi    : 16700                          
                              Ratio            : 0.33                           
                              Load combination : GR + Max P{1}                  
 
     Maximum displacement stress                                                
 
                              Point            : B04 N                          
                              Stress    psi    : 6159                           
                              Allowable psi    : 25050                          
                              Ratio            : 0.25                           
                              Load combination : Max Range                      
 
     Maximum occasional stress                                                  
 
                              Point            : AM07                           
                              Stress    psi    : 6940                           
                              Allowable psi    : 22211                          
                              Ratio            : 0.31                           
                              Load combination : Sus. + E3{1}                   
 
     Maximum hoop stress                                                        
 
                              Point            : A00                            
                              Stress    psi    : 1406                           
                              Allowable psi    : 16700                          
                              Ratio            : 0.08                           
                              Load combination : Max P{1}                       
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                            R E S U L T    S U M M A R Y                                                        
                            ----------------------------                                                        
                                                                                                                
                                                                                                                
 
     Maximum sustained stress ratio                                             
 
                              Point            : AE07F                          
                              Stress    psi    : 5590                           
                              Allowable psi    : 16700                          
                              Ratio            : 0.33                           
                              Load combination : GR + Max P{1}                  
 
     Maximum displacement stress ratio                                          
 
                              Point            : B04 N                          
                              Stress    psi    : 6159                           
                              Allowable psi    : 25050                          
                              Ratio            : 0.25                           
                              Load combination : Max Range                      
 
     Maximum occasional stress ratio                                            
 
                              Point            : AM07                           
                              Stress    psi    : 6940                           
                              Allowable psi    : 22211                          
                              Ratio            : 0.31                           
                              Load combination : Sus. + E3{1}                   
 
     Maximum hoop stress ratio                                                  
 
                              Point            : A00                            
                              Stress    psi    : 1406                           
                              Allowable psi    : 16700                          
                              Ratio            : 0.08                           
                              Load combination : Max P{1}                       
 
 
 
     * * * The system satisfies ASME B31.3 (2016) code requirements * * *       
     * * * for the selected options                                 * * *       
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RPP-CALC-64086, Rev. 0  

Appendix E 
High Operating Temperature (115 °F) Output 
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             *                             *******   **  *******   *******      
            ***               **           **    **  **  **    **  **           
           ** **            ******         **    **  **  **    **  **           
          **   **    **   **  **   *****   *******   **  *******   *****        
         *********   **   **  **  **   **  **        **  **        **           
        **       **  **   **  **  **   **  **        **  **        **           
       **         **  *****   **   *****   **        **  **        *******      
 
 
 
 
                     Pipe Stress Analysis and Design Program                    
                                                                                
                                Version: 12.00.00.16                            
                                                                                
                                Edition: Nuclear                                
                                                                                
                           Developed and Maintained by                          
                                                                                
                          BENTLEY SYSTEMS, INCORPORATED                         
                    1065 N. PACIFIC CENTER DRIVE, SUITE 450                     
                               ANAHEIM, CA   92806                              
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          ************************************************************
          **                                                        **
          **              AUTOPIPE SYSTEM INFORMATION               **
          **                                                        **
          ************************************************************
 
 
 
          SYSTEM NAME : ETF Facility High Temp                          
 
 
          PROJECT ID  : WRPS-310                                
                                                                
 
 
          PREPARED BY  : ______________________________
                         T. BACHART              
 
          CHECKED BY   : ______________________________
                                                 
 
          1ST APPROVER : ______________________________
                                                 
 
          2ND APPROVER : ______________________________
                                                 
 
 
          PIPING CODE            : ASME B31.3              
 
          YEAR                   : 2016                            
 
          VERTICAL AXIS          : Y
 
          AMBIENT TEMPERATURE    :   60.0 deg F    
 
          COMPONENT LIBRARY      : AUTOPIPE
 
          MATERIAL LIBRARY       : B313-16 
 
          MODEL REVISION NUMBER  :     4
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 
 A00     Anchor    Tag No.: PS-1                                  Connected to: Ground                          
         Gravity{1}                    0   -144      3    144     -75      -9    -191     206                   
         Thermal 1{1}               -162   -235     12    285      43       6     -81      92                   
         Static Seismic 1{1}           4     -5     25     26      23     -31      24      45                   
         Static Seismic 2{1}           4     -5    -23     24       5      29      24      38                   
         Static Seismic 3{1}         -83    -48     29    100      37     -12      49      62                   
         Static Seismic 4{1}         -83    -47    -20     97      20      49      49      71                   
         Static Seismic 5{1}           3    -40     30     50      19     -41     -22      50                   
         Static Seismic 6{1}           3    -40    -19     45       1      20     -22      30                   
         Static Seismic 7{1}         -83    -83     33    122      32     -22       3      39                   
         Static Seismic 8{1}         -83    -82    -16    118      15      39       3      42                   
         Pressure 1{1}                -2     -3      0      4       2       0      -1       2                   
         GT1{1}                     -162   -379     15    412     -32      -3    -272     274                   
         GT1P1{1}                   -165   -382     15    416     -30      -3    -273     275                   
         GT1P1E1{1}                 -161   -387     41    421      -7     -34    -250     252                   
         GT1P1E2{1}                 -161   -387     -8    419     -25      27    -250     252                   
         GT1P1E3{1}                 -247   -429     44    498       7     -15    -224     225                   
         GT1P1E4{1}                 -247   -429     -4    495     -10      46    -224     229                   
         GT1P1E5{1}                 -162   -422     45    454     -11     -44    -295     299                   
         GT1P1E6{1}                 -162   -422     -4    452     -29      17    -295     297                   
         GT1P1E7{1}                 -248   -465     49    529       2     -25    -270     271                   
         GT1P1E8{1}                 -248   -464      0    526     -15      36    -270     273                   
 
 A06     Guide     Tag No.: TYPE 1  [ID: A06  1]                                
         Gravity{1}                    0   -234     -4    234       0       0       0       0                   
         Thermal 1{1}                -80    262    -71    283       0       0       0       0                   
         Static Seismic 1{1}          84     51     27    102       0       0       0       0                   
         Static Seismic 2{1}          84     51    -58    114       0       0       0       0                   
         Static Seismic 3{1}          84     97     20    130       0       0       0       0                   
         Static Seismic 4{1}          84     97    -66    144       0       0       0       0                   
         Static Seismic 5{1}          84     -3     22     87       0       0       0       0                   
         Static Seismic 6{1}          84     -3    -63    106       0       0       0       0                   
         Static Seismic 7{1}          84     42     15     96       0       0       0       0                   
         Static Seismic 8{1}          84     42    -71    118       0       0       0       0                   
         Pressure 1{1}                -4      4     -2      6       0       0       0       0                   
         GT1{1}                      -80     28    -75    113       0       0       0       0                   
         GT1P1{1}                    -84     32    -76    118       0       0       0       0                   
         GT1P1E1{1}                    0     83    -49     97       0       0       0       0                   
         GT1P1E2{1}                    0     83   -134    158       0       0       0       0                   
         GT1P1E3{1}                    0    129    -57    141       0       0       0       0                   
         GT1P1E4{1}                    0    128   -143    192       0       0       0       0                   
         GT1P1E5{1}                    0     29    -55     62       0       0       0       0                   
         GT1P1E6{1}                    0     28   -140    143       0       0       0       0                   
         GT1P1E7{1}                    0     74    -62     97       0       0       0       0                   
         GT1P1E8{1}                    0     74   -148    165       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 A09     Guide     Tag No.: TYPE 1  [ID: A09  1]                                
         Gravity{1}                    0    -84      0     84       0       0       0       0                   
         Thermal 1{1}                 34    -44    443    446       0       0       0       0                   
         Static Seismic 1{1}         -35      8    100    107       0       0       0       0                   
         Static Seismic 2{1}         -35      8     65     74       0       0       0       0                   
         Static Seismic 3{1}         -35      2     89     95       0       0       0       0                   
         Static Seismic 4{1}         -35      2     56     67       0       0       0       0                   
         Static Seismic 5{1}         -35    -13    103    110       0       0       0       0                   
         Static Seismic 6{1}         -35    -13     68     78       0       0       0       0                   
         Static Seismic 7{1}         -35    -18     91     99       0       0       0       0                   
         Static Seismic 8{1}         -35    -18     59     71       0       0       0       0                   
         Pressure 1{1}                 1     -1     11     11       0       0       0       0                   
         GT1{1}                       34   -129    443    462       0       0       0       0                   
         GT1P1{1}                     35   -129    454    473       0       0       0       0                   
         GT1P1E1{1}                    0   -122    554    567       0       0       0       0                   
         GT1P1E2{1}                    0   -122    519    533       0       0       0       0                   
         GT1P1E3{1}                    0   -127    542    557       0       0       0       0                   
         GT1P1E4{1}                    0   -127    510    526       0       0       0       0                   
         GT1P1E5{1}                    0   -143    557    575       0       0       0       0                   
         GT1P1E6{1}                    0   -143    521    541       0       0       0       0                   
         GT1P1E7{1}                    0   -148    544    564       0       0       0       0                   
         GT1P1E8{1}                    0   -148    512    533       0       0       0       0                   
 
 A11     Guide     Tag No.: TYPE 1  [ID: A11  1]                                
         Gravity{1}                    0    -88      0     88       0       0       0       0                   
         Thermal 1{1}                205     21    205    291       0       0       0       0                   
         Static Seismic 1{1}          47     12   -210    215       0       0       0       0                   
         Static Seismic 2{1}          48     12   -210    215       0       0       0       0                   
         Static Seismic 3{1}         -82     14   -210    225       0       0       0       0                   
         Static Seismic 4{1}         -83     14   -210    226       0       0       0       0                   
         Static Seismic 5{1}          48     -9   -210    215       0       0       0       0                   
         Static Seismic 6{1}          48     -9   -210    215       0       0       0       0                   
         Static Seismic 7{1}         -81     -6   -210    225       0       0       0       0                   
         Static Seismic 8{1}         -82     -6   -210    225       0       0       0       0                   
         Pressure 1{1}                 6      0      5      8       0       0       0       0                   
         GT1{1}                      205    -67    205    297       0       0       0       0                   
         GT1P1{1}                    212    -66    210    305       0       0       0       0                   
         GT1P1E1{1}                  259    -55      0    265       0       0       0       0                   
         GT1P1E2{1}                  259    -55      0    265       0       0       0       0                   
         GT1P1E3{1}                  130    -52      0    140       0       0       0       0                   
         GT1P1E4{1}                  129    -52      0    139       0       0       0       0                   
         GT1P1E5{1}                  260    -75      0    271       0       0       0       0                   
         GT1P1E6{1}                  260    -75      0    271       0       0       0       0                   
         GT1P1E7{1}                  131    -73      0    149       0       0       0       0                   
         GT1P1E8{1}                  130    -73      0    149       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 A12     Guide     Tag No.: TYPE 1  [ID: A12  1]                                
         Gravity{1}                    0   -122      0    122       0       0       0       0                   
         Thermal 1{1}                  3     -6    100    100       0       0       0       0                   
         Static Seismic 1{1}          21     14   -100    103       0       0       0       0                   
         Static Seismic 2{1}          20     14   -100    103       0       0       0       0                   
         Static Seismic 3{1}          -3     14   -100    101       0       0       0       0                   
         Static Seismic 4{1}          -3     14   -100    101       0       0       0       0                   
         Static Seismic 5{1}          21    -15   -100    103       0       0       0       0                   
         Static Seismic 6{1}          19    -15   -100    103       0       0       0       0                   
         Static Seismic 7{1}          -3    -15   -100    101       0       0       0       0                   
         Static Seismic 8{1}          -3    -15   -100    101       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        3   -128    100    163       0       0       0       0                   
         GT1P1{1}                      3   -128    100    163       0       0       0       0                   
         GT1P1E1{1}                   23   -114      0    116       0       0       0       0                   
         GT1P1E2{1}                   22   -114      0    116       0       0       0       0                   
         GT1P1E3{1}                    0   -114      0    114       0       0       0       0                   
         GT1P1E4{1}                    0   -114      0    114       0       0       0       0                   
         GT1P1E5{1}                   23   -143      0    145       0       0       0       0                   
         GT1P1E6{1}                   22   -143      0    145       0       0       0       0                   
         GT1P1E7{1}                    0   -143      0    143       0       0       0       0                   
         GT1P1E8{1}                    0   -143      0    143       0       0       0       0                   
 
 A13     Guide     Tag No.: TYPE 1  [ID: A13  1]                                
         Gravity{1}                    0   -117      0    117       0       0       0       0                   
         Thermal 1{1}                 12      1     89     90       0       0       0       0                   
         Static Seismic 1{1}          19     14    -89     92       0       0       0       0                   
         Static Seismic 2{1}          23     14    -89     93       0       0       0       0                   
         Static Seismic 3{1}           3     14    -89     91       0       0       0       0                   
         Static Seismic 4{1}           8     14    -89     91       0       0       0       0                   
         Static Seismic 5{1}          19    -14    -89     92       0       0       0       0                   
         Static Seismic 6{1}          23    -14    -89     93       0       0       0       0                   
         Static Seismic 7{1}           2    -14    -89     90       0       0       0       0                   
         Static Seismic 8{1}           8    -14    -89     91       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       12   -116     89    147       0       0       0       0                   
         GT1P1{1}                     12   -116     89    147       0       0       0       0                   
         GT1P1E1{1}                   31   -102      0    106       0       0       0       0                   
         GT1P1E2{1}                   35   -102      0    108       0       0       0       0                   
         GT1P1E3{1}                   15   -101      0    102       0       0       0       0                   
         GT1P1E4{1}                   20   -102      0    104       0       0       0       0                   
         GT1P1E5{1}                   31   -129      0    133       0       0       0       0                   
         GT1P1E6{1}                   35   -130      0    135       0       0       0       0                   
         GT1P1E7{1}                   14   -129      0    130       0       0       0       0                   
         GT1P1E8{1}                   20   -130      0    132       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 A14     Guide     Tag No.: TYPE 1  [ID: A14  1]                                
         Gravity{1}                    0   -104      0    104       0       0       0       0                   
         Thermal 1{1}               -105      0    161    192       0       0       0       0                   
         Static Seismic 1{1}          43     11   -162    168       0       0       0       0                   
         Static Seismic 2{1}          31     15   -162    166       0       0       0       0                   
         Static Seismic 3{1}         -73     11   -162    178       0       0       0       0                   
         Static Seismic 4{1}         -92     16   -162    187       0       0       0       0                   
         Static Seismic 5{1}          43    -14   -162    168       0       0       0       0                   
         Static Seismic 6{1}          31    -10   -162    165       0       0       0       0                   
         Static Seismic 7{1}         -72    -14   -162    178       0       0       0       0                   
         Static Seismic 8{1}         -90     -9   -162    186       0       0       0       0                   
         Pressure 1{1}                -2      0      1      2       0       0       0       0                   
         GT1{1}                     -105   -104    161    218       0       0       0       0                   
         GT1P1{1}                   -106   -104    162    220       0       0       0       0                   
         GT1P1E1{1}                  -63    -93      0    112       0       0       0       0                   
         GT1P1E2{1}                  -75    -89      0    116       0       0       0       0                   
         GT1P1E3{1}                 -180    -93      0    202       0       0       0       0                   
         GT1P1E4{1}                 -198    -88      0    217       0       0       0       0                   
         GT1P1E5{1}                  -64   -118      0    134       0       0       0       0                   
         GT1P1E6{1}                  -76   -114      0    137       0       0       0       0                   
         GT1P1E7{1}                 -179   -117      0    214       0       0       0       0                   
         GT1P1E8{1}                 -197   -113      0    227       0       0       0       0                   
 
 A16     Guide     Tag No.: TYPE 1  [ID: A16  1]                                
         Gravity{1}                    0    -99     -3     99       0       0       0       0                   
         Thermal 1{1}               -637     -1   -980   1169       0       0       0       0                   
         Static Seismic 1{1}         643     13    625    897       0       0       0       0                   
         Static Seismic 2{1}         643      9    426    771       0       0       0       0                   
         Static Seismic 3{1}         643     13    657    919       0       0       0       0                   
         Static Seismic 4{1}         643      9    456    788       0       0       0       0                   
         Static Seismic 5{1}         643    -10    623    895       0       0       0       0                   
         Static Seismic 6{1}         643    -14    424    770       0       0       0       0                   
         Static Seismic 7{1}         643    -11    656    918       0       0       0       0                   
         Static Seismic 8{1}         643    -15    455    788       0       0       0       0                   
         Pressure 1{1}                -5      0    -16     17       0       0       0       0                   
         GT1{1}                     -637   -100   -983   1176       0       0       0       0                   
         GT1P1{1}                   -643   -100   -999   1193       0       0       0       0                   
         GT1P1E1{1}                    0    -87   -375    385       0       0       0       0                   
         GT1P1E2{1}                    0    -91   -574    581       0       0       0       0                   
         GT1P1E3{1}                    0    -87   -342    353       0       0       0       0                   
         GT1P1E4{1}                    0    -91   -543    551       0       0       0       0                   
         GT1P1E5{1}                    0   -110   -376    392       0       0       0       0                   
         GT1P1E6{1}                    0   -115   -575    587       0       0       0       0                   
         GT1P1E7{1}                    0   -111   -344    361       0       0       0       0                   
         GT1P1E8{1}                    0   -115   -545    557       0       0       0       0                   
 

Page 336

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 339 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   5
----------------------------------------------------------------------------------------------------------------

                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 A17     Guide     Tag No.: TYPE 2  [ID: A17  1]                                
         Gravity{1}                    0   -140      0    140       0       0       0       0                   
         Thermal 1{1}                 97      2     47    108       0       0       0       0                   
         Static Seismic 1{1}         -97     16    -24    101       0       0       0       0                   
         Static Seismic 2{1}         -97     17    -53    112       0       0       0       0                   
         Static Seismic 3{1}         -97     16    -46    109       0       0       0       0                   
         Static Seismic 4{1}         -97     16    -76    124       0       0       0       0                   
         Static Seismic 5{1}         -97    -17    -24    101       0       0       0       0                   
         Static Seismic 6{1}         -97    -17    -52    112       0       0       0       0                   
         Static Seismic 7{1}         -97    -18    -46    109       0       0       0       0                   
         Static Seismic 8{1}         -97    -17    -75    124       0       0       0       0                   
         Pressure 1{1}                 0      0      1      1       0       0       0       0                   
         GT1{1}                       97   -138     47    175       0       0       0       0                   
         GT1P1{1}                     97   -138     48    175       0       0       0       0                   
         GT1P1E1{1}                    0   -122     24    124       0       0       0       0                   
         GT1P1E2{1}                    0   -121     -5    121       0       0       0       0                   
         GT1P1E3{1}                    0   -123      1    123       0       0       0       0                   
         GT1P1E4{1}                    0   -122    -28    125       0       0       0       0                   
         GT1P1E5{1}                    0   -155     24    157       0       0       0       0                   
         GT1P1E6{1}                    0   -155     -5    155       0       0       0       0                   
         GT1P1E7{1}                    0   -156      2    156       0       0       0       0                   
         GT1P1E8{1}                    0   -155    -27    157       0       0       0       0                   
 
 B01     Guide     Tag No.: TYPE 2  [ID: B01  1]                                
         Gravity{1}                    0   -100      0    100       0       0       0       0                   
         Thermal 1{1}                 84     -7     -3     84       0       0       0       0                   
         Static Seismic 1{1}         -84     14     26     89       0       0       0       0                   
         Static Seismic 2{1}         -84     12    -18     87       0       0       0       0                   
         Static Seismic 3{1}         -84     16     34     92       0       0       0       0                   
         Static Seismic 4{1}         -84     15    -12     86       0       0       0       0                   
         Static Seismic 5{1}         -84    -10     27     88       0       0       0       0                   
         Static Seismic 6{1}         -84    -11    -19     87       0       0       0       0                   
         Static Seismic 7{1}         -84     -7     34     91       0       0       0       0                   
         Static Seismic 8{1}         -84     -9    -13     85       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       84   -107     -3    136       0       0       0       0                   
         GT1P1{1}                     84   -107     -3    136       0       0       0       0                   
         GT1P1E1{1}                    0    -93     23     96       0       0       0       0                   
         GT1P1E2{1}                    0    -95    -21     97       0       0       0       0                   
         GT1P1E3{1}                    0    -91     31     96       0       0       0       0                   
         GT1P1E4{1}                    0    -93    -15     94       0       0       0       0                   
         GT1P1E5{1}                    0   -117     24    119       0       0       0       0                   
         GT1P1E6{1}                    0   -119    -22    121       0       0       0       0                   
         GT1P1E7{1}                    0   -115     31    119       0       0       0       0                   
         GT1P1E8{1}                    0   -117    -16    118       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 B02     Guide     Tag No.: TYPE 2  [ID: B02  1]                                
         Gravity{1}                    0   -113      0    113       0       0       0       0                   
         Thermal 1{1}                 68     26     -3     73       0       0       0       0                   
         Static Seismic 1{1}         -68      6     15     70       0       0       0       0                   
         Static Seismic 2{1}         -68     11      3     69       0       0       0       0                   
         Static Seismic 3{1}         -68     -3     13     69       0       0       0       0                   
         Static Seismic 4{1}         -68      3      3     68       0       0       0       0                   
         Static Seismic 5{1}         -68    -21     14     73       0       0       0       0                   
         Static Seismic 6{1}         -68    -16      3     70       0       0       0       0                   
         Static Seismic 7{1}         -68    -30     12     75       0       0       0       0                   
         Static Seismic 8{1}         -68    -24      3     72       0       0       0       0                   
         Pressure 1{1}                 0      0      0      1       0       0       0       0                   
         GT1{1}                       68    -87     -3    111       0       0       0       0                   
         GT1P1{1}                     68    -87     -3    110       0       0       0       0                   
         GT1P1E1{1}                    0    -81     11     82       0       0       0       0                   
         GT1P1E2{1}                    0    -75      0     75       0       0       0       0                   
         GT1P1E3{1}                    0    -90      9     91       0       0       0       0                   
         GT1P1E4{1}                    0    -84      0     84       0       0       0       0                   
         GT1P1E5{1}                    0   -108     11    109       0       0       0       0                   
         GT1P1E6{1}                    0   -103      0    103       0       0       0       0                   
         GT1P1E7{1}                    0   -117      8    118       0       0       0       0                   
         GT1P1E8{1}                    0   -111      0    111       0       0       0       0                   
 
 B03     Guide     Tag No.: TYPE 2  [ID: B03  1]                                
         Gravity{1}                    0    -94      0     94       0       0       0       0                   
         Thermal 1{1}                225   -197    -34    301       0       0       0       0                   
         Static Seismic 1{1}        -228     78     59    248       0       0       0       0                   
         Static Seismic 2{1}        -228     59    -81    249       0       0       0       0                   
         Static Seismic 3{1}        -228    175     68    295       0       0       0       0                   
         Static Seismic 4{1}        -228    153    -75    284       0       0       0       0                   
         Static Seismic 5{1}        -228     55     61    242       0       0       0       0                   
         Static Seismic 6{1}        -228     36    -79    244       0       0       0       0                   
         Static Seismic 7{1}        -228    153     70    283       0       0       0       0                   
         Static Seismic 8{1}        -228    131    -72    272       0       0       0       0                   
         Pressure 1{1}                 3     -4     -1      5       0       0       0       0                   
         GT1{1}                      225   -291    -34    370       0       0       0       0                   
         GT1P1{1}                    228   -295    -34    374       0       0       0       0                   
         GT1P1E1{1}                    0   -217     25    219       0       0       0       0                   
         GT1P1E2{1}                    0   -236   -116    263       0       0       0       0                   
         GT1P1E3{1}                    0   -120     33    125       0       0       0       0                   
         GT1P1E4{1}                    0   -143   -109    179       0       0       0       0                   
         GT1P1E5{1}                    0   -240     26    242       0       0       0       0                   
         GT1P1E6{1}                    0   -259   -113    283       0       0       0       0                   
         GT1P1E7{1}                    0   -142     35    147       0       0       0       0                   
         GT1P1E8{1}                    0   -164   -106    196       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 B06     Guide     Tag No.: TYPE 4  [ID: B06  1]                                
         Gravity{1}                    0   -129      0    129       0       0       0       0                   
         Thermal 1{1}                275    214   -212    408       0       0       0       0                   
         Static Seismic 1{1}         -62    -44    217    230       0       0       0       0                   
         Static Seismic 2{1}         -69    -70    217    238       0       0       0       0                   
         Static Seismic 3{1}        -281   -149    217    385       0       0       0       0                   
         Static Seismic 4{1}        -281   -172    217    394       0       0       0       0                   
         Static Seismic 5{1}         -59    -74    217    237       0       0       0       0                   
         Static Seismic 6{1}         -67    -99    217    247       0       0       0       0                   
         Static Seismic 7{1}        -281   -180    217    398       0       0       0       0                   
         Static Seismic 8{1}        -281   -202    217    408       0       0       0       0                   
         Pressure 1{1}                 6      4     -5      8       0       0       0       0                   
         GT1{1}                      275     85   -212    358       0       0       0       0                   
         GT1P1{1}                    281     89   -217    366       0       0       0       0                   
         GT1P1E1{1}                  219     45      0    224       0       0       0       0                   
         GT1P1E2{1}                  212     19      0    213       0       0       0       0                   
         GT1P1E3{1}                    0    -60      0     60       0       0       0       0                   
         GT1P1E4{1}                    0    -83      0     83       0       0       0       0                   
         GT1P1E5{1}                  222     15      0    222       0       0       0       0                   
         GT1P1E6{1}                  214    -10      0    214       0       0       0       0                   
         GT1P1E7{1}                    0    -91      0     91       0       0       0       0                   
         GT1P1E8{1}                    0   -113      0    113       0       0       0       0                   
 
 B09     Guide     Tag No.: TYPE 4  [ID: B09  1]                                
         Gravity{1}                   -2   -241      0    241       0       0       0       0                   
         Thermal 1{1}                 29    -95   -117    153       0       0       0       0                   
         Static Seismic 1{1}          38     24    113    122       0       0       0       0                   
         Static Seismic 2{1}          19    102    113    154       0       0       0       0                   
         Static Seismic 3{1}         -52     40    113    131       0       0       0       0                   
         Static Seismic 4{1}         -77    122    113    183       0       0       0       0                   
         Static Seismic 5{1}          32    -31    113    122       0       0       0       0                   
         Static Seismic 6{1}          11     43    113    122       0       0       0       0                   
         Static Seismic 7{1}         -57    -15    113    128       0       0       0       0                   
         Static Seismic 8{1}         -82     62    113    153       0       0       0       0                   
         Pressure 1{1}                 0     -1      3      4       0       0       0       0                   
         GT1{1}                       27   -336   -116    357       0       0       0       0                   
         GT1P1{1}                     27   -337   -113    357       0       0       0       0                   
         GT1P1E1{1}                   65   -313      0    320       0       0       0       0                   
         GT1P1E2{1}                   46   -235      0    240       0       0       0       0                   
         GT1P1E3{1}                  -25   -297      0    298       0       0       0       0                   
         GT1P1E4{1}                  -49   -216      0    221       0       0       0       0                   
         GT1P1E5{1}                   59   -368      0    373       0       0       0       0                   
         GT1P1E6{1}                   38   -294      0    297       0       0       0       0                   
         GT1P1E7{1}                  -30   -353      0    354       0       0       0       0                   
         GT1P1E8{1}                  -55   -275      0    281       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 B12     Guide     Tag No.: TYPE 4  [ID: B12  1]                                
         Gravity{1}                    0   -253      0    253       0       0       0       0                   
         Thermal 1{1}                 75   -149    304    347       0       0       0       0                   
         Static Seismic 1{1}          22     72   -306    315       0       0       0       0                   
         Static Seismic 2{1}          38     42   -306    311       0       0       0       0                   
         Static Seismic 3{1}         -76     50   -306    319       0       0       0       0                   
         Static Seismic 4{1}         -76     43   -306    318       0       0       0       0                   
         Static Seismic 5{1}          19     17   -306    307       0       0       0       0                   
         Static Seismic 6{1}          36    -12   -306    308       0       0       0       0                   
         Static Seismic 7{1}         -76     -9   -306    315       0       0       0       0                   
         Static Seismic 8{1}         -76    -14   -306    315       0       0       0       0                   
         Pressure 1{1}                 1     -2      1      2       0       0       0       0                   
         GT1{1}                       75   -402    304    510       0       0       0       0                   
         GT1P1{1}                     76   -403    306    512       0       0       0       0                   
         GT1P1E1{1}                   97   -332      0    346       0       0       0       0                   
         GT1P1E2{1}                  114   -362      0    379       0       0       0       0                   
         GT1P1E3{1}                    0   -353      0    353       0       0       0       0                   
         GT1P1E4{1}                    0   -360      0    360       0       0       0       0                   
         GT1P1E5{1}                   94   -386      0    397       0       0       0       0                   
         GT1P1E6{1}                  112   -415      0    430       0       0       0       0                   
         GT1P1E7{1}                    0   -413      0    413       0       0       0       0                   
         GT1P1E8{1}                    0   -418      0    418       0       0       0       0                   
 
 B20     Anchor    Tag No.: 59A-FL-001 OUTLET                     Connected to: Ground                          
         Gravity{1}                  -10    -72     -4     73     -28      25     -24      44                   
         Thermal 1{1}                -64    121     19    138     -28      12    -137     140                   
         Static Seismic 1{1}          25      1     38     46    -135     -60      61     160                   
         Static Seismic 2{1}          41    -26    -49     69     186      10     102     213                   
         Static Seismic 3{1}         -10      6     38     40    -143     -13      -5     144                   
         Static Seismic 4{1}          17    -39    -50     66     170      55      75     194                   
         Static Seismic 5{1}          25    -20     37     49    -144     -56      62     166                   
         Static Seismic 6{1}          40    -47    -50     79     175      13     102     203                   
         Static Seismic 7{1}         -13    -12     37     41    -150      -8     -12     150                   
         Static Seismic 8{1}          14    -57    -50     77     160      59      69     184                   
         Pressure 1{1}                -1      1      0      2      -1       0      -2       2                   
         GT1{1}                      -74     49     15     91     -55      37    -161     174                   
         GT1P1{1}                    -75     51     15     92     -56      37    -162     176                   
         GT1P1E1{1}                  -50     52     53     90    -191     -23    -101     218                   
         GT1P1E2{1}                  -35     25    -34     55     131      47     -60     151                   
         GT1P1E3{1}                  -86     57     53    116    -199      24    -168     261                   
         GT1P1E4{1}                  -59     12    -35     69     115      92     -87     171                   
         GT1P1E5{1}                  -50     31     52     79    -199     -19    -100     224                   
         GT1P1E6{1}                  -35      4    -35     50     120      50     -60     143                   
         GT1P1E7{1}                  -88     39     52    110    -205      29    -174     271                   
         GT1P1E8{1}                  -61     -6    -35     71     105      96     -93     169                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 C17     Shoe      Tag No.: TYPE 7  [ID: C17  1]                                
         Gravity{1}                    0   -143      0    143       0       0       0       0                   
         Thermal 1{1}                  0    -20      0     20       0       0       0       0                   
         Static Seismic 1{1}           0   -114      0    114       0       0       0       0                   
         Static Seismic 2{1}           0    163      0    163       0       0       0       0                   
         Static Seismic 3{1}           0   -109      0    109       0       0       0       0                   
         Static Seismic 4{1}           0    163      0    163       0       0       0       0                   
         Static Seismic 5{1}           0   -147      0    147       0       0       0       0                   
         Static Seismic 6{1}           0    163      0    163       0       0       0       0                   
         Static Seismic 7{1}           0   -141      0    141       0       0       0       0                   
         Static Seismic 8{1}           0    163      0    163       0       0       0       0                   
         Pressure 1{1}                 0     -1      0      1       0       0       0       0                   
         GT1{1}                        0   -163      0    163       0       0       0       0                   
         GT1P1{1}                      0   -163      0    163       0       0       0       0                   
         GT1P1E1{1}                    0   -278      0    278       0       0       0       0                   
         GT1P1E2{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E3{1}                    0   -272      0    272       0       0       0       0                   
         GT1P1E4{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E5{1}                    0   -311      0    311       0       0       0       0                   
         GT1P1E6{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E7{1}                    0   -304      0    304       0       0       0       0                   
         GT1P1E8{1}                    0      0      0      0       0       0       0       0                   
 
 C09     Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: C09  1]                      
         Gravity{1}                    0    -85      0     85       0       0       0       0                   
         Thermal 1{1}                  0     85      0     85       0       0       0       0                   
         Static Seismic 1{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 2{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 3{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 4{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 5{1}           0     -2      0      2       0       0       0       0                   
         Static Seismic 6{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 7{1}           0     -5      0      5       0       0       0       0                   
         Static Seismic 8{1}           0      0      0      0       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0      0      0      0       0       0       0       0                   
         GT1P1{1}                      0      0      0      0       0       0       0       0                   
         GT1P1E1{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E2{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E3{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E4{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E5{1}                    0     -2      0      2       0       0       0       0                   
         GT1P1E6{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E7{1}                    0     -5      0      5       0       0       0       0                   
         GT1P1E8{1}                    0      0      0      0       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 C16     Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: C16  1]                      
         Gravity{1}                    0   -152      0    152       0       0       0       0                   
         Thermal 1{1}                  0    -41      0     41       0       0       0       0                   
         Static Seismic 1{1}           0     -3      0      3       0       0       0       0                   
         Static Seismic 2{1}           0     43      0     43       0       0       0       0                   
         Static Seismic 3{1}           0      1      0      1       0       0       0       0                   
         Static Seismic 4{1}           0     46      0     46       0       0       0       0                   
         Static Seismic 5{1}           0    -44      0     44       0       0       0       0                   
         Static Seismic 6{1}           0      3      0      3       0       0       0       0                   
         Static Seismic 7{1}           0    -39      0     39       0       0       0       0                   
         Static Seismic 8{1}           0      6      0      6       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0   -193      0    193       0       0       0       0                   
         GT1P1{1}                      0   -193      0    193       0       0       0       0                   
         GT1P1E1{1}                    0   -196      0    196       0       0       0       0                   
         GT1P1E2{1}                    0   -150      0    150       0       0       0       0                   
         GT1P1E3{1}                    0   -192      0    192       0       0       0       0                   
         GT1P1E4{1}                    0   -147      0    147       0       0       0       0                   
         GT1P1E5{1}                    0   -237      0    237       0       0       0       0                   
         GT1P1E6{1}                    0   -190      0    190       0       0       0       0                   
         GT1P1E7{1}                    0   -232      0    232       0       0       0       0                   
         GT1P1E8{1}                    0   -187      0    187       0       0       0       0                   
 
 C15     Anchor    Tag No.: 59A-TK-1 INLET                        Connected to: Ground                          
         Gravity{1}                    0    -46      4     46     -14       0      -6      15                   
         Thermal 1{1}                 -3     37     47     60     104      18     -20     108                   
         Static Seismic 1{1}          32     40     81     96      98    -110      17     148                   
         Static Seismic 2{1}          33    -30    -81     92     -95    -114      18     149                   
         Static Seismic 3{1}         -32     33     68     82      80     102     -15     131                   
         Static Seismic 4{1}         -31    -37    -93    105    -112      98     -14     150                   
         Static Seismic 5{1}          32     31     81     93      97    -110      16     148                   
         Static Seismic 6{1}          33    -41    -81     96     -98    -114      18     152                   
         Static Seismic 7{1}         -32     23     68     79      78     102     -16     129                   
         Static Seismic 8{1}         -31    -47    -94    109    -115      97     -15     151                   
         Pressure 1{1}                 0      0      1      1       1       0       0       1                   
         GT1{1}                       -4     -9     51     52      91      18     -26      96                   
         GT1P1{1}                     -4     -8     52     52      92      18     -26      97                   
         GT1P1E1{1}                   28     32    132    139     190     -92      -9     211                   
         GT1P1E2{1}                   29    -38    -29     56      -3     -96      -8      96                   
         GT1P1E3{1}                  -35     25    119    127     173     120     -41     214                   
         GT1P1E4{1}                  -35    -45    -42     71     -20     116     -40     124                   
         GT1P1E5{1}                   28     22    133    138     189     -92     -10     210                   
         GT1P1E6{1}                   29    -49    -29     64      -6     -96      -9      97                   
         GT1P1E7{1}                  -35     15    120    126     171     120     -42     213                   
         GT1P1E8{1}                  -35    -56    -42     78     -23     115     -41     124                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 D09     Shoe      Tag No.: TYPE 7  [ID: D09  1]                                
         Gravity{1}                    0    -84      0     84       0       0       0       0                   
         Thermal 1{1}                  0   -139      0    139       0       0       0       0                   
         Static Seismic 1{1}           0    102      0    102       0       0       0       0                   
         Static Seismic 2{1}           0   -186      0    186       0       0       0       0                   
         Static Seismic 3{1}           0    158      0    158       0       0       0       0                   
         Static Seismic 4{1}           0   -129      0    129       0       0       0       0                   
         Static Seismic 5{1}           0     58      0     58       0       0       0       0                   
         Static Seismic 6{1}           0   -269      0    269       0       0       0       0                   
         Static Seismic 7{1}           0    118      0    118       0       0       0       0                   
         Static Seismic 8{1}           0   -210      0    210       0       0       0       0                   
         Pressure 1{1}                 0     -1      0      1       0       0       0       0                   
         GT1{1}                        0   -223      0    223       0       0       0       0                   
         GT1P1{1}                      0   -223      0    223       0       0       0       0                   
         GT1P1E1{1}                    0   -121      0    121       0       0       0       0                   
         GT1P1E2{1}                    0   -409      0    409       0       0       0       0                   
         GT1P1E3{1}                    0    -65      0     65       0       0       0       0                   
         GT1P1E4{1}                    0   -352      0    352       0       0       0       0                   
         GT1P1E5{1}                    0   -165      0    165       0       0       0       0                   
         GT1P1E6{1}                    0   -492      0    492       0       0       0       0                   
         GT1P1E7{1}                    0   -106      0    106       0       0       0       0                   
         GT1P1E8{1}                    0   -433      0    433       0       0       0       0                   
 
 D07     Anchor    Tag No.: 59A-FL-003 OUTLET                     Connected to: Ground                          
         Gravity{1}                  -12   -180      6    181     210     -15     -38     213                   
         Thermal 1{1}                 -3     80    -21     83     -58     -55     -76     110                   
         Static Seismic 1{1}          72     65     52    110    -225     111     190     314                   
         Static Seismic 2{1}          78    118    -65    156      26      76     191     207                   
         Static Seismic 3{1}         -34    -21     55     68    -109     -35     -63     131                   
         Static Seismic 4{1}         -26     34    -63     76     139     -67     -56     164                   
         Static Seismic 5{1}          72     29     53     94    -184     110     189     286                   
         Static Seismic 6{1}          77     89    -66    135      51      75     190     211                   
         Static Seismic 7{1}         -34    -58     56     87     -67     -37     -65     101                   
         Static Seismic 8{1}         -27      4    -63     69     165     -69     -58     188                   
         Pressure 1{1}                 0      1      0      1      -1      -1      -1       1                   
         GT1{1}                      -15   -100    -15    103     152     -69    -114     202                   
         GT1P1{1}                    -16    -99    -15    102     151     -70    -115     202                   
         GT1P1E1{1}                   56    -35     37     76     -74      41      75     113                   
         GT1P1E2{1}                   62     19    -81    103     177       6      76     193                   
         GT1P1E3{1}                  -49   -121     39    136      42    -105    -178     211                   
         GT1P1E4{1}                  -42    -65    -78    110     290    -137    -171     364                   
         GT1P1E5{1}                   56    -70     38     97     -33      40      74      90                   
         GT1P1E6{1}                   62    -10    -81    103     202       5      75     216                   
         GT1P1E7{1}                  -49   -157     40    170      84    -107    -180     226                   
         GT1P1E8{1}                  -42    -95    -79    130     316    -140    -173     386                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 E07     Anchor    Tag No.: 59A-FL-002 OUTLET                     Connected to: Ground                          
         Gravity{1}                   24   -166     -6    167     -70      -2      14      71                   
         Thermal 1{1}                -53     83     13    100     -13      14    -126     127                   
         Static Seismic 1{1}          55    -20     44     73    -163     -72     172     248                   
         Static Seismic 2{1}          53    -18    -61     83     218      19     170     278                   
         Static Seismic 3{1}         -26     25     46     58    -149     -18     -64     163                   
         Static Seismic 4{1}         -23     20    -58     66     227      75     -50     244                   
         Static Seismic 5{1}          63    -62     42     98    -181     -74     184     269                   
         Static Seismic 6{1}          61    -62    -62    107     196      16     183     269                   
         Static Seismic 7{1}         -18    -16     45     51    -166     -21     -56     176                   
         Static Seismic 8{1}         -16    -23    -59     65     206      71     -40     221                   
         Pressure 1{1}                -1      1      0      1       0       0      -1       2                   
         GT1{1}                      -29    -82      8     87     -82      13    -112     140                   
         GT1P1{1}                    -29    -81      8     87     -83      13    -113     141                   
         GT1P1E1{1}                   25   -101     52    116    -246     -59      59     260                   
         GT1P1E2{1}                   23    -99    -53    115     136      32      57     151                   
         GT1P1E3{1}                  -55    -56     54     95    -232      -6    -177     292                   
         GT1P1E4{1}                  -53    -62    -51     96     144      87    -164     235                   
         GT1P1E5{1}                   34   -143     50    156    -264     -62      71     280                   
         GT1P1E6{1}                   32   -143    -54    156     114      29      70     136                   
         GT1P1E7{1}                  -48    -98     52    121    -248      -8    -169     300                   
         GT1P1E8{1}                  -45   -104    -51    125     123      84    -154     214                   
 
 J00     Anchor    Tag No.: 59A-FL-003 INLET                      Connected to: Ground                          
         Gravity{1}                    0   -185     -1    185     -90       0      -3      90                   
         Thermal 1{1}                -27     59     23     69     -83      -4     -60     102                   
         Static Seismic 1{1}          20     18     19     33     -34       3      46      58                   
         Static Seismic 2{1}          18     19    -16     30      37     -28      34      58                   
         Static Seismic 3{1}         -26     36     21     50     -35      24     -70      82                   
         Static Seismic 4{1}         -31     40    -15     53      47     -12     -97     109                   
         Static Seismic 5{1}          20    -26     19     38     -56       3      47      73                   
         Static Seismic 6{1}          18    -26    -16     35      16     -28      35      47                   
         Static Seismic 7{1}         -26     -8     21     34     -56      24     -70      93                   
         Static Seismic 8{1}         -31     -4    -15     35      25     -12     -98     102                   
         Pressure 1{1}                 0      1      0      1      -1       0      -1       1                   
         GT1{1}                      -27   -126     23    131    -173      -3     -63     184                   
         GT1P1{1}                    -28   -125     23    130    -174      -3     -63     185                   
         GT1P1E1{1}                   -8   -106     42    115    -208       0     -17     209                   
         GT1P1E2{1}                  -10   -106      7    107    -137     -31     -29     143                   
         GT1P1E3{1}                  -54    -88     44    113    -209      21    -133     249                   
         GT1P1E4{1}                  -59    -85      8    104    -127     -16    -161     206                   
         GT1P1E5{1}                   -8   -151     41    157    -229       0     -16     230                   
         GT1P1E6{1}                  -10   -151      7    151    -158     -31     -28     163                   
         GT1P1E7{1}                  -54   -133     44    150    -230      20    -133     267                   
         GT1P1E8{1}                  -59   -129      8    142    -149     -16    -161     220                   
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ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  13
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 J16     Guide     Tag No.: TYPE 4  [ID: J16  1]                                
         Gravity{1}                    0    -49      0     49       0       0       0       0                   
         Thermal 1{1}                 16    -58     82    102       0       0       0       0                   
         Static Seismic 1{1}          39     12    -83     92       0       0       0       0                   
         Static Seismic 2{1}          28      9    -83     88       0       0       0       0                   
         Static Seismic 3{1}         -16     -8    -83     85       0       0       0       0                   
         Static Seismic 4{1}         -16    -16    -83     86       0       0       0       0                   
         Static Seismic 5{1}          39      1    -83     91       0       0       0       0                   
         Static Seismic 6{1}          27     -2    -83     87       0       0       0       0                   
         Static Seismic 7{1}         -16    -19    -83     86       0       0       0       0                   
         Static Seismic 8{1}         -16    -27    -83     89       0       0       0       0                   
         Pressure 1{1}                 0     -1      1      1       0       0       0       0                   
         GT1{1}                       16   -107     82    136       0       0       0       0                   
         GT1P1{1}                     16   -108     83    137       0       0       0       0                   
         GT1P1E1{1}                   56    -96      0    111       0       0       0       0                   
         GT1P1E2{1}                   44    -99      0    108       0       0       0       0                   
         GT1P1E3{1}                    0   -116      0    116       0       0       0       0                   
         GT1P1E4{1}                    0   -124      0    124       0       0       0       0                   
         GT1P1E5{1}                   55   -107      0    121       0       0       0       0                   
         GT1P1E6{1}                   43   -110      0    119       0       0       0       0                   
         GT1P1E7{1}                    0   -127      0    127       0       0       0       0                   
         GT1P1E8{1}                    0   -135      0    135       0       0       0       0                   
 
 J15     Guide     Tag No.: TYPE 4  [ID: J15  1]                                
         Gravity{1}                    0   -162      0    162       0       0       0       0                   
         Thermal 1{1}                 24      0    124    127       0       0       0       0                   
         Static Seismic 1{1}          -5     15   -124    125       0       0       0       0                   
         Static Seismic 2{1}          16     21   -124    127       0       0       0       0                   
         Static Seismic 3{1}         -31     18   -124    129       0       0       0       0                   
         Static Seismic 4{1}         -24     25   -124    129       0       0       0       0                   
         Static Seismic 5{1}          -5    -23   -124    127       0       0       0       0                   
         Static Seismic 6{1}          16    -18   -124    127       0       0       0       0                   
         Static Seismic 7{1}         -31    -21   -124    130       0       0       0       0                   
         Static Seismic 8{1}         -24    -14   -124    128       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       24   -163    124    206       0       0       0       0                   
         GT1P1{1}                     24   -163    124    206       0       0       0       0                   
         GT1P1E1{1}                   19   -147      0    148       0       0       0       0                   
         GT1P1E2{1}                   40   -142      0    147       0       0       0       0                   
         GT1P1E3{1}                   -6   -144      0    145       0       0       0       0                   
         GT1P1E4{1}                    0   -138      0    138       0       0       0       0                   
         GT1P1E5{1}                   19   -186      0    187       0       0       0       0                   
         GT1P1E6{1}                   40   -180      0    185       0       0       0       0                   
         GT1P1E7{1}                   -6   -183      0    183       0       0       0       0                   
         GT1P1E8{1}                    0   -176      0    176       0       0       0       0                   
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ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  14
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 J17     Guide     Tag No.: TYPE 3  [ID: J17  1]                                
         Gravity{1}                    0   -251      0    251       0       0       0       0                   
         Thermal 1{1}                182      5    -60    192       0       0       0       0                   
         Static Seismic 1{1}        -182     24     60    193       0       0       0       0                   
         Static Seismic 2{1}        -182     23     60    193       0       0       0       0                   
         Static Seismic 3{1}        -182     28     60    194       0       0       0       0                   
         Static Seismic 4{1}        -182     27     60    194       0       0       0       0                   
         Static Seismic 5{1}        -182    -36     60    195       0       0       0       0                   
         Static Seismic 6{1}        -182    -36     60    195       0       0       0       0                   
         Static Seismic 7{1}        -182    -32     60    195       0       0       0       0                   
         Static Seismic 8{1}        -182    -32     60    195       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      182   -246    -60    312       0       0       0       0                   
         GT1P1{1}                    182   -246    -60    312       0       0       0       0                   
         GT1P1E1{1}                    0   -222      0    222       0       0       0       0                   
         GT1P1E2{1}                    0   -223      0    223       0       0       0       0                   
         GT1P1E3{1}                    0   -218      0    218       0       0       0       0                   
         GT1P1E4{1}                    0   -219      0    219       0       0       0       0                   
         GT1P1E5{1}                    0   -282      0    282       0       0       0       0                   
         GT1P1E6{1}                    0   -283      0    283       0       0       0       0                   
         GT1P1E7{1}                    0   -278      0    278       0       0       0       0                   
         GT1P1E8{1}                    0   -278      0    278       0       0       0       0                   
 
 J14     Anchor    Tag No.: 59A-P-103C OUTLET                     Connected to: Ground                          
         Gravity{1}                    2   -111     -5    111      54      20     -43      72                   
         Thermal 1{1}               -191    -15   -178    262       3     800     -47     802                   
         Static Seismic 1{1}         264     20    261    372      -7   -1059      25    1060                   
         Static Seismic 2{1}         254     17     28    256      -8    -218      16     219                   
         Static Seismic 3{1}         127     16    258    288      -6   -1091      13    1091                   
         Static Seismic 4{1}         122     12     26    126      -7    -246       1     246                   
         Static Seismic 5{1}         264     -7    260    371       6   -1055      15    1055                   
         Static Seismic 6{1}         255    -10     27    256       5    -213       6     213                   
         Static Seismic 7{1}         127    -11    257    287       7   -1086       2    1086                   
         Static Seismic 8{1}         123    -15     25    126       6    -241      -9     242                   
         Pressure 1{1}                 0      0     -1      1       0       4       0       4                   
         GT1{1}                     -189   -127   -183    292      57     820     -91     827                   
         GT1P1{1}                   -189   -127   -184    293      57     824     -91     831                   
         GT1P1E1{1}                   75   -107     77    152      50    -235     -66     249                   
         GT1P1E2{1}                   65   -110   -156    202      49     606     -75     612                   
         GT1P1E3{1}                  -62   -111     74    147      51    -267     -78     282                   
         GT1P1E4{1}                  -66   -115   -158    206      50     578     -90     587                   
         GT1P1E5{1}                   76   -134     76    171      63    -230     -76     251                   
         GT1P1E6{1}                   66   -137   -157    219      62     611     -85     620                   
         GT1P1E7{1}                  -62   -138     73    167      64    -262     -89     283                   
         GT1P1E8{1}                  -66   -141   -159    223      63     583    -100     594                   
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ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  15
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 K00     Anchor    Tag No.: 59A-TK-2 P3                           Connected to: Ground                          
         Gravity{1}                   -2    -10      5     11       1     -12       3      13                   
         Thermal 1{1}                -10    -13      6     17      17     -10      -4      20                   
         Static Seismic 1{1}          12      4     12     17      12     -19      -8      24                   
         Static Seismic 2{1}          14      2     -4     15      -1       1     -12      12                   
         Static Seismic 3{1}          -9      3     12     15      12     -14       7      20                   
         Static Seismic 4{1}          -5      0     -4      6      -1       5       3       6                   
         Static Seismic 5{1}          11      2     14     18      12     -22      -8      26                   
         Static Seismic 6{1}          14      0     -3     14      -1      -2     -11      11                   
         Static Seismic 7{1}          -9      1     14     16      12     -17       7      22                   
         Static Seismic 8{1}          -6     -2     -2      7      -1       2       4       4                   
         Pressure 1{1}                 0      0      0      0       0       0       0       1                   
         GT1{1}                      -12    -23     11     28      18     -22      -1      29                   
         GT1P1{1}                    -11    -23     12     28      18     -23      -2      29                   
         GT1P1E1{1}                    0    -19     24     30      30     -41     -10      52                   
         GT1P1E2{1}                    3    -21      7     22      17     -22     -13      30                   
         GT1P1E3{1}                  -20    -20     24     37      30     -37       5      48                   
         GT1P1E4{1}                  -17    -23      8     29      17     -18       1      24                   
         GT1P1E5{1}                    0    -21     25     33      30     -44      -9      55                   
         GT1P1E6{1}                    2    -23      9     25      17     -25     -13      32                   
         GT1P1E7{1}                  -20    -22     25     39      31     -40       6      50                   
         GT1P1E8{1}                  -17    -25      9     32      17     -20       2      27                   
 
 K11     Guide     Tag No.: TYPE 6  [ID: K11  1]                                
         Gravity{1}                    0    -31      0     31       0       0       0       0                   
         Thermal 1{1}                  5     23      3     24       0       0       0       0                   
         Static Seismic 1{1}          -5      1     -3      6       0       0       0       0                   
         Static Seismic 2{1}          -5      5     -3      8       0       0       0       0                   
         Static Seismic 3{1}          -5      2     -3      6       0       0       0       0                   
         Static Seismic 4{1}          -5      7     -3      9       0       0       0       0                   
         Static Seismic 5{1}          -5     -6     -3      8       0       0       0       0                   
         Static Seismic 6{1}          -5     -2     -3      6       0       0       0       0                   
         Static Seismic 7{1}          -5     -5     -3      8       0       0       0       0                   
         Static Seismic 8{1}          -5     -1     -3      6       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        5     -8      3     10       0       0       0       0                   
         GT1P1{1}                      5     -7      3      9       0       0       0       0                   
         GT1P1E1{1}                    0     -6      0      6       0       0       0       0                   
         GT1P1E2{1}                    0     -2      0      2       0       0       0       0                   
         GT1P1E3{1}                    0     -5      0      5       0       0       0       0                   
         GT1P1E4{1}                    0     -1      0      1       0       0       0       0                   
         GT1P1E5{1}                    0    -14      0     14       0       0       0       0                   
         GT1P1E6{1}                    0    -10      0     10       0       0       0       0                   
         GT1P1E7{1}                    0    -13      0     13       0       0       0       0                   
         GT1P1E8{1}                    0     -8      0      8       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 M00     Anchor    Tag No.: 59A-P-103C SUCTION                    Connected to: Ground                          
         Gravity{1}                    0    -52      0     52      14       0     -16      22                   
         Thermal 1{1}                 95      0    -48    107       0     143       0     143                   
         Static Seismic 1{1}         149      6    -51    157      -2      93       2      93                   
         Static Seismic 2{1}        -143      6    -88    168      -2     134       2     134                   
         Static Seismic 3{1}           0      6    -32     32      -2      67       2      67                   
         Static Seismic 4{1}        -305      6    -61    311      -2      96       2      96                   
         Static Seismic 5{1}         149     -6    -51    157       2      93      -2      93                   
         Static Seismic 6{1}        -143     -6    -88    168       2     134      -2     134                   
         Static Seismic 7{1}           0     -6    -32     32       2      67      -2      67                   
         Static Seismic 8{1}        -305     -6    -61    311       2      96      -2      96                   
         Pressure 1{1}                 1      0      0      1       0       1       0       1                   
         GT1{1}                       95    -52    -48    119      14     143     -16     145                   
         GT1P1{1}                     96    -52    -49    119      14     144     -16     146                   
         GT1P1E1{1}                  245    -46    -99    268      13     237     -14     237                   
         GT1P1E2{1}                  -47    -46   -137    152      13     278     -14     278                   
         GT1P1E3{1}                   96    -46    -80    133      13     211     -14     212                   
         GT1P1E4{1}                 -209    -46   -109    241      13     240     -14     241                   
         GT1P1E5{1}                  245    -58    -99    270      16     237     -18     238                   
         GT1P1E6{1}                  -47    -58   -137    156      16     278     -18     279                   
         GT1P1E7{1}                   96    -58    -80    138      16     211     -18     213                   
         GT1P1E8{1}                 -209    -58   -109    243      16     240     -18     242                   
 
 M03     Guide     Tag No.: TYPE 3  [ID: M03  1]                                
         Gravity{1}                    0    -75      0     75       0       0       0       0                   
         Thermal 1{1}                 58      0     -7     58       0       0       0       0                   
         Static Seismic 1{1}         -58      9      7     59       0       0       0       0                   
         Static Seismic 2{1}         -58      9      7     59       0       0       0       0                   
         Static Seismic 3{1}         -58      9      7     59       0       0       0       0                   
         Static Seismic 4{1}         -58      9      7     59       0       0       0       0                   
         Static Seismic 5{1}         -58     -9      7     59       0       0       0       0                   
         Static Seismic 6{1}         -58     -9      7     59       0       0       0       0                   
         Static Seismic 7{1}         -58     -9      7     59       0       0       0       0                   
         Static Seismic 8{1}         -58     -9      7     59       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       58    -75     -7     95       0       0       0       0                   
         GT1P1{1}                     58    -75     -7     95       0       0       0       0                   
         GT1P1E1{1}                    0    -66      0     66       0       0       0       0                   
         GT1P1E2{1}                    0    -66      0     66       0       0       0       0                   
         GT1P1E3{1}                    0    -66      0     66       0       0       0       0                   
         GT1P1E4{1}                    0    -66      0     66       0       0       0       0                   
         GT1P1E5{1}                    0    -84      0     84       0       0       0       0                   
         GT1P1E6{1}                    0    -84      0     84       0       0       0       0                   
         GT1P1E7{1}                    0    -84      0     84       0       0       0       0                   
         GT1P1E8{1}                    0    -84      0     84       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 N01     Guide     Tag No.: TYPE 3  [ID: N01  1]                                
         Gravity{1}                    0    -87      0     87       0       0       0       0                   
         Thermal 1{1}                 66      0    -16     68       0       0       0       0                   
         Static Seismic 1{1}         -66     10     17     69       0       0       0       0                   
         Static Seismic 2{1}         -66     10     17     69       0       0       0       0                   
         Static Seismic 3{1}         -66     10     17     69       0       0       0       0                   
         Static Seismic 4{1}         -66     10     17     69       0       0       0       0                   
         Static Seismic 5{1}         -66    -10     17     69       0       0       0       0                   
         Static Seismic 6{1}         -66    -10     17     69       0       0       0       0                   
         Static Seismic 7{1}         -66    -10     17     69       0       0       0       0                   
         Static Seismic 8{1}         -66    -10     17     69       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       66    -87    -16    111       0       0       0       0                   
         GT1P1{1}                     66    -87    -17    111       0       0       0       0                   
         GT1P1E1{1}                    0    -77      0     77       0       0       0       0                   
         GT1P1E2{1}                    0    -77      0     77       0       0       0       0                   
         GT1P1E3{1}                    0    -77      0     77       0       0       0       0                   
         GT1P1E4{1}                    0    -77      0     77       0       0       0       0                   
         GT1P1E5{1}                    0    -98      0     98       0       0       0       0                   
         GT1P1E6{1}                    0    -98      0     98       0       0       0       0                   
         GT1P1E7{1}                    0    -98      0     98       0       0       0       0                   
         GT1P1E8{1}                    0    -98      0     98       0       0       0       0                   
 
 N08     Anchor    Tag No.: 59A-TK-2 OUTLET                       Connected to: Ground                          
         Gravity{1}                    0    -95      0     95     -17       0     -23      29                   
         Thermal 1{1}               -201      0    341    396       0     -93       0      93                   
         Static Seismic 1{1}          99     11   -103    143       2      11       3      11                   
         Static Seismic 2{1}         280     11   -345    444       2      29       3      30                   
         Static Seismic 3{1}          88     11   -122    151       2      15       3      16                   
         Static Seismic 4{1}         279     11   -372    465       2      34       3      34                   
         Static Seismic 5{1}          99    -11   -103    143      -2      11      -3      11                   
         Static Seismic 6{1}         280    -11   -345    444      -2      29      -3      30                   
         Static Seismic 7{1}          88    -11   -122    151      -2      15      -3      16                   
         Static Seismic 8{1}         279    -11   -372    465      -2      34      -3      34                   
         Pressure 1{1}                -1      0      1      1       0       0       0       0                   
         GT1{1}                     -201    -95    341    407     -17     -93     -23      97                   
         GT1P1{1}                   -202    -95    342    408     -17     -92     -23      97                   
         GT1P1E1{1}                 -103    -84    239    273     -15     -82     -21      86                   
         GT1P1E2{1}                   78    -84     -3    114     -15     -63     -21      68                   
         GT1P1E3{1}                 -114    -84    220    261     -15     -77     -21      81                   
         GT1P1E4{1}                   77    -84    -30    118     -15     -59     -21      64                   
         GT1P1E5{1}                 -103   -106    239    281     -19     -82     -26      88                   
         GT1P1E6{1}                   78   -106     -3    132     -19     -63     -26      71                   
         GT1P1E7{1}                 -114   -106    220    269     -19     -77     -26      83                   
         GT1P1E8{1}                   77   -106    -30    135     -19     -59     -26      67                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 O04     Guide     Tag No.: TYPE 3  [ID: O04  1]                                
         Gravity{1}                    0   -317      0    317       0       0       0       0                   
         Thermal 1{1}                109      0   -222    247       0       0       0       0                   
         Static Seismic 1{1}        -109     38    222    250       0       0       0       0                   
         Static Seismic 2{1}        -109     38    222    250       0       0       0       0                   
         Static Seismic 3{1}        -109     38    222    250       0       0       0       0                   
         Static Seismic 4{1}        -109     38    222    250       0       0       0       0                   
         Static Seismic 5{1}        -109    -38    222    250       0       0       0       0                   
         Static Seismic 6{1}        -109    -38    222    250       0       0       0       0                   
         Static Seismic 7{1}        -109    -38    222    250       0       0       0       0                   
         Static Seismic 8{1}        -109    -38    222    250       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      109   -317   -222    401       0       0       0       0                   
         GT1P1{1}                    109   -317   -222    401       0       0       0       0                   
         GT1P1E1{1}                    0   -279      0    279       0       0       0       0                   
         GT1P1E2{1}                    0   -279      0    279       0       0       0       0                   
         GT1P1E3{1}                    0   -279      0    279       0       0       0       0                   
         GT1P1E4{1}                    0   -279      0    279       0       0       0       0                   
         GT1P1E5{1}                    0   -354      0    354       0       0       0       0                   
         GT1P1E6{1}                    0   -354      0    354       0       0       0       0                   
         GT1P1E7{1}                    0   -354      0    354       0       0       0       0                   
         GT1P1E8{1}                    0   -354      0    354       0       0       0       0                   
 
 O05     Guide     Tag No.: TYPE 3  [ID: O05  1]                                
         Gravity{1}                    0     17      0     17       0       0       0       0                   
         Thermal 1{1}                  7      0    -12     13       0       0       0       0                   
         Static Seismic 1{1}          22     -2     12     25       0       0       0       0                   
         Static Seismic 2{1}         102     -2     12    103       0       0       0       0                   
         Static Seismic 3{1}          -7     -2     12     14       0       0       0       0                   
         Static Seismic 4{1}          -7     -2     12     14       0       0       0       0                   
         Static Seismic 5{1}          22      2     12     25       0       0       0       0                   
         Static Seismic 6{1}         102      2     12    103       0       0       0       0                   
         Static Seismic 7{1}          -7      2     12     14       0       0       0       0                   
         Static Seismic 8{1}          -7      2     12     14       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        7     17    -12     22       0       0       0       0                   
         GT1P1{1}                      7     17    -12     22       0       0       0       0                   
         GT1P1E1{1}                   28     15      0     32       0       0       0       0                   
         GT1P1E2{1}                  108     15      0    109       0       0       0       0                   
         GT1P1E3{1}                    0     15      0     15       0       0       0       0                   
         GT1P1E4{1}                    0     15      0     15       0       0       0       0                   
         GT1P1E5{1}                   28     19      0     34       0       0       0       0                   
         GT1P1E6{1}                  108     19      0    110       0       0       0       0                   
         GT1P1E7{1}                    0     19      0     19       0       0       0       0                   
         GT1P1E8{1}                    0     19      0     19       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 P10     Guide     Tag No.: TYPE 3  [ID: P10  1]                                
         Gravity{1}                    0   -177      0    177       0       0       0       0                   
         Thermal 1{1}               -133      0    -36    138       0       0       0       0                   
         Static Seismic 1{1}         103     21     36    111       0       0       0       0                   
         Static Seismic 2{1}         133     21     36    139       0       0       0       0                   
         Static Seismic 3{1}          11     21     36     43       0       0       0       0                   
         Static Seismic 4{1}         126     21     36    133       0       0       0       0                   
         Static Seismic 5{1}         103    -21     36    111       0       0       0       0                   
         Static Seismic 6{1}         133    -21     36    139       0       0       0       0                   
         Static Seismic 7{1}          11    -21     36     43       0       0       0       0                   
         Static Seismic 8{1}         126    -21     36    133       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                     -133   -177    -36    224       0       0       0       0                   
         GT1P1{1}                   -133   -177    -36    224       0       0       0       0                   
         GT1P1E1{1}                  -30   -156      0    159       0       0       0       0                   
         GT1P1E2{1}                    0   -156      0    156       0       0       0       0                   
         GT1P1E3{1}                 -122   -156      0    198       0       0       0       0                   
         GT1P1E4{1}                   -7   -156      0    156       0       0       0       0                   
         GT1P1E5{1}                  -30   -198      0    200       0       0       0       0                   
         GT1P1E6{1}                    0   -198      0    198       0       0       0       0                   
         GT1P1E7{1}                 -122   -198      0    233       0       0       0       0                   
         GT1P1E8{1}                   -7   -198      0    198       0       0       0       0                   
 
 Q00     Anchor    Tag No.: 59A-FL-001 INLET                      Connected to: Ground                          
         Gravity{1}                    5   -133      8    133      61     -26     -27      71                   
         Thermal 1{1}                -31     50     18     61    -117     -41     -71     143                   
         Static Seismic 1{1}          22     19     40     49    -186     -28      78     203                   
         Static Seismic 2{1}          39     -6    -33     51     120      54     123     180                   
         Static Seismic 3{1}         -35     33     37     60    -169     -65     -88     201                   
         Static Seismic 4{1}         -13      3    -37     40     143      20     -26     147                   
         Static Seismic 5{1}          25    -15     42     51    -169     -33      82     191                   
         Static Seismic 6{1}          42    -41    -32     67     136      49     127     192                   
         Static Seismic 7{1}         -34      1     39     52    -154     -71     -94     194                   
         Static Seismic 8{1}         -12    -29    -35     47     157      14     -33     161                   
         Pressure 1{1}                -1      1      1      1      -3      -1      -1       4                   
         GT1{1}                      -26    -83     26     91     -57     -66     -99     132                   
         GT1P1{1}                    -27    -82     27     91     -60     -68    -100     135                   
         GT1P1E1{1}                   -5    -64     67     92    -246     -96     -22     265                   
         GT1P1E2{1}                   12    -89     -7     90      60     -14      23      66                   
         GT1P1E3{1}                  -62    -50     64    102    -229    -133    -188     325                   
         GT1P1E4{1}                  -40    -80    -10     90      83     -48    -126     158                   
         GT1P1E5{1}                   -2    -98     68    119    -229    -100     -18     251                   
         GT1P1E6{1}                   15   -123     -5    124      76     -18      27      82                   
         GT1P1E7{1}                  -61    -81     66    121    -214    -138    -194     321                   
         GT1P1E8{1}                  -39   -111     -8    118      97     -54    -133     173                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q07     Guide     Tag No.: TYPE 4  [ID: Q07  1]                                
         Gravity{1}                    0   -319      0    319       0       0       0       0                   
         Thermal 1{1}                 60   -106    326    348       0       0       0       0                   
         Static Seismic 1{1}          28     78   -327    337       0       0       0       0                   
         Static Seismic 2{1}          37     67   -327    335       0       0       0       0                   
         Static Seismic 3{1}         -61     45   -327    335       0       0       0       0                   
         Static Seismic 4{1}         -61     46   -327    335       0       0       0       0                   
         Static Seismic 5{1}          22      8   -327    327       0       0       0       0                   
         Static Seismic 6{1}          31     -3   -327    328       0       0       0       0                   
         Static Seismic 7{1}         -61    -31   -327    334       0       0       0       0                   
         Static Seismic 8{1}         -61    -31   -327    334       0       0       0       0                   
         Pressure 1{1}                 1     -1      0      1       0       0       0       0                   
         GT1{1}                       60   -425    326    539       0       0       0       0                   
         GT1P1{1}                     61   -426    327    540       0       0       0       0                   
         GT1P1E1{1}                   89   -348      0    359       0       0       0       0                   
         GT1P1E2{1}                   98   -359      0    372       0       0       0       0                   
         GT1P1E3{1}                    0   -381      0    381       0       0       0       0                   
         GT1P1E4{1}                    0   -380      0    380       0       0       0       0                   
         GT1P1E5{1}                   83   -418      0    426       0       0       0       0                   
         GT1P1E6{1}                   92   -429      0    438       0       0       0       0                   
         GT1P1E7{1}                    0   -457      0    457       0       0       0       0                   
         GT1P1E8{1}                    0   -456      0    456       0       0       0       0                   
 
 Q36     Guide     Tag No.: TYPE 4  [ID: Q36  1]                                
         Gravity{1}                    0   -203      0    203       0       0       0       0                   
         Thermal 1{1}                108    -81    192    234       0       0       0       0                   
         Static Seismic 1{1}         -41     25   -194    200       0       0       0       0                   
         Static Seismic 2{1}          16     53   -194    202       0       0       0       0                   
         Static Seismic 3{1}        -105     47   -194    226       0       0       0       0                   
         Static Seismic 4{1}         -61     77   -194    218       0       0       0       0                   
         Static Seismic 5{1}         -37    -25   -194    199       0       0       0       0                   
         Static Seismic 6{1}          20      3   -194    195       0       0       0       0                   
         Static Seismic 7{1}        -105     -2   -194    221       0       0       0       0                   
         Static Seismic 8{1}         -60     27   -194    205       0       0       0       0                   
         Pressure 1{1}                -2      0      3      4       0       0       0       0                   
         GT1{1}                      108   -284    192    359       0       0       0       0                   
         GT1P1{1}                    105   -285    194    360       0       0       0       0                   
         GT1P1E1{1}                   64   -260      0    268       0       0       0       0                   
         GT1P1E2{1}                  121   -232      0    262       0       0       0       0                   
         GT1P1E3{1}                    0   -238      0    238       0       0       0       0                   
         GT1P1E4{1}                   44   -208      0    212       0       0       0       0                   
         GT1P1E5{1}                   68   -310      0    317       0       0       0       0                   
         GT1P1E6{1}                  125   -282      0    309       0       0       0       0                   
         GT1P1E7{1}                    0   -287      0    287       0       0       0       0                   
         GT1P1E8{1}                   45   -257      0    261       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q16     Guide     Tag No.: TYPE 4  [ID: Q16  1]                                
         Gravity{1}                    0   -254      0    254       0       0       0       0                   
         Thermal 1{1}                566     97   -488    754       0       0       0       0                   
         Static Seismic 1{1}        -108    -36    494    507       0       0       0       0                   
         Static Seismic 2{1}        -225    -15    494    543       0       0       0       0                   
         Static Seismic 3{1}        -486   -100    494    700       0       0       0       0                   
         Static Seismic 4{1}        -578    -84    494    765       0       0       0       0                   
         Static Seismic 5{1}        -107    -97    494    514       0       0       0       0                   
         Static Seismic 6{1}        -223    -77    494    547       0       0       0       0                   
         Static Seismic 7{1}        -484   -161    494    710       0       0       0       0                   
         Static Seismic 8{1}        -578   -144    494    774       0       0       0       0                   
         Pressure 1{1}                12      2     -6     13       0       0       0       0                   
         GT1{1}                      566   -157   -488    764       0       0       0       0                   
         GT1P1{1}                    578   -155   -494    776       0       0       0       0                   
         GT1P1E1{1}                  470   -192      0    507       0       0       0       0                   
         GT1P1E2{1}                  353   -171      0    392       0       0       0       0                   
         GT1P1E3{1}                   91   -255      0    271       0       0       0       0                   
         GT1P1E4{1}                    0   -239      0    239       0       0       0       0                   
         GT1P1E5{1}                  471   -253      0    535       0       0       0       0                   
         GT1P1E6{1}                  355   -232      0    424       0       0       0       0                   
         GT1P1E7{1}                   94   -316      0    330       0       0       0       0                   
         GT1P1E8{1}                    0   -300      0    300       0       0       0       0                   
 
 Q21     Guide     Tag No.: TYPE 2  [ID: Q21  1]                                
         Gravity{1}                    0   -104      0    104       0       0       0       0                   
         Thermal 1{1}                179   -129    -34    223       0       0       0       0                   
         Static Seismic 1{1}        -180     73     77    209       0       0       0       0                   
         Static Seismic 2{1}        -180     55    -57    197       0       0       0       0                   
         Static Seismic 3{1}        -180    139     93    246       0       0       0       0                   
         Static Seismic 4{1}        -180    121    -40    221       0       0       0       0                   
         Static Seismic 5{1}        -180     48     77    202       0       0       0       0                   
         Static Seismic 6{1}        -180     31    -56    191       0       0       0       0                   
         Static Seismic 7{1}        -180    114     94    233       0       0       0       0                   
         Static Seismic 8{1}        -180     97    -39    209       0       0       0       0                   
         Pressure 1{1}                 2     -2      0      3       0       0       0       0                   
         GT1{1}                      179   -233    -34    296       0       0       0       0                   
         GT1P1{1}                    180   -235    -34    299       0       0       0       0                   
         GT1P1E1{1}                    0   -163     42    168       0       0       0       0                   
         GT1P1E2{1}                    0   -180    -91    202       0       0       0       0                   
         GT1P1E3{1}                    0    -97     59    113       0       0       0       0                   
         GT1P1E4{1}                    0   -114    -74    136       0       0       0       0                   
         GT1P1E5{1}                    0   -187     43    192       0       0       0       0                   
         GT1P1E6{1}                    0   -205    -90    224       0       0       0       0                   
         GT1P1E7{1}                    0   -121     60    135       0       0       0       0                   
         GT1P1E8{1}                    0   -138    -73    156       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q22     Guide     Tag No.: TYPE 2  [ID: Q22  1]                                
         Gravity{1}                    0   -112      0    112       0       0       0       0                   
         Thermal 1{1}                 71     20      0     74       0       0       0       0                   
         Static Seismic 1{1}         -71      4      4     71       0       0       0       0                   
         Static Seismic 2{1}         -71      9      0     72       0       0       0       0                   
         Static Seismic 3{1}         -71     -4      2     71       0       0       0       0                   
         Static Seismic 4{1}         -71      1      0     71       0       0       0       0                   
         Static Seismic 5{1}         -71    -23      4     75       0       0       0       0                   
         Static Seismic 6{1}         -71    -18      0     73       0       0       0       0                   
         Static Seismic 7{1}         -71    -31      1     78       0       0       0       0                   
         Static Seismic 8{1}         -71    -26      0     76       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       71    -92      0    116       0       0       0       0                   
         GT1P1{1}                     71    -91      0    116       0       0       0       0                   
         GT1P1E1{1}                    0    -87      4     87       0       0       0       0                   
         GT1P1E2{1}                    0    -82      0     82       0       0       0       0                   
         GT1P1E3{1}                    0    -96      1     96       0       0       0       0                   
         GT1P1E4{1}                    0    -91      0     91       0       0       0       0                   
         GT1P1E5{1}                    0   -114      4    114       0       0       0       0                   
         GT1P1E6{1}                    0   -109      0    109       0       0       0       0                   
         GT1P1E7{1}                    0   -122      1    122       0       0       0       0                   
         GT1P1E8{1}                    0   -117      0    117       0       0       0       0                   
 
 Q23     Guide     Tag No.: TYPE 2  [ID: Q23  1]                                
         Gravity{1}                    0   -102      0    102       0       0       0       0                   
         Thermal 1{1}                 83     -5     -9     84       0       0       0       0                   
         Static Seismic 1{1}         -83     15     32     90       0       0       0       0                   
         Static Seismic 2{1}         -83     13    -13     85       0       0       0       0                   
         Static Seismic 3{1}         -83     17     37     92       0       0       0       0                   
         Static Seismic 4{1}         -83     15    -16     86       0       0       0       0                   
         Static Seismic 5{1}         -83    -10     32     90       0       0       0       0                   
         Static Seismic 6{1}         -83    -11    -13     85       0       0       0       0                   
         Static Seismic 7{1}         -83     -7     37     91       0       0       0       0                   
         Static Seismic 8{1}         -83     -9    -16     85       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       83   -107     -9    136       0       0       0       0                   
         GT1P1{1}                     83   -107     -9    136       0       0       0       0                   
         GT1P1E1{1}                    0    -92     23     95       0       0       0       0                   
         GT1P1E2{1}                    0    -94    -22     97       0       0       0       0                   
         GT1P1E3{1}                    0    -90     28     94       0       0       0       0                   
         GT1P1E4{1}                    0    -92    -25     95       0       0       0       0                   
         GT1P1E5{1}                    0   -117     23    119       0       0       0       0                   
         GT1P1E6{1}                    0   -118    -22    120       0       0       0       0                   
         GT1P1E7{1}                    0   -114     28    118       0       0       0       0                   
         GT1P1E8{1}                    0   -116    -25    119       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q24     Guide     Tag No.: TYPE 2  [ID: Q24  1]                                
         Gravity{1}                    0   -137      0    137       0       0       0       0                   
         Thermal 1{1}                 42      1     54     68       0       0       0       0                   
         Static Seismic 1{1}         -51     15    -24     58       0       0       0       0                   
         Static Seismic 2{1}         -51     16    -56     77       0       0       0       0                   
         Static Seismic 3{1}         -51     15    -38     65       0       0       0       0                   
         Static Seismic 4{1}         -51     16    -61     81       0       0       0       0                   
         Static Seismic 5{1}         -51    -17    -24     59       0       0       0       0                   
         Static Seismic 6{1}         -51    -16    -56     77       0       0       0       0                   
         Static Seismic 7{1}         -51    -18    -38     66       0       0       0       0                   
         Static Seismic 8{1}         -51    -17    -61     81       0       0       0       0                   
         Pressure 1{1}                 9      0      1      9       0       0       0       0                   
         GT1{1}                       42   -135     54    152       0       0       0       0                   
         GT1P1{1}                     51   -135     56    155       0       0       0       0                   
         GT1P1E1{1}                    0   -120     32    124       0       0       0       0                   
         GT1P1E2{1}                    0   -119      0    119       0       0       0       0                   
         GT1P1E3{1}                    0   -120     18    122       0       0       0       0                   
         GT1P1E4{1}                    0   -120     -5    120       0       0       0       0                   
         GT1P1E5{1}                    0   -152     32    156       0       0       0       0                   
         GT1P1E6{1}                    0   -152      0    152       0       0       0       0                   
         GT1P1E7{1}                    0   -153     17    154       0       0       0       0                   
         GT1P1E8{1}                    0   -152     -5    152       0       0       0       0                   
 
 Q25     Guide     Tag No.: TYPE 1  [ID: Q25  1]                                
         Gravity{1}                    0   -110      0    110       0       0       0       0                   
         Thermal 1{1}               -597     -1   -728    941       0       0       0       0                   
         Static Seismic 1{1}         611     15    399    730       0       0       0       0                   
         Static Seismic 2{1}         611     12    229    653       0       0       0       0                   
         Static Seismic 3{1}         611     15    410    736       0       0       0       0                   
         Static Seismic 4{1}         611     12    221    650       0       0       0       0                   
         Static Seismic 5{1}         611    -11    399    730       0       0       0       0                   
         Static Seismic 6{1}         611    -14    229    653       0       0       0       0                   
         Static Seismic 7{1}         611    -11    410    736       0       0       0       0                   
         Static Seismic 8{1}         611    -14    221    650       0       0       0       0                   
         Pressure 1{1}               -14      0    -17     22       0       0       0       0                   
         GT1{1}                     -597   -111   -728    948       0       0       0       0                   
         GT1P1{1}                   -611   -111   -744    970       0       0       0       0                   
         GT1P1E1{1}                    0    -96   -345    358       0       0       0       0                   
         GT1P1E2{1}                    0    -99   -515    524       0       0       0       0                   
         GT1P1E3{1}                    0    -96   -334    348       0       0       0       0                   
         GT1P1E4{1}                    0    -99   -523    533       0       0       0       0                   
         GT1P1E5{1}                    0   -122   -345    366       0       0       0       0                   
         GT1P1E6{1}                    0   -125   -515    530       0       0       0       0                   
         GT1P1E7{1}                    0   -122   -334    356       0       0       0       0                   
         GT1P1E8{1}                    0   -125   -523    538       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q27     Guide     Tag No.: TYPE 1  [ID: Q27  1]                                
         Gravity{1}                    0   -108      0    108       0       0       0       0                   
         Thermal 1{1}               -106      0   -121    161       0       0       0       0                   
         Static Seismic 1{1}          33     11    124    129       0       0       0       0                   
         Static Seismic 2{1}          18     14    124    126       0       0       0       0                   
         Static Seismic 3{1}         -61     11    124    138       0       0       0       0                   
         Static Seismic 4{1}         -81     14    124    148       0       0       0       0                   
         Static Seismic 5{1}          33    -15    124    129       0       0       0       0                   
         Static Seismic 6{1}          18    -12    124    126       0       0       0       0                   
         Static Seismic 7{1}         -61    -15    124    139       0       0       0       0                   
         Static Seismic 8{1}         -80    -12    124    148       0       0       0       0                   
         Pressure 1{1}                -3      0     -3      4       0       0       0       0                   
         GT1{1}                     -106   -108   -121    194       0       0       0       0                   
         GT1P1{1}                   -109   -108   -124    197       0       0       0       0                   
         GT1P1E1{1}                  -75    -97      0    123       0       0       0       0                   
         GT1P1E2{1}                  -91    -94      0    131       0       0       0       0                   
         GT1P1E3{1}                 -170    -97      0    196       0       0       0       0                   
         GT1P1E4{1}                 -189    -94      0    212       0       0       0       0                   
         GT1P1E5{1}                  -75   -123      0    144       0       0       0       0                   
         GT1P1E6{1}                  -91   -120      0    150       0       0       0       0                   
         GT1P1E7{1}                 -170   -123      0    210       0       0       0       0                   
         GT1P1E8{1}                 -189   -120      0    224       0       0       0       0                   
 
 Q28     Guide     Tag No.: TYPE 1  [ID: Q28  1]                                
         Gravity{1}                    0   -115      0    115       0       0       0       0                   
         Thermal 1{1}                 13      0    -89     90       0       0       0       0                   
         Static Seismic 1{1}          14     14     89     91       0       0       0       0                   
         Static Seismic 2{1}          23     13     89     93       0       0       0       0                   
         Static Seismic 3{1}          -1     14     89     90       0       0       0       0                   
         Static Seismic 4{1}           6     14     89     90       0       0       0       0                   
         Static Seismic 5{1}          14    -13     89     91       0       0       0       0                   
         Static Seismic 6{1}          23    -14     89     93       0       0       0       0                   
         Static Seismic 7{1}          -1    -13     89     90       0       0       0       0                   
         Static Seismic 8{1}           5    -14     89     90       0       0       0       0                   
         Pressure 1{1}                 1      0      0      1       0       0       0       0                   
         GT1{1}                       13   -115    -89    146       0       0       0       0                   
         GT1P1{1}                     13   -115    -89    146       0       0       0       0                   
         GT1P1E1{1}                   28   -101      0    105       0       0       0       0                   
         GT1P1E2{1}                   36   -102      0    108       0       0       0       0                   
         GT1P1E3{1}                   12   -101      0    102       0       0       0       0                   
         GT1P1E4{1}                   19   -102      0    103       0       0       0       0                   
         GT1P1E5{1}                   28   -128      0    131       0       0       0       0                   
         GT1P1E6{1}                   36   -129      0    134       0       0       0       0                   
         GT1P1E7{1}                   12   -128      0    129       0       0       0       0                   
         GT1P1E8{1}                   19   -129      0    130       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q30     Guide     Tag No.: TYPE 1  [ID: Q30  1]                                
         Gravity{1}                    0   -128      0    128       0       0       0       0                   
         Thermal 1{1}                 -1      0    100    100       0       0       0       0                   
         Static Seismic 1{1}          75     15   -100    126       0       0       0       0                   
         Static Seismic 2{1}          64     15   -100    119       0       0       0       0                   
         Static Seismic 3{1}          32     15   -100    106       0       0       0       0                   
         Static Seismic 4{1}          29     15   -100    105       0       0       0       0                   
         Static Seismic 5{1}          75    -15   -100    126       0       0       0       0                   
         Static Seismic 6{1}          64    -15   -100    119       0       0       0       0                   
         Static Seismic 7{1}          32    -15   -100    106       0       0       0       0                   
         Static Seismic 8{1}          29    -15   -100    105       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       -1   -128    100    162       0       0       0       0                   
         GT1P1{1}                     -2   -128    100    162       0       0       0       0                   
         GT1P1E1{1}                   73   -113      0    134       0       0       0       0                   
         GT1P1E2{1}                   62   -113      0    129       0       0       0       0                   
         GT1P1E3{1}                   30   -113      0    117       0       0       0       0                   
         GT1P1E4{1}                   27   -113      0    116       0       0       0       0                   
         GT1P1E5{1}                   73   -143      0    161       0       0       0       0                   
         GT1P1E6{1}                   62   -143      0    156       0       0       0       0                   
         GT1P1E7{1}                   30   -143      0    146       0       0       0       0                   
         GT1P1E8{1}                   27   -143      0    146       0       0       0       0                   
 
 Q31     Guide     Tag No.: TYPE 1  [ID: Q31  1]                                
         Gravity{1}                    0    -66      0     66       0       0       0       0                   
         Thermal 1{1}                332      0    302    449       0       0       0       0                   
         Static Seismic 1{1}        -340      8   -309    460       0       0       0       0                   
         Static Seismic 2{1}        -340      8   -309    460       0       0       0       0                   
         Static Seismic 3{1}        -431      8   -309    531       0       0       0       0                   
         Static Seismic 4{1}        -430      8   -309    530       0       0       0       0                   
         Static Seismic 5{1}        -340     -8   -309    460       0       0       0       0                   
         Static Seismic 6{1}        -340     -8   -309    460       0       0       0       0                   
         Static Seismic 7{1}        -431     -8   -309    531       0       0       0       0                   
         Static Seismic 8{1}        -430     -8   -309    530       0       0       0       0                   
         Pressure 1{1}                 9      0      7     11       0       0       0       0                   
         GT1{1}                      332    -66    302    454       0       0       0       0                   
         GT1P1{1}                    340    -66    309    465       0       0       0       0                   
         GT1P1E1{1}                    0    -58      0     58       0       0       0       0                   
         GT1P1E2{1}                    0    -58      0     58       0       0       0       0                   
         GT1P1E3{1}                  -91    -58      0    108       0       0       0       0                   
         GT1P1E4{1}                  -90    -58      0    107       0       0       0       0                   
         GT1P1E5{1}                    0    -74      0     74       0       0       0       0                   
         GT1P1E6{1}                    0    -74      0     74       0       0       0       0                   
         GT1P1E7{1}                  -91    -74      0    117       0       0       0       0                   
         GT1P1E8{1}                  -90    -74      0    116       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Q33     Guide     Tag No.: TYPE 1  [ID: Q33  1]                                
         Gravity{1}                    0    -99      0     99       0       0       0       0                   
         Thermal 1{1}               -277      0    543    610       0       0       0       0                   
         Static Seismic 1{1}         284     12    -40    287       0       0       0       0                   
         Static Seismic 2{1}         284     12   -110    305       0       0       0       0                   
         Static Seismic 3{1}         284     12    -35    286       0       0       0       0                   
         Static Seismic 4{1}         284     12    -88    298       0       0       0       0                   
         Static Seismic 5{1}         284    -12    -40    287       0       0       0       0                   
         Static Seismic 6{1}         284    -12   -110    305       0       0       0       0                   
         Static Seismic 7{1}         284    -12    -35    286       0       0       0       0                   
         Static Seismic 8{1}         284    -12    -89    298       0       0       0       0                   
         Pressure 1{1}                -7      0     12     14       0       0       0       0                   
         GT1{1}                     -277    -99    543    617       0       0       0       0                   
         GT1P1{1}                   -284    -99    555    631       0       0       0       0                   
         GT1P1E1{1}                    0    -87    515    523       0       0       0       0                   
         GT1P1E2{1}                    0    -87    446    454       0       0       0       0                   
         GT1P1E3{1}                    0    -87    520    527       0       0       0       0                   
         GT1P1E4{1}                    0    -87    467    475       0       0       0       0                   
         GT1P1E5{1}                    0   -110    515    527       0       0       0       0                   
         GT1P1E6{1}                    0   -110    446    459       0       0       0       0                   
         GT1P1E7{1}                    0   -110    520    532       0       0       0       0                   
         GT1P1E8{1}                    0   -110    467    479       0       0       0       0                   
 
 Q35     Guide     Tag No.: TYPE 1  [ID: Q35  1]                                
         Gravity{1}                    0    -69      0     69       0       0       0       0                   
         Thermal 1{1}                -53      0    -52     74       0       0       0       0                   
         Static Seismic 1{1}          54      8     -2     55       0       0       0       0                   
         Static Seismic 2{1}          54      8    -23     59       0       0       0       0                   
         Static Seismic 3{1}          54      8     -7     55       0       0       0       0                   
         Static Seismic 4{1}          54      8    -29     62       0       0       0       0                   
         Static Seismic 5{1}          54     -8     -2     55       0       0       0       0                   
         Static Seismic 6{1}          54     -8    -23     59       0       0       0       0                   
         Static Seismic 7{1}          54     -8     -7     55       0       0       0       0                   
         Static Seismic 8{1}          54     -8    -29     62       0       0       0       0                   
         Pressure 1{1}                -1      0     -1      2       0       0       0       0                   
         GT1{1}                      -53    -69    -52    101       0       0       0       0                   
         GT1P1{1}                    -54    -69    -53    102       0       0       0       0                   
         GT1P1E1{1}                    0    -61    -55     82       0       0       0       0                   
         GT1P1E2{1}                    0    -61    -76     97       0       0       0       0                   
         GT1P1E3{1}                    0    -61    -61     86       0       0       0       0                   
         GT1P1E4{1}                    0    -61    -82    102       0       0       0       0                   
         GT1P1E5{1}                    0    -77    -55     95       0       0       0       0                   
         GT1P1E6{1}                    0    -77    -76    108       0       0       0       0                   
         GT1P1E7{1}                    0    -77    -61     98       0       0       0       0                   
         GT1P1E8{1}                    0    -77    -82    112       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 S00     Anchor    Tag No.: 59A-FL-002 INLET                      Connected to: Ground                          
         Gravity{1}                   -5   -105     -6    105      73       0     -23      76                   
         Thermal 1{1}                -42     71      9     83     -88     -33    -103     139                   
         Static Seismic 1{1}          45    -19     50     70    -190     -32     135     235                   
         Static Seismic 2{1}          31     -4    -35     47     131      42      87     163                   
         Static Seismic 3{1}          -5     -5     47     47    -180     -53       7     188                   
         Static Seismic 4{1}         -13      3    -39     41     144      25     -18     148                   
         Static Seismic 5{1}          46    -47     49     82    -173     -30     138     223                   
         Static Seismic 6{1}          32    -32    -36     58     147      44      91     178                   
         Static Seismic 7{1}          -6    -30     45     55    -163     -53       2     171                   
         Static Seismic 8{1}         -14    -22    -40     48     161      24     -24     165                   
         Pressure 1{1}                 0      0      1      1      -3      -1       1       3                   
         GT1{1}                      -47    -34      3     58     -15     -33    -126     131                   
         GT1P1{1}                    -47    -34      4     58     -18     -34    -125     131                   
         GT1P1E1{1}                   -2    -53     54     75    -207     -66      10     218                   
         GT1P1E2{1}                  -16    -37    -32     52     113       8     -38     119                   
         GT1P1E3{1}                  -52    -39     50     82    -198     -87    -118     246                   
         GT1P1E4{1}                  -60    -31    -35     76     127      -9    -143     191                   
         GT1P1E5{1}                   -1    -81     53     96    -190     -64      13     201                   
         GT1P1E6{1}                  -15    -65    -33     75     129      10     -34     134                   
         GT1P1E7{1}                  -53    -64     49     96    -180     -87    -123     235                   
         GT1P1E8{1}                  -61    -56    -36     90     143     -10    -149     207                   
 
 U11     Guide     Tag No.: TYPE 5  [ID: U11  1]                                
         Gravity{1}                    0   -201      0    201       0       0       0       0                   
         Thermal 1{1}                -32    121    -54    136       0       0       0       0                   
         Static Seismic 1{1}          32     -7     87     93       0       0       0       0                   
         Static Seismic 2{1}          32     -8    -61     69       0       0       0       0                   
         Static Seismic 3{1}          32      6     56     64       0       0       0       0                   
         Static Seismic 4{1}          32     -3    -92     97       0       0       0       0                   
         Static Seismic 5{1}          32    -52     83    103       0       0       0       0                   
         Static Seismic 6{1}          32    -54    -63     89       0       0       0       0                   
         Static Seismic 7{1}          32    -40     53     74       0       0       0       0                   
         Static Seismic 8{1}          32    -49    -94    111       0       0       0       0                   
         Pressure 1{1}                 0      0      0      1       0       0       0       0                   
         GT1{1}                      -32    -80    -54    101       0       0       0       0                   
         GT1P1{1}                    -32    -79    -53    101       0       0       0       0                   
         GT1P1E1{1}                    0    -87     34     93       0       0       0       0                   
         GT1P1E2{1}                    0    -88   -114    144       0       0       0       0                   
         GT1P1E3{1}                    0    -73      2     73       0       0       0       0                   
         GT1P1E4{1}                    0    -82   -145    167       0       0       0       0                   
         GT1P1E5{1}                    0   -132     30    135       0       0       0       0                   
         GT1P1E6{1}                    0   -133   -117    177       0       0       0       0                   
         GT1P1E7{1}                    0   -120      0    120       0       0       0       0                   
         GT1P1E8{1}                    0   -129   -147    196       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 U10     Anchor    Tag No.: 59A-P-103B DISCHARGE                  Connected to: Ground                          
         Gravity{1}                    0    -11     -1     11       1       2       1       2                   
         Thermal 1{1}               -123   -118     48    177      14      48     145     153                   
         Static Seismic 1{1}          56     29    -13     64     -16     -61     -63      89                   
         Static Seismic 2{1}          85     26     -4     89       8     -12    -109     110                   
         Static Seismic 3{1}           1      8      9     13      10     -43       1      44                   
         Static Seismic 4{1}          36      5     19     41      33       5     -53      63                   
         Static Seismic 5{1}          53     25    -10     60     -12     -61     -60      86                   
         Static Seismic 6{1}          82     22     -2     86      11     -11    -107     108                   
         Static Seismic 7{1}           1      5     11     12      12     -42       1      44                   
         Static Seismic 8{1}          35      1     20     40      35       5     -51      62                   
         Pressure 1{1}                 0     -1      0      1       0       0       0       1                   
         GT1{1}                     -124   -129     47    185      15      50     146     155                   
         GT1P1{1}                   -124   -129     47    185      15      50     146     155                   
         GT1P1E1{1}                  -68   -101     34    126      -1     -12      83      84                   
         GT1P1E2{1}                  -39   -103     43    119      23      38      37      57                   
         GT1P1E3{1}                 -123   -121     56    181      25       7     147     149                   
         GT1P1E4{1}                  -88   -125     66    166      48      54      93     118                   
         GT1P1E5{1}                  -71   -105     36    132       3     -11      86      87                   
         GT1P1E6{1}                  -42   -107     45    123      25      39      40      61                   
         GT1P1E7{1}                 -123   -125     58    185      27       8     148     150                   
         GT1P1E8{1}                  -89   -128     67    170      50      55      95     121                   
 
 V10     Guide     Tag No.: TYPE 5  [ID: V10  1]                                
         Gravity{1}                    0    -10      0     10       0       0       0       0                   
         Thermal 1{1}                -32     52     -7     61       0       0       0       0                   
         Static Seismic 1{1}          33     -2      7     33       0       0       0       0                   
         Static Seismic 2{1}          33     -6      1     33       0       0       0       0                   
         Static Seismic 3{1}          33     -4      7     34       0       0       0       0                   
         Static Seismic 4{1}          33     -1      1     33       0       0       0       0                   
         Static Seismic 5{1}          33     -5      7     34       0       0       0       0                   
         Static Seismic 6{1}          33     -9      1     34       0       0       0       0                   
         Static Seismic 7{1}          33     -6      7     34       0       0       0       0                   
         Static Seismic 8{1}          33     -4      1     33       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -32     42     -7     54       0       0       0       0                   
         GT1P1{1}                    -33     42     -7     54       0       0       0       0                   
         GT1P1E1{1}                    0     40      0     40       0       0       0       0                   
         GT1P1E2{1}                    0     36     -6     37       0       0       0       0                   
         GT1P1E3{1}                    0     39      0     39       0       0       0       0                   
         GT1P1E4{1}                    0     41     -6     41       0       0       0       0                   
         GT1P1E5{1}                    0     37      0     37       0       0       0       0                   
         GT1P1E6{1}                    0     34     -6     34       0       0       0       0                   
         GT1P1E7{1}                    0     36      0     36       0       0       0       0                   
         GT1P1E8{1}                    0     39     -6     39       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 W00     Anchor    Tag No.: 59A-FL-001 DRAIN                      Connected to: Ground                          
         Gravity{1}                   -2    -52      1     52       2      -1      -8       8                   
         Thermal 1{1}                -18     13     24     33     -55     -30     -24      67                   
         Static Seismic 1{1}          19      1     15     24     -35      -8      36      51                   
         Static Seismic 2{1}          28     -2    -15     32      31       8      48      58                   
         Static Seismic 3{1}         -17      9     14     24     -30     -10     -28      42                   
         Static Seismic 4{1}          -6      5    -16     18      38       6     -13      40                   
         Static Seismic 5{1}          19    -11     15     27     -34      -8      36      51                   
         Static Seismic 6{1}          29    -15    -15     36      32       7      49      58                   
         Static Seismic 7{1}         -17     -3     14     23     -29     -10     -29      43                   
         Static Seismic 8{1}          -7     -7    -16     19      38       6     -14      41                   
         Pressure 1{1}                 0      0      0      0      -1       0       0       1                   
         GT1{1}                      -21    -40     25     51     -54     -32     -31      70                   
         GT1P1{1}                    -21    -39     25     51     -54     -32     -32      70                   
         GT1P1E1{1}                   -2    -38     40     55     -89     -40       5      98                   
         GT1P1E2{1}                    7    -42     10     44     -23     -25      17      38                   
         GT1P1E3{1}                  -38    -30     39     62     -84     -42     -59     111                   
         GT1P1E4{1}                  -27    -34      9     45     -16     -26     -44      54                   
         GT1P1E5{1}                   -2    -51     40     65     -89     -40       5      97                   
         GT1P1E6{1}                    8    -55     10     56     -22     -25      17      38                   
         GT1P1E7{1}                  -38    -43     40     70     -84     -43     -61     112                   
         GT1P1E8{1}                  -28    -47      9     55     -16     -26     -46      55                   
 
 W20     Guide     Tag No.: TYPE 4  [ID: W20  1]                                
         Gravity{1}                    0    -63      0     63       0       0       0       0                   
         Thermal 1{1}                 16    -18     61     66       0       0       0       0                   
         Static Seismic 1{1}          -6     28    -61     68       0       0       0       0                   
         Static Seismic 2{1}          -5     13    -61     63       0       0       0       0                   
         Static Seismic 3{1}         -16     14    -61     65       0       0       0       0                   
         Static Seismic 4{1}         -16     -1    -61     63       0       0       0       0                   
         Static Seismic 5{1}          -8     13    -61     63       0       0       0       0                   
         Static Seismic 6{1}          -6     -1    -61     62       0       0       0       0                   
         Static Seismic 7{1}         -16     -1    -61     63       0       0       0       0                   
         Static Seismic 8{1}         -16    -16    -61     65       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       16    -81     61    103       0       0       0       0                   
         GT1P1{1}                     16    -81     61    103       0       0       0       0                   
         GT1P1E1{1}                   10    -53      0     54       0       0       0       0                   
         GT1P1E2{1}                   12    -68      0     69       0       0       0       0                   
         GT1P1E3{1}                    0    -67      0     67       0       0       0       0                   
         GT1P1E4{1}                    0    -82      0     82       0       0       0       0                   
         GT1P1E5{1}                    9    -68      0     68       0       0       0       0                   
         GT1P1E6{1}                   10    -83      0     83       0       0       0       0                   
         GT1P1E7{1}                    0    -82      0     82       0       0       0       0                   
         GT1P1E8{1}                    0    -97      0     97       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 W19     Guide     Tag No.: TYPE 4  [ID: W19  1]                                
         Gravity{1}                    0    -86      0     86       0       0       0       0                   
         Thermal 1{1}                 74    -22    -31     83       0       0       0       0                   
         Static Seismic 1{1}         -26     19     31     44       0       0       0       0                   
         Static Seismic 2{1}         -43     27     31     60       0       0       0       0                   
         Static Seismic 3{1}         -74     20     31     83       0       0       0       0                   
         Static Seismic 4{1}         -74     23     31     84       0       0       0       0                   
         Static Seismic 5{1}         -27      0     31     41       0       0       0       0                   
         Static Seismic 6{1}         -44      7     31     55       0       0       0       0                   
         Static Seismic 7{1}         -74      0     31     81       0       0       0       0                   
         Static Seismic 8{1}         -74      3     31     81       0       0       0       0                   
         Pressure 1{1}                 0      0      0      1       0       0       0       0                   
         GT1{1}                       74   -108    -31    135       0       0       0       0                   
         GT1P1{1}                     74   -108    -31    135       0       0       0       0                   
         GT1P1E1{1}                   49    -89      0    102       0       0       0       0                   
         GT1P1E2{1}                   31    -81      0     87       0       0       0       0                   
         GT1P1E3{1}                    0    -89      0     89       0       0       0       0                   
         GT1P1E4{1}                    0    -85      0     85       0       0       0       0                   
         GT1P1E5{1}                   48   -109      0    119       0       0       0       0                   
         GT1P1E6{1}                   30   -101      0    105       0       0       0       0                   
         GT1P1E7{1}                    0   -109      0    109       0       0       0       0                   
         GT1P1E8{1}                    0   -105      0    105       0       0       0       0                   
 
 W18     Guide     Tag No.: TYPE 4  [ID: W18  1]                                
         Gravity{1}                    0    -44      0     44       0       0       0       0                   
         Thermal 1{1}                 22     -6    -32     39       0       0       0       0                   
         Static Seismic 1{1}          12      5     32     35       0       0       0       0                   
         Static Seismic 2{1}          34     -2     32     47       0       0       0       0                   
         Static Seismic 3{1}         -16      8     32     37       0       0       0       0                   
         Static Seismic 4{1}           0      2     32     32       0       0       0       0                   
         Static Seismic 5{1}          13     -5     32     35       0       0       0       0                   
         Static Seismic 6{1}          34    -12     32     48       0       0       0       0                   
         Static Seismic 7{1}         -16     -2     32     36       0       0       0       0                   
         Static Seismic 8{1}           0     -9     32     33       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       22    -50    -32     63       0       0       0       0                   
         GT1P1{1}                     21    -50    -32     63       0       0       0       0                   
         GT1P1E1{1}                   34    -44      0     56       0       0       0       0                   
         GT1P1E2{1}                   55    -51      0     75       0       0       0       0                   
         GT1P1E3{1}                    6    -42      0     42       0       0       0       0                   
         GT1P1E4{1}                   22    -48      0     52       0       0       0       0                   
         GT1P1E5{1}                   34    -55      0     64       0       0       0       0                   
         GT1P1E6{1}                   56    -62      0     83       0       0       0       0                   
         GT1P1E7{1}                    6    -52      0     52       0       0       0       0                   
         GT1P1E8{1}                   22    -58      0     62       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 W17     Guide     Tag No.: TYPE 6  [ID: W17  1]                                
         Gravity{1}                    0    -41      0     41       0       0       0       0                   
         Thermal 1{1}                  4     25    -11     28       0       0       0       0                   
         Static Seismic 1{1}          -4      0     11     12       0       0       0       0                   
         Static Seismic 2{1}          -4      7    -24     25       0       0       0       0                   
         Static Seismic 3{1}          -4      8     11     14       0       0       0       0                   
         Static Seismic 4{1}          -4     13    -21     25       0       0       0       0                   
         Static Seismic 5{1}          -4    -10     11     15       0       0       0       0                   
         Static Seismic 6{1}          -4     -3    -24     25       0       0       0       0                   
         Static Seismic 7{1}          -4     -2     11     12       0       0       0       0                   
         Static Seismic 8{1}          -4      3    -21     21       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        4    -16    -11     20       0       0       0       0                   
         GT1P1{1}                      4    -15    -11     19       0       0       0       0                   
         GT1P1E1{1}                    0    -15      0     15       0       0       0       0                   
         GT1P1E2{1}                    0     -8    -35     36       0       0       0       0                   
         GT1P1E3{1}                    0     -8      0      8       0       0       0       0                   
         GT1P1E4{1}                    0     -2    -32     32       0       0       0       0                   
         GT1P1E5{1}                    0    -25      0     25       0       0       0       0                   
         GT1P1E6{1}                    0    -18    -35     40       0       0       0       0                   
         GT1P1E7{1}                    0    -17      0     17       0       0       0       0                   
         GT1P1E8{1}                    0    -12    -32     34       0       0       0       0                   
 
 W16     Anchor    Tag No.: 59A-TK-2 P1                           Connected to: Ground                          
         Gravity{1}                    0      6      0      6      -1       0       2       2                   
         Thermal 1{1}                -20    -24    -36     48     -33      83      -6      90                   
         Static Seismic 1{1}          16      5     16     23      11     -36     -11      39                   
         Static Seismic 2{1}          -2     -2     -6      7      -4      30       2      30                   
         Static Seismic 3{1}           6     -4     18     19      14     -38      -7      42                   
         Static Seismic 4{1}         -10     -9     -8     15      -3      30       5      31                   
         Static Seismic 5{1}          16      6     16     23      11     -36     -10      38                   
         Static Seismic 6{1}          -2      0     -6      7      -4      30       3      30                   
         Static Seismic 7{1}           6     -2     18     19      14     -38      -6      41                   
         Static Seismic 8{1}         -10     -8     -7     14      -3      30       5      31                   
         Pressure 1{1}                 0      0     -1      1      -1       1       0       2                   
         GT1{1}                      -20    -19    -36     45     -34      83      -4      90                   
         GT1P1{1}                    -20    -19    -37     46     -35      84      -4      91                   
         GT1P1E1{1}                   -4    -14    -21     26     -23      49     -15      56                   
         GT1P1E2{1}                  -22    -21    -43     52     -38     114      -2     120                   
         GT1P1E3{1}                  -14    -23    -19     33     -20      46     -11      51                   
         GT1P1E4{1}                  -30    -28    -44     60     -38     115       1     121                   
         GT1P1E5{1}                   -4    -13    -21     25     -24      49     -14      56                   
         GT1P1E6{1}                  -22    -19    -43     52     -38     114      -1     120                   
         GT1P1E7{1}                  -14    -22    -19     32     -20      46     -10      51                   
         GT1P1E8{1}                  -30    -27    -44     59     -38     115       1     121                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 Z08     Guide     Tag No.: PLATFORM SUPPORT  [ID: Z08  1]                      
         Gravity{1}                    0      0      0      0       0       0       0       0                   
         Thermal 1{1}                  0      0      0      0       0       0       0       0                   
         Static Seismic 1{1}          95      0     88    129       0       0       0       0                   
         Static Seismic 2{1}          98      0    -81    127       0       0       0       0                   
         Static Seismic 3{1}           0      0     87     87       0       0       0       0                   
         Static Seismic 4{1}           0      0    -80     80       0       0       0       0                   
         Static Seismic 5{1}          92      0     88    127       0       0       0       0                   
         Static Seismic 6{1}          96      0    -81    125       0       0       0       0                   
         Static Seismic 7{1}           0      0     87     87       0       0       0       0                   
         Static Seismic 8{1}           0      0    -80     80       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0      0      0      0       0       0       0       0                   
         GT1P1{1}                      0      0      0      0       0       0       0       0                   
         GT1P1E1{1}                   95      0     88    129       0       0       0       0                   
         GT1P1E2{1}                   98      0    -81    127       0       0       0       0                   
         GT1P1E3{1}                    0      0     87     87       0       0       0       0                   
         GT1P1E4{1}                    0      0    -80     80       0       0       0       0                   
         GT1P1E5{1}                   92      0     88    127       0       0       0       0                   
         GT1P1E6{1}                   96      0    -81    125       0       0       0       0                   
         GT1P1E7{1}                    0      0     87     87       0       0       0       0                   
         GT1P1E8{1}                    0      0    -80     80       0       0       0       0                   
 
 Z06     Shoe      Tag No.: LOADING ARM BRACE SUPPORT  [ID: Z06  1]             
         Gravity{1}                    0   -423      0    423       0       0       0       0                   
         Thermal 1{1}                  0     16      0     16       0       0       0       0                   
         Static Seismic 1{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 2{1}           0      1      0      1       0       0       0       0                   
         Static Seismic 3{1}           0     20      0     20       0       0       0       0                   
         Static Seismic 4{1}           0     21      0     21       0       0       0       0                   
         Static Seismic 5{1}           0    -16      0     16       0       0       0       0                   
         Static Seismic 6{1}           0    -15      0     15       0       0       0       0                   
         Static Seismic 7{1}           0      4      0      4       0       0       0       0                   
         Static Seismic 8{1}           0      5      0      5       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0   -406      0    406       0       0       0       0                   
         GT1P1{1}                      0   -406      0    406       0       0       0       0                   
         GT1P1E1{1}                    0   -407      0    407       0       0       0       0                   
         GT1P1E2{1}                    0   -406      0    406       0       0       0       0                   
         GT1P1E3{1}                    0   -387      0    387       0       0       0       0                   
         GT1P1E4{1}                    0   -386      0    386       0       0       0       0                   
         GT1P1E5{1}                    0   -423      0    423       0       0       0       0                   
         GT1P1E6{1}                    0   -422      0    422       0       0       0       0                   
         GT1P1E7{1}                    0   -403      0    403       0       0       0       0                   
         GT1P1E8{1}                    0   -402      0    402       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AA13    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AA13 1]                      
         Gravity{1}                    0   -103      0    103       0       0       0       0                   
         Thermal 1{1}                  0    103      0    103       0       0       0       0                   
         Static Seismic 1{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 2{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 3{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 4{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 5{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 6{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 7{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 8{1}           0      0      0      0       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0      0      0      0       0       0       0       0                   
         GT1P1{1}                      0      0      0      0       0       0       0       0                   
         GT1P1E1{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E2{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E3{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E4{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E5{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E6{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E7{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E8{1}                    0      0      0      0       0       0       0       0                   
 
 AA12    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AA12 1]                      
         Gravity{1}                    0   -328      0    328       0       0       0       0                   
         Thermal 1{1}                  0    -15      0     15       0       0       0       0                   
         Static Seismic 1{1}           0     67      0     67       0       0       0       0                   
         Static Seismic 2{1}           0     86      0     86       0       0       0       0                   
         Static Seismic 3{1}           0     39      0     39       0       0       0       0                   
         Static Seismic 4{1}           0     56      0     56       0       0       0       0                   
         Static Seismic 5{1}           0    -17      0     17       0       0       0       0                   
         Static Seismic 6{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 7{1}           0    -46      0     46       0       0       0       0                   
         Static Seismic 8{1}           0    -28      0     28       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0   -343      0    343       0       0       0       0                   
         GT1P1{1}                      0   -343      0    343       0       0       0       0                   
         GT1P1E1{1}                    0   -276      0    276       0       0       0       0                   
         GT1P1E2{1}                    0   -257      0    257       0       0       0       0                   
         GT1P1E3{1}                    0   -304      0    304       0       0       0       0                   
         GT1P1E4{1}                    0   -287      0    287       0       0       0       0                   
         GT1P1E5{1}                    0   -360      0    360       0       0       0       0                   
         GT1P1E6{1}                    0   -343      0    343       0       0       0       0                   
         GT1P1E7{1}                    0   -389      0    389       0       0       0       0                   
         GT1P1E8{1}                    0   -371      0    371       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AA14    Guide     Tag No.: PLATFORM SUPPORT  [ID: AA14 1]                      
         Gravity{1}                    0      0      0      0       0       0       0       0                   
         Thermal 1{1}                -28     22      4     36       0       0       0       0                   
         Static Seismic 1{1}          28    -22     71     79       0       0       0       0                   
         Static Seismic 2{1}          28    -22    -79     87       0       0       0       0                   
         Static Seismic 3{1}        -131    -22     72    151       0       0       0       0                   
         Static Seismic 4{1}        -127    -22    -79    151       0       0       0       0                   
         Static Seismic 5{1}          28    -22     71     79       0       0       0       0                   
         Static Seismic 6{1}          28    -22    -79     87       0       0       0       0                   
         Static Seismic 7{1}        -134    -22     72    154       0       0       0       0                   
         Static Seismic 8{1}        -130    -22    -79    154       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -28     22      4     36       0       0       0       0                   
         GT1P1{1}                    -28     22      4     36       0       0       0       0                   
         GT1P1E1{1}                    0      0     75     75       0       0       0       0                   
         GT1P1E2{1}                    0      0    -75     75       0       0       0       0                   
         GT1P1E3{1}                 -160      0     76    177       0       0       0       0                   
         GT1P1E4{1}                 -155      0    -75    173       0       0       0       0                   
         GT1P1E5{1}                    0      0     75     75       0       0       0       0                   
         GT1P1E6{1}                    0      0    -75     75       0       0       0       0                   
         GT1P1E7{1}                 -163      0     76    179       0       0       0       0                   
         GT1P1E8{1}                 -159      0    -75    176       0       0       0       0                   
 
 AA10    Shoe      Tag No.: LOADING ARM BRACE SUPPORT  [ID: AA10 1]             
         Gravity{1}                    0   -437      0    437       0       0       0       0                   
         Thermal 1{1}                  0     -1      0      1       0       0       0       0                   
         Static Seismic 1{1}           0     20      0     20       0       0       0       0                   
         Static Seismic 2{1}           0     21      0     21       0       0       0       0                   
         Static Seismic 3{1}           0      7      0      7       0       0       0       0                   
         Static Seismic 4{1}           0      7      0      7       0       0       0       0                   
         Static Seismic 5{1}           0      1      0      1       0       0       0       0                   
         Static Seismic 6{1}           0      1      0      1       0       0       0       0                   
         Static Seismic 7{1}           0    -12      0     12       0       0       0       0                   
         Static Seismic 8{1}           0    -12      0     12       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0   -438      0    438       0       0       0       0                   
         GT1P1{1}                      0   -438      0    438       0       0       0       0                   
         GT1P1E1{1}                    0   -418      0    418       0       0       0       0                   
         GT1P1E2{1}                    0   -417      0    417       0       0       0       0                   
         GT1P1E3{1}                    0   -431      0    431       0       0       0       0                   
         GT1P1E4{1}                    0   -431      0    431       0       0       0       0                   
         GT1P1E5{1}                    0   -437      0    437       0       0       0       0                   
         GT1P1E6{1}                    0   -437      0    437       0       0       0       0                   
         GT1P1E7{1}                    0   -450      0    450       0       0       0       0                   
         GT1P1E8{1}                    0   -450      0    450       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AC06    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AC06 1]                      
         Gravity{1}                    0    -14      0     14       0       0       0       0                   
         Thermal 1{1}                  0     14      0     14       0       0       0       0                   
         Static Seismic 1{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 2{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 3{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 4{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 5{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 6{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 7{1}           0     -4      0      4       0       0       0       0                   
         Static Seismic 8{1}           0     -2      0      2       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0      0      0      0       0       0       0       0                   
         GT1P1{1}                      0      0      0      0       0       0       0       0                   
         GT1P1E1{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E2{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E3{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E4{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E5{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E6{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E7{1}                    0     -4      0      4       0       0       0       0                   
         GT1P1E8{1}                    0     -2      0      2       0       0       0       0                   
 
 AC05    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AC05 1]                      
         Gravity{1}                    0    -13      0     13       0       0       0       0                   
         Thermal 1{1}                  0     -9      0      9       0       0       0       0                   
         Static Seismic 1{1}           0     18      0     18       0       0       0       0                   
         Static Seismic 2{1}           0     -5      0      5       0       0       0       0                   
         Static Seismic 3{1}           0      9      0      9       0       0       0       0                   
         Static Seismic 4{1}           0    -10      0     10       0       0       0       0                   
         Static Seismic 5{1}           0     13      0     13       0       0       0       0                   
         Static Seismic 6{1}           0     -8      0      8       0       0       0       0                   
         Static Seismic 7{1}           0      6      0      6       0       0       0       0                   
         Static Seismic 8{1}           0    -14      0     14       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0    -23      0     23       0       0       0       0                   
         GT1P1{1}                      0    -23      0     23       0       0       0       0                   
         GT1P1E1{1}                    0     -5      0      5       0       0       0       0                   
         GT1P1E2{1}                    0    -28      0     28       0       0       0       0                   
         GT1P1E3{1}                    0    -14      0     14       0       0       0       0                   
         GT1P1E4{1}                    0    -33      0     33       0       0       0       0                   
         GT1P1E5{1}                    0    -10      0     10       0       0       0       0                   
         GT1P1E6{1}                    0    -31      0     31       0       0       0       0                   
         GT1P1E7{1}                    0    -17      0     17       0       0       0       0                   
         GT1P1E8{1}                    0    -37      0     37       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AD00    Anchor    Tag No.: 59A-P-103A SUCTION                    Connected to: Ground                          
         Gravity{1}                   25    -41      1     49       4       2       2       5                   
         Thermal 1{1}               -174    -21    -58    184      22     330     -14     331                   
         Static Seismic 1{1}         182   -114     39    219      -1    -125     -77     147                   
         Static Seismic 2{1}         110    -58    -61    138     -12     209     -41     214                   
         Static Seismic 3{1}          96     57     38    118       4    -126      33     131                   
         Static Seismic 4{1}          26    113    -60    130      -7     196      69     208                   
         Static Seismic 5{1}         183   -111     39    218       7    -126     -69     143                   
         Static Seismic 6{1}         110    -56    -61    138      -4     209     -33     211                   
         Static Seismic 7{1}          97     59     39    120      13    -127      42     134                   
         Static Seismic 8{1}          26    115    -60    132       2     196      78     211                   
         Pressure 1{1}                 0      0      0      0       0       1       0       1                   
         GT1{1}                     -148    -63    -57    171      25     331     -12     333                   
         GT1P1{1}                   -148    -63    -57    171      25     333     -12     334                   
         GT1P1E1{1}                   34   -176    -18    180      24     208     -89     228                   
         GT1P1E2{1}                  -39   -120   -118    173      13     542     -53     545                   
         GT1P1E3{1}                  -52     -6    -19     56      30     207      22     210                   
         GT1P1E4{1}                 -123     50   -117    177      18     529      58     533                   
         GT1P1E5{1}                   35   -174    -18    178      33     207     -81     225                   
         GT1P1E6{1}                  -38   -118   -118    171      21     541     -44     544                   
         GT1P1E7{1}                  -52     -4    -19     55      38     206      30     212                   
         GT1P1E8{1}                 -122     52   -117    177      27     529      66     533                   
 
 AD02    Guide     Tag No.: TYPE 3  [ID: AD02 1]                                
         Gravity{1}                    0    -78      0     78       0       0       0       0                   
         Thermal 1{1}                 43     23     -5     49       0       0       0       0                   
         Static Seismic 1{1}         -43    156      5    162       0       0       0       0                   
         Static Seismic 2{1}         -43     89      5     99       0       0       0       0                   
         Static Seismic 3{1}         -43    -57      5     71       0       0       0       0                   
         Static Seismic 4{1}         -43   -124      5    131       0       0       0       0                   
         Static Seismic 5{1}         -43    122      5    130       0       0       0       0                   
         Static Seismic 6{1}         -43     55      5     70       0       0       0       0                   
         Static Seismic 7{1}         -43    -91      5    100       0       0       0       0                   
         Static Seismic 8{1}         -43   -158      5    164       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       43    -55     -5     70       0       0       0       0                   
         GT1P1{1}                     43    -55     -5     70       0       0       0       0                   
         GT1P1E1{1}                    0    101      0    101       0       0       0       0                   
         GT1P1E2{1}                    0     34      0     34       0       0       0       0                   
         GT1P1E3{1}                    0   -112      0    112       0       0       0       0                   
         GT1P1E4{1}                    0   -179      0    179       0       0       0       0                   
         GT1P1E5{1}                    0     67      0     67       0       0       0       0                   
         GT1P1E6{1}                    0     -1      0      1       0       0       0       0                   
         GT1P1E7{1}                    0   -146      0    146       0       0       0       0                   
         GT1P1E8{1}                    0   -213      0    213       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AD26    Guide     Tag No.: TYPE 3  [ID: AD26 1]                                
         Gravity{1}                    0   -241      1    241       0       0       0       0                   
         Thermal 1{1}                137    -65   -195    246       0       0       0       0                   
         Static Seismic 1{1}        -136     19    195    238       0       0       0       0                   
         Static Seismic 2{1}        -136    -46    195    242       0       0       0       0                   
         Static Seismic 3{1}        -136    103    195    259       0       0       0       0                   
         Static Seismic 4{1}        -136     38    195    241       0       0       0       0                   
         Static Seismic 5{1}        -136    -36    195    240       0       0       0       0                   
         Static Seismic 6{1}        -136   -100    195    258       0       0       0       0                   
         Static Seismic 7{1}        -136     49    195    242       0       0       0       0                   
         Static Seismic 8{1}        -136    -16    195    238       0       0       0       0                   
         Pressure 1{1}                -1      0      0      1       0       0       0       0                   
         GT1{1}                      137   -306   -194    387       0       0       0       0                   
         GT1P1{1}                    136   -306   -194    387       0       0       0       0                   
         GT1P1E1{1}                    0   -287      1    287       0       0       0       0                   
         GT1P1E2{1}                    0   -351      1    351       0       0       0       0                   
         GT1P1E3{1}                    0   -203      1    203       0       0       0       0                   
         GT1P1E4{1}                    0   -267      1    267       0       0       0       0                   
         GT1P1E5{1}                    0   -341      1    341       0       0       0       0                   
         GT1P1E6{1}                    0   -406      1    406       0       0       0       0                   
         GT1P1E7{1}                    0   -257      1    257       0       0       0       0                   
         GT1P1E8{1}                    0   -321      1    321       0       0       0       0                   
 
 AD27    Guide     Tag No.: TYPE 3  [ID: AD27 1]                                
         Gravity{1}                    0   -152      0    152       0       0       0       0                   
         Thermal 1{1}                113   -120   -179    243       0       0       0       0                   
         Static Seismic 1{1}        -113    -33    178    214       0       0       0       0                   
         Static Seismic 2{1}        -113     39    178    215       0       0       0       0                   
         Static Seismic 3{1}        -113     10    178    211       0       0       0       0                   
         Static Seismic 4{1}        -113     82    178    226       0       0       0       0                   
         Static Seismic 5{1}        -113    -86    178    228       0       0       0       0                   
         Static Seismic 6{1}        -113    -14    178    211       0       0       0       0                   
         Static Seismic 7{1}        -113    -44    178    215       0       0       0       0                   
         Static Seismic 8{1}        -113     29    178    213       0       0       0       0                   
         Pressure 1{1}                -1      0      0      1       0       0       0       0                   
         GT1{1}                      113   -272   -179    344       0       0       0       0                   
         GT1P1{1}                    113   -272   -178    344       0       0       0       0                   
         GT1P1E1{1}                    0   -305      0    305       0       0       0       0                   
         GT1P1E2{1}                    0   -232      0    232       0       0       0       0                   
         GT1P1E3{1}                    0   -262      0    262       0       0       0       0                   
         GT1P1E4{1}                    0   -189      0    189       0       0       0       0                   
         GT1P1E5{1}                    0   -358      0    358       0       0       0       0                   
         GT1P1E6{1}                    0   -286      0    286       0       0       0       0                   
         GT1P1E7{1}                    0   -315      0    315       0       0       0       0                   
         GT1P1E8{1}                    0   -243      0    243       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AD28    Guide     Tag No.: TYPE 3  [ID: AD28 1]                                
         Gravity{1}                    0   -284      0    284       0       0       0       0                   
         Thermal 1{1}                 64     14    200    211       0       0       0       0                   
         Static Seismic 1{1}          78    -29   -201    218       0       0       0       0                   
         Static Seismic 2{1}          36    -32   -201    207       0       0       0       0                   
         Static Seismic 3{1}          -1    -11   -201    201       0       0       0       0                   
         Static Seismic 4{1}         -53    -13   -201    208       0       0       0       0                   
         Static Seismic 5{1}          81   -110   -201    243       0       0       0       0                   
         Static Seismic 6{1}          38   -112   -201    233       0       0       0       0                   
         Static Seismic 7{1}           2    -91   -201    221       0       0       0       0                   
         Static Seismic 8{1}         -49    -94   -201    227       0       0       0       0                   
         Pressure 1{1}                 0      0      1      1       0       0       0       0                   
         GT1{1}                       64   -269    200    342       0       0       0       0                   
         GT1P1{1}                     64   -269    201    342       0       0       0       0                   
         GT1P1E1{1}                  143   -298      0    331       0       0       0       0                   
         GT1P1E2{1}                  100   -302      0    318       0       0       0       0                   
         GT1P1E3{1}                   63   -280      0    287       0       0       0       0                   
         GT1P1E4{1}                   12   -283      0    283       0       0       0       0                   
         GT1P1E5{1}                  145   -379      0    406       0       0       0       0                   
         GT1P1E6{1}                  102   -381      0    394       0       0       0       0                   
         GT1P1E7{1}                   67   -360      0    366       0       0       0       0                   
         GT1P1E8{1}                   15   -363      0    364       0       0       0       0                   
 
 AD11    Guide     Tag No.: TYPE 3  [ID: AD11 1]                                
         Gravity{1}                    0    -70      0     70       0       0       0       0                   
         Thermal 1{1}                 43   -135    154    209       0       0       0       0                   
         Static Seismic 1{1}         -43     58   -154    170       0       0       0       0                   
         Static Seismic 2{1}         -26     56   -154    166       0       0       0       0                   
         Static Seismic 3{1}         -43     76   -154    177       0       0       0       0                   
         Static Seismic 4{1}         -43     75   -154    177       0       0       0       0                   
         Static Seismic 5{1}         -43     34   -154    164       0       0       0       0                   
         Static Seismic 6{1}         -25     32   -154    160       0       0       0       0                   
         Static Seismic 7{1}         -43     52   -154    169       0       0       0       0                   
         Static Seismic 8{1}         -43     51   -154    168       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       43   -205    154    260       0       0       0       0                   
         GT1P1{1}                     43   -205    154    260       0       0       0       0                   
         GT1P1E1{1}                    0   -147      0    147       0       0       0       0                   
         GT1P1E2{1}                   17   -149      0    150       0       0       0       0                   
         GT1P1E3{1}                    0   -129      0    129       0       0       0       0                   
         GT1P1E4{1}                    0   -130      0    130       0       0       0       0                   
         GT1P1E5{1}                    0   -171      0    171       0       0       0       0                   
         GT1P1E6{1}                   18   -173      0    174       0       0       0       0                   
         GT1P1E7{1}                    0   -153      0    153       0       0       0       0                   
         GT1P1E8{1}                    0   -154      0    154       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AD29    Guide     Tag No.: TYPE 3  [ID: AD29 1]                                
         Gravity{1}                    0    -83      0     83       0       0       0       0                   
         Thermal 1{1}                -46     -2    -48     66       0       0       0       0                   
         Static Seismic 1{1}          44     10     48     66       0       0       0       0                   
         Static Seismic 2{1}          46     16     48     68       0       0       0       0                   
         Static Seismic 3{1}          11      3     48     49       0       0       0       0                   
         Static Seismic 4{1}          46     10     48     67       0       0       0       0                   
         Static Seismic 5{1}          45     -8     48     66       0       0       0       0                   
         Static Seismic 6{1}          46     -3     48     66       0       0       0       0                   
         Static Seismic 7{1}          12    -15     48     51       0       0       0       0                   
         Static Seismic 8{1}          46     -8     48     67       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -46    -85    -48    108       0       0       0       0                   
         GT1P1{1}                    -46    -85    -48    108       0       0       0       0                   
         GT1P1E1{1}                   -2    -74      0     75       0       0       0       0                   
         GT1P1E2{1}                    0    -69      0     69       0       0       0       0                   
         GT1P1E3{1}                  -34    -82      0     89       0       0       0       0                   
         GT1P1E4{1}                    0    -75      0     75       0       0       0       0                   
         GT1P1E5{1}                   -1    -93      0     93       0       0       0       0                   
         GT1P1E6{1}                    0    -87      0     87       0       0       0       0                   
         GT1P1E7{1}                  -34   -100      0    105       0       0       0       0                   
         GT1P1E8{1}                    0    -93      0     93       0       0       0       0                   
 
 AD30    Guide     Tag No.: TYPE 3  [ID: AD30 1]                                
         Gravity{1}                    0    -63      0     63       0       0       0       0                   
         Thermal 1{1}                 71      7     40     82       0       0       0       0                   
         Static Seismic 1{1}          38      6    -40     55       0       0       0       0                   
         Static Seismic 2{1}          -5      6    -40     41       0       0       0       0                   
         Static Seismic 3{1}           0      7    -40     40       0       0       0       0                   
         Static Seismic 4{1}         -66      6    -40     77       0       0       0       0                   
         Static Seismic 5{1}          38     -8    -40     56       0       0       0       0                   
         Static Seismic 6{1}          -5     -8    -40     41       0       0       0       0                   
         Static Seismic 7{1}           0     -8    -40     41       0       0       0       0                   
         Static Seismic 8{1}         -66     -8    -40     77       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       71    -56     40     99       0       0       0       0                   
         GT1P1{1}                     71    -56     40     99       0       0       0       0                   
         GT1P1E1{1}                  109    -50      0    119       0       0       0       0                   
         GT1P1E2{1}                   66    -50      0     83       0       0       0       0                   
         GT1P1E3{1}                   71    -49      0     86       0       0       0       0                   
         GT1P1E4{1}                    4    -50      0     50       0       0       0       0                   
         GT1P1E5{1}                  108    -65      0    126       0       0       0       0                   
         GT1P1E6{1}                   66    -65      0     92       0       0       0       0                   
         GT1P1E7{1}                   71    -64      0     96       0       0       0       0                   
         GT1P1E8{1}                    5    -65      0     65       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AD25    Guide     Tag No.: TYPE 3  [ID: AD25 1]                                
         Gravity{1}                    0    -92      0     92       0       0       0       0                   
         Thermal 1{1}                146     -3    185    236       0       0       0       0                   
         Static Seismic 1{1}        -145     11     50    154       0       0       0       0                   
         Static Seismic 2{1}        -145     11   -129    194       0       0       0       0                   
         Static Seismic 3{1}        -145     11     53    155       0       0       0       0                   
         Static Seismic 4{1}        -145     11   -133    197       0       0       0       0                   
         Static Seismic 5{1}        -145    -11     50    154       0       0       0       0                   
         Static Seismic 6{1}        -145    -11   -129    194       0       0       0       0                   
         Static Seismic 7{1}        -145    -11     53    155       0       0       0       0                   
         Static Seismic 8{1}        -145    -11   -133    197       0       0       0       0                   
         Pressure 1{1}                -1      0      0      1       0       0       0       0                   
         GT1{1}                      146    -95    185    254       0       0       0       0                   
         GT1P1{1}                    145    -95    185    253       0       0       0       0                   
         GT1P1E1{1}                    0    -83    235    249       0       0       0       0                   
         GT1P1E2{1}                    0    -83     56    100       0       0       0       0                   
         GT1P1E3{1}                    0    -83    238    252       0       0       0       0                   
         GT1P1E4{1}                    0    -83     51     98       0       0       0       0                   
         GT1P1E5{1}                    0   -105    235    257       0       0       0       0                   
         GT1P1E6{1}                    0   -105     56    119       0       0       0       0                   
         GT1P1E7{1}                    0   -105    238    260       0       0       0       0                   
         GT1P1E8{1}                    0   -105     52    117       0       0       0       0                   
 
 AD24    Guide     Tag No.: TYPE 3  [ID: AD24 1]                                
         Gravity{1}                    0   -121      0    121       0       0       0       0                   
         Thermal 1{1}                -70      1     62     94       0       0       0       0                   
         Static Seismic 1{1}          70     14    -62     95       0       0       0       0                   
         Static Seismic 2{1}          70     14    -62     95       0       0       0       0                   
         Static Seismic 3{1}          70     14    -62     95       0       0       0       0                   
         Static Seismic 4{1}          70     14    -62     95       0       0       0       0                   
         Static Seismic 5{1}          70    -15    -62     95       0       0       0       0                   
         Static Seismic 6{1}          70    -14    -62     95       0       0       0       0                   
         Static Seismic 7{1}          70    -15    -62     95       0       0       0       0                   
         Static Seismic 8{1}          70    -15    -62     95       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -70   -120     62    152       0       0       0       0                   
         GT1P1{1}                    -70   -120     62    152       0       0       0       0                   
         GT1P1E1{1}                    0   -106      0    106       0       0       0       0                   
         GT1P1E2{1}                    0   -105      0    105       0       0       0       0                   
         GT1P1E3{1}                    0   -106      0    106       0       0       0       0                   
         GT1P1E4{1}                    0   -106      0    106       0       0       0       0                   
         GT1P1E5{1}                    0   -134      0    134       0       0       0       0                   
         GT1P1E6{1}                    0   -134      0    134       0       0       0       0                   
         GT1P1E7{1}                    0   -135      0    135       0       0       0       0                   
         GT1P1E8{1}                    0   -134      0    134       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AD23    Anchor    Tag No.: 59A-TK-1 OUTLET                       Connected to: Ground                          
         Gravity{1}                    0      0     -1      1     -16       2     -54      56                   
         Thermal 1{1}               -187     -1    -82    204       1    -312       1     312                   
         Static Seismic 1{1}          78      0     90    119       2     153       6     153                   
         Static Seismic 2{1}         144      0     67    159       2     225       6     225                   
         Static Seismic 3{1}          15      1     84     85       2      82       6      82                   
         Static Seismic 4{1}          96      0     63    115       2     173       6     173                   
         Static Seismic 5{1}          78      0     90    119      -2     153      -6     153                   
         Static Seismic 6{1}         144      0     67    159      -2     225      -6     225                   
         Static Seismic 7{1}          14      0     84     85      -2      82      -7      82                   
         Static Seismic 8{1}          96      0     63    114      -2     173      -6     173                   
         Pressure 1{1}                 1      0      0      1       0       1       0       1                   
         GT1{1}                     -187     -1    -82    204     -15    -310     -53     315                   
         GT1P1{1}                   -186     -1    -82    203     -15    -308     -53     313                   
         GT1P1E1{1}                 -108     -1      8    108     -13    -156     -47     163                   
         GT1P1E2{1}                  -42     -1    -15     44     -13     -84     -47      97                   
         GT1P1E3{1}                 -171     -1      2    171     -13    -227     -47     232                   
         GT1P1E4{1}                  -90     -1    -20     92     -13    -135     -47     144                   
         GT1P1E5{1}                 -108     -1      8    108     -17    -156     -59     168                   
         GT1P1E6{1}                  -42     -2    -15     44     -16     -84     -59     104                   
         GT1P1E7{1}                 -171     -1      1    171     -17    -227     -59     235                   
         GT1P1E8{1}                  -90     -1    -20     92     -17    -136     -59     149                   
 
 AE02    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AE02 1]                      
         Gravity{1}                    0    -26      0     26       0       0       0       0                   
         Thermal 1{1}                  0     26      0     26       0       0       0       0                   
         Static Seismic 1{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 2{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 3{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 4{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 5{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 6{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 7{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 8{1}           0      0      0      0       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0      0      0      0       0       0       0       0                   
         GT1P1{1}                      0      0      0      0       0       0       0       0                   
         GT1P1E1{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E2{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E3{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E4{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E5{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E6{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E7{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E8{1}                    0      0      0      0       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AE12    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AE12 1]                      
         Gravity{1}                    0   -118      0    118       0       0       0       0                   
         Thermal 1{1}                  0     -4      0      4       0       0       0       0                   
         Static Seismic 1{1}           0    -17      0     17       0       0       0       0                   
         Static Seismic 2{1}           0     68      0     68       0       0       0       0                   
         Static Seismic 3{1}           0    -41      0     41       0       0       0       0                   
         Static Seismic 4{1}           0     44      0     44       0       0       0       0                   
         Static Seismic 5{1}           0    -43      0     43       0       0       0       0                   
         Static Seismic 6{1}           0     42      0     42       0       0       0       0                   
         Static Seismic 7{1}           0    -66      0     66       0       0       0       0                   
         Static Seismic 8{1}           0     19      0     19       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0   -122      0    122       0       0       0       0                   
         GT1P1{1}                      0   -122      0    122       0       0       0       0                   
         GT1P1E1{1}                    0   -139      0    139       0       0       0       0                   
         GT1P1E2{1}                    0    -54      0     54       0       0       0       0                   
         GT1P1E3{1}                    0   -162      0    162       0       0       0       0                   
         GT1P1E4{1}                    0    -77      0     77       0       0       0       0                   
         GT1P1E5{1}                    0   -165      0    165       0       0       0       0                   
         GT1P1E6{1}                    0    -80      0     80       0       0       0       0                   
         GT1P1E7{1}                    0   -188      0    188       0       0       0       0                   
         GT1P1E8{1}                    0   -103      0    103       0       0       0       0                   
 
 AE13    Guide     Tag No.: LOADING ARM SUPPORT  [ID: AE13 1]                   
         Gravity{1}                    0   -587     11    587       0       0       0       0                   
         Thermal 1{1}                  0     21      3     22       0       0       0       0                   
         Static Seismic 1{1}           0     74     63     97       0       0       0       0                   
         Static Seismic 2{1}           0    -41    -67     79       0       0       0       0                   
         Static Seismic 3{1}           0     96     66    117       0       0       0       0                   
         Static Seismic 4{1}           0    -19    -64     66       0       0       0       0                   
         Static Seismic 5{1}           0     18     63     65       0       0       0       0                   
         Static Seismic 6{1}           0    -97    -67    118       0       0       0       0                   
         Static Seismic 7{1}           0     39     66     77       0       0       0       0                   
         Static Seismic 8{1}           0    -75    -64     99       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0   -566     14    566       0       0       0       0                   
         GT1P1{1}                      0   -566     14    566       0       0       0       0                   
         GT1P1E1{1}                    0   -492     77    498       0       0       0       0                   
         GT1P1E2{1}                    0   -607    -53    609       0       0       0       0                   
         GT1P1E3{1}                    0   -470     80    477       0       0       0       0                   
         GT1P1E4{1}                    0   -585    -50    587       0       0       0       0                   
         GT1P1E5{1}                    0   -548     77    554       0       0       0       0                   
         GT1P1E6{1}                    0   -663    -53    666       0       0       0       0                   
         GT1P1E7{1}                    0   -527     80    533       0       0       0       0                   
         GT1P1E8{1}                    0   -641    -50    643       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AE13    Line Stp  Tag No.: LOADING ARM SUPPORT  [ID: AE13 2]                   
         Gravity{1}                  -58      0      0     58       0       0       0       0                   
         Thermal 1{1}                -11      0      0     11       0       0       0       0                   
         Static Seismic 1{1}          38      0      0     38       0       0       0       0                   
         Static Seismic 2{1}          57      0      0     57       0       0       0       0                   
         Static Seismic 3{1}         -59      0      0     59       0       0       0       0                   
         Static Seismic 4{1}         -40      0      0     40       0       0       0       0                   
         Static Seismic 5{1}          40      0      0     40       0       0       0       0                   
         Static Seismic 6{1}          60      0      0     60       0       0       0       0                   
         Static Seismic 7{1}         -56      0      0     56       0       0       0       0                   
         Static Seismic 8{1}         -37      0      0     37       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -69      0      0     69       0       0       0       0                   
         GT1P1{1}                    -69      0      0     69       0       0       0       0                   
         GT1P1E1{1}                  -31      0      0     31       0       0       0       0                   
         GT1P1E2{1}                  -12      0      0     12       0       0       0       0                   
         GT1P1E3{1}                 -128      0      0    128       0       0       0       0                   
         GT1P1E4{1}                 -109      0      0    109       0       0       0       0                   
         GT1P1E5{1}                  -29      0      0     29       0       0       0       0                   
         GT1P1E6{1}                  -10      0      0     10       0       0       0       0                   
         GT1P1E7{1}                 -126      0      0    126       0       0       0       0                   
         GT1P1E8{1}                 -107      0      0    107       0       0       0       0                   
 
 AG05    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AG05 1]                      
         Gravity{1}                    0    -36      0     36       0       0       0       0                   
         Thermal 1{1}                  0    -13      0     13       0       0       0       0                   
         Static Seismic 1{1}           0     -9      0      9       0       0       0       0                   
         Static Seismic 2{1}           0     24      0     24       0       0       0       0                   
         Static Seismic 3{1}           0    -14      0     14       0       0       0       0                   
         Static Seismic 4{1}           0     19      0     19       0       0       0       0                   
         Static Seismic 5{1}           0    -19      0     19       0       0       0       0                   
         Static Seismic 6{1}           0     14      0     14       0       0       0       0                   
         Static Seismic 7{1}           0    -24      0     24       0       0       0       0                   
         Static Seismic 8{1}           0      9      0      9       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0    -50      0     50       0       0       0       0                   
         GT1P1{1}                      0    -50      0     50       0       0       0       0                   
         GT1P1E1{1}                    0    -59      0     59       0       0       0       0                   
         GT1P1E2{1}                    0    -26      0     26       0       0       0       0                   
         GT1P1E3{1}                    0    -64      0     64       0       0       0       0                   
         GT1P1E4{1}                    0    -31      0     31       0       0       0       0                   
         GT1P1E5{1}                    0    -69      0     69       0       0       0       0                   
         GT1P1E6{1}                    0    -36      0     36       0       0       0       0                   
         GT1P1E7{1}                    0    -74      0     74       0       0       0       0                   
         GT1P1E8{1}                    0    -41      0     41       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AH09    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AH09 1]                      
         Gravity{1}                    0      0      0      0       0       0       0       0                   
         Thermal 1{1}                  0      0      0      0       0       0       0       0                   
         Static Seismic 1{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 2{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 3{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 4{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 5{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 6{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 7{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 8{1}           0      0      0      0       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0      0      0      0       0       0       0       0                   
         GT1P1{1}                      0      0      0      0       0       0       0       0                   
         GT1P1E1{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E2{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E3{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E4{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E5{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E6{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E7{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E8{1}                    0      0      0      0       0       0       0       0                   
 
 AH10    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AH10 1]                      
         Gravity{1}                    0     -3      0      3       0       0       0       0                   
         Thermal 1{1}                  0    -15      0     15       0       0       0       0                   
         Static Seismic 1{1}           0     -8      0      8       0       0       0       0                   
         Static Seismic 2{1}           0      4      0      4       0       0       0       0                   
         Static Seismic 3{1}           0      3      0      3       0       0       0       0                   
         Static Seismic 4{1}           0     16      0     16       0       0       0       0                   
         Static Seismic 5{1}           0    -13      0     13       0       0       0       0                   
         Static Seismic 6{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 7{1}           0     -1      0      1       0       0       0       0                   
         Static Seismic 8{1}           0     12      0     12       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0    -18      0     18       0       0       0       0                   
         GT1P1{1}                      0    -18      0     18       0       0       0       0                   
         GT1P1E1{1}                    0    -27      0     27       0       0       0       0                   
         GT1P1E2{1}                    0    -14      0     14       0       0       0       0                   
         GT1P1E3{1}                    0    -15      0     15       0       0       0       0                   
         GT1P1E4{1}                    0     -2      0      2       0       0       0       0                   
         GT1P1E5{1}                    0    -31      0     31       0       0       0       0                   
         GT1P1E6{1}                    0    -18      0     18       0       0       0       0                   
         GT1P1E7{1}                    0    -19      0     19       0       0       0       0                   
         GT1P1E8{1}                    0     -7      0      7       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AJ10    Rod Hgr   Tag No.: PLATFORM SUPPORT  [ID: AJ10 1]                      
         Gravity{1}                    0      0      0      0       0       0       0       0                   
         Thermal 1{1}                  0      0      0      0       0       0       0       0                   
         Static Seismic 1{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 2{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 3{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 4{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 5{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 6{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 7{1}           0      0      0      0       0       0       0       0                   
         Static Seismic 8{1}           0      0      0      0       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0      0      0      0       0       0       0       0                   
         GT1P1{1}                      0      0      0      0       0       0       0       0                   
         GT1P1E1{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E2{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E3{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E4{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E5{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E6{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E7{1}                    0      0      0      0       0       0       0       0                   
         GT1P1E8{1}                    0      0      0      0       0       0       0       0                   
 
 AJ11    Guide     Tag No.: LOADING ARM SUPPORT  [ID: AJ11 1]                   
         Gravity{1}                   -5   -709     -4    709       0       0       0       0                   
         Thermal 1{1}                  1    196      0    196       0       0       0       0                   
         Static Seismic 1{1}           0     52     42     67       0       0       0       0                   
         Static Seismic 2{1}           1     53    -44     69       0       0       0       0                   
         Static Seismic 3{1}           0     16     43     46       0       0       0       0                   
         Static Seismic 4{1}           0     17    -44     47       0       0       0       0                   
         Static Seismic 5{1}           0    -13     41     43       0       0       0       0                   
         Static Seismic 6{1}           0    -12    -45     47       0       0       0       0                   
         Static Seismic 7{1}          -1    -49     42     64       0       0       0       0                   
         Static Seismic 8{1}           0    -48    -45     66       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       -4   -512     -5    512       0       0       0       0                   
         GT1P1{1}                     -4   -512     -5    512       0       0       0       0                   
         GT1P1E1{1}                   -4   -460     37    461       0       0       0       0                   
         GT1P1E2{1}                   -3   -459    -49    462       0       0       0       0                   
         GT1P1E3{1}                   -4   -496     38    498       0       0       0       0                   
         GT1P1E4{1}                   -3   -495    -49    498       0       0       0       0                   
         GT1P1E5{1}                   -4   -525     36    526       0       0       0       0                   
         GT1P1E6{1}                   -3   -524    -50    526       0       0       0       0                   
         GT1P1E7{1}                   -4   -561     37    562       0       0       0       0                   
         GT1P1E8{1}                   -4   -560    -49    563       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AJ11    Line Stp  Tag No.: LOADING ARM SUPPORT  [ID: AJ11 2]                   
         Gravity{1}                   28      0      0     28       0       0       0       0                   
         Thermal 1{1}                 67      0      1     67       0       0       0       0                   
         Static Seismic 1{1}          52      0      0     52       0       0       0       0                   
         Static Seismic 2{1}          53      0      0     53       0       0       0       0                   
         Static Seismic 3{1}         -48      0      0     48       0       0       0       0                   
         Static Seismic 4{1}         -47      0      0     47       0       0       0       0                   
         Static Seismic 5{1}          49      0      0     49       0       0       0       0                   
         Static Seismic 6{1}          50      0      0     50       0       0       0       0                   
         Static Seismic 7{1}         -51      0      0     51       0       0       0       0                   
         Static Seismic 8{1}         -50      0      0     50       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                       94     -1      1     94       0       0       0       0                   
         GT1P1{1}                     94     -1      1     94       0       0       0       0                   
         GT1P1E1{1}                  147     -1      1    147       0       0       0       0                   
         GT1P1E2{1}                  147     -1      1    147       0       0       0       0                   
         GT1P1E3{1}                   47      0      0     47       0       0       0       0                   
         GT1P1E4{1}                   47      0      0     47       0       0       0       0                   
         GT1P1E5{1}                  143     -1      1    143       0       0       0       0                   
         GT1P1E6{1}                  144     -1      1    144       0       0       0       0                   
         GT1P1E7{1}                   43      0      0     43       0       0       0       0                   
         GT1P1E8{1}                   44      0      0     44       0       0       0       0                   
 
 AK02    Guide     Tag No.: TYPE 3  [ID: AK02 1]                                
         Gravity{1}                    0   -233      0    233       0       0       0       0                   
         Thermal 1{1}                359   -230    -42    429       0       0       0       0                   
         Static Seismic 1{1}        -359    127     42    383       0       0       0       0                   
         Static Seismic 2{1}        -359    142     42    388       0       0       0       0                   
         Static Seismic 3{1}        -359    -82     42    370       0       0       0       0                   
         Static Seismic 4{1}        -359    -66     42    367       0       0       0       0                   
         Static Seismic 5{1}        -359     57     42    366       0       0       0       0                   
         Static Seismic 6{1}        -359     73     42    368       0       0       0       0                   
         Static Seismic 7{1}        -359   -151     42    391       0       0       0       0                   
         Static Seismic 8{1}        -359   -135     42    386       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      359   -463    -42    588       0       0       0       0                   
         GT1P1{1}                    359   -463    -42    587       0       0       0       0                   
         GT1P1E1{1}                    0   -337      0    337       0       0       0       0                   
         GT1P1E2{1}                    0   -321      0    321       0       0       0       0                   
         GT1P1E3{1}                    0   -545      0    545       0       0       0       0                   
         GT1P1E4{1}                    0   -529      0    529       0       0       0       0                   
         GT1P1E5{1}                    0   -406      0    406       0       0       0       0                   
         GT1P1E6{1}                    0   -390      0    390       0       0       0       0                   
         GT1P1E7{1}                    0   -614      0    614       0       0       0       0                   
         GT1P1E8{1}                    0   -598      0    598       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AK04    Anchor    Tag No.: 59A-P-103B SUCTION                    Connected to: Ground                          
         Gravity{1}                   10     98     -8     99      -3      31      85      90                   
         Thermal 1{1}               -528    192    -40    564       4     299     124     323                   
         Static Seismic 1{1}         605    -86     20    612       0    -142     -58     154                   
         Static Seismic 2{1}         655   -104    -92    669       4     240     -70     250                   
         Static Seismic 3{1}         412     74     21    419      -2    -149      45     156                   
         Static Seismic 4{1}         461     57    -88    473       2     217      34     220                   
         Static Seismic 5{1}         606    -49     21    608      -1    -144     -29     147                   
         Static Seismic 6{1}         656    -67    -92    665       3     238     -41     242                   
         Static Seismic 7{1}         412    111     21    427      -3    -150      74     168                   
         Static Seismic 8{1}         461     93    -87    479       1     216      63     225                   
         Pressure 1{1}                 2      0      0      2       0       1       0       1                   
         GT1{1}                     -518    290    -49    596       1     330     209     390                   
         GT1P1{1}                   -516    290    -49    594       1     331     208     391                   
         GT1P1E1{1}                   89    203    -29    224       1     189     150     241                   
         GT1P1E2{1}                  139    186   -141    271       5     571     139     588                   
         GT1P1E3{1}                 -105    364    -28    380      -1     182     254     312                   
         GT1P1E4{1}                  -55    346   -136    376       3     548     242     599                   
         GT1P1E5{1}                   90    240    -28    258       0     187     179     259                   
         GT1P1E6{1}                  139    223   -141    298       4     569     168     594                   
         GT1P1E7{1}                 -104    401    -28    415      -2     181     283     335                   
         GT1P1E8{1}                  -55    383   -136    410       2     547     271     610                   
 
 AL06    Anchor    Tag No.: 59A-FL-002 DRAIN                      Connected to: Ground                          
         Gravity{1}                    2    -61     -1     61      -2       2      -9       9                   
         Thermal 1{1}                 -7      4     18     19     -43     -14      -6      46                   
         Static Seismic 1{1}          21      0     20     29     -39     -10      39      56                   
         Static Seismic 2{1}          21      4    -19     28      40       7      41      58                   
         Static Seismic 3{1}          -6      7     20     22     -39     -11      -4      41                   
         Static Seismic 4{1}          -7     11    -18     22      39       7      -5      40                   
         Static Seismic 5{1}          23    -15     20     33     -39      -9      38      56                   
         Static Seismic 6{1}          22    -11    -19     31      39       7      41      57                   
         Static Seismic 7{1}          -5     -8     20     22     -40     -10      -6      41                   
         Static Seismic 8{1}          -7     -4    -19     20      39       8      -7      40                   
         Pressure 1{1}                 0      0      0      0      -1       0       0       1                   
         GT1{1}                       -5    -57     16     59     -45     -13     -15      49                   
         GT1P1{1}                     -5    -57     17     59     -46     -13     -15      50                   
         GT1P1E1{1}                   16    -57     36     69     -84     -23      24      91                   
         GT1P1E2{1}                   15    -53     -2     55      -5      -6      26      28                   
         GT1P1E3{1}                  -11    -50     36     63     -85     -23     -19      90                   
         GT1P1E4{1}                  -12    -46     -2     48      -6      -6     -19      21                   
         GT1P1E5{1}                   17    -72     36     82     -85     -22      24      91                   
         GT1P1E6{1}                   16    -68     -2     70      -6      -6      26      27                   
         GT1P1E7{1}                  -11    -64     36     74     -85     -23     -21      91                   
         GT1P1E8{1}                  -12    -61     -2     62      -7      -5     -22      23                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AM07    Anchor    Tag No.: 59A-FL-003 DRAIN                      Connected to: Ground                          
         Gravity{1}                    1    -59      1     59       4      -2      -7       9                   
         Thermal 1{1}                -20     15     11     28     -23      -5     -30      38                   
         Static Seismic 1{1}          31     -2     16     35     -34      -9      58      68                   
         Static Seismic 2{1}          31     -2    -22     38      43       8      59      74                   
         Static Seismic 3{1}          13     -6     15     21     -31     -10      29      44                   
         Static Seismic 4{1}           4     -2    -22     22      43       8      12      46                   
         Static Seismic 5{1}          32    -17     16     40     -33      -9      57      67                   
         Static Seismic 6{1}          32    -17    -22     42      44       8      59      74                   
         Static Seismic 7{1}          13    -20     15     29     -30     -11      27      42                   
         Static Seismic 8{1}           4    -16    -22     27      44       7      11      46                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                      -20    -44     12     50     -19      -7     -37      42                   
         GT1P1{1}                    -20    -44     12     50     -19      -7     -37      42                   
         GT1P1E1{1}                   11    -46     29     56     -53     -16      20      59                   
         GT1P1E2{1}                   11    -46    -10     48      24       1      22      33                   
         GT1P1E3{1}                   -7    -50     27     57     -50     -17      -8      53                   
         GT1P1E4{1}                  -16    -46    -10     50      24       1     -25      35                   
         GT1P1E5{1}                   12    -61     29     68     -52     -17      20      58                   
         GT1P1E6{1}                   12    -61     -9     62      25       0      22      33                   
         GT1P1E7{1}                   -7    -64     27     70     -49     -18     -10      53                   
         GT1P1E8{1}                  -16    -60     -9     63      25       0     -27      37                   
 
 AN10    Guide     Tag No.: TYPE 5  [ID: AN10 1]                                
         Gravity{1}                    0    -10      0     10       0       0       0       0                   
         Thermal 1{1}                  3     42     -8     42       0       0       0       0                   
         Static Seismic 1{1}          -3      6      8     11       0       0       0       0                   
         Static Seismic 2{1}          -3      5      3      7       0       0       0       0                   
         Static Seismic 3{1}          -3      5      8     10       0       0       0       0                   
         Static Seismic 4{1}          -3      4      1      5       0       0       0       0                   
         Static Seismic 5{1}          -3      4      8      9       0       0       0       0                   
         Static Seismic 6{1}          -3      3      3      5       0       0       0       0                   
         Static Seismic 7{1}          -3      3      8      9       0       0       0       0                   
         Static Seismic 8{1}          -3      2      1      4       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        3     32     -8     33       0       0       0       0                   
         GT1P1{1}                      3     32     -8     33       0       0       0       0                   
         GT1P1E1{1}                    0     38      0     38       0       0       0       0                   
         GT1P1E2{1}                    0     37     -5     37       0       0       0       0                   
         GT1P1E3{1}                    0     37      0     37       0       0       0       0                   
         GT1P1E4{1}                    0     35     -7     36       0       0       0       0                   
         GT1P1E5{1}                    0     36      0     36       0       0       0       0                   
         GT1P1E6{1}                    0     35     -5     35       0       0       0       0                   
         GT1P1E7{1}                    0     34      0     34       0       0       0       0                   
         GT1P1E8{1}                    0     33     -7     34       0       0       0       0                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AO11    Guide     Tag No.: TYPE 5  [ID: AO11 1]                                
         Gravity{1}                    0   -197      0    197       0       0       0       0                   
         Thermal 1{1}                -41    119    -45    133       0       0       0       0                   
         Static Seismic 1{1}          40     24     44     64       0       0       0       0                   
         Static Seismic 2{1}          40     21   -126    134       0       0       0       0                   
         Static Seismic 3{1}          40     13     44     61       0       0       0       0                   
         Static Seismic 4{1}          40     26   -140    148       0       0       0       0                   
         Static Seismic 5{1}          40    -22     44     63       0       0       0       0                   
         Static Seismic 6{1}          40    -24   -129    137       0       0       0       0                   
         Static Seismic 7{1}          40    -33     44     68       0       0       0       0                   
         Static Seismic 8{1}          40    -20   -142    149       0       0       0       0                   
         Pressure 1{1}                 0      2      2      2       0       0       0       0                   
         GT1{1}                      -41    -78    -45     99       0       0       0       0                   
         GT1P1{1}                    -40    -76    -44     97       0       0       0       0                   
         GT1P1E1{1}                    0    -52      0     52       0       0       0       0                   
         GT1P1E2{1}                    0    -56   -170    178       0       0       0       0                   
         GT1P1E3{1}                    0    -63      0     63       0       0       0       0                   
         GT1P1E4{1}                    0    -51   -183    190       0       0       0       0                   
         GT1P1E5{1}                    0    -98      0     98       0       0       0       0                   
         GT1P1E6{1}                    0   -100   -172    199       0       0       0       0                   
         GT1P1E7{1}                    0   -109      0    109       0       0       0       0                   
         GT1P1E8{1}                    0    -97   -185    209       0       0       0       0                   
 
 AO10    Anchor    Tag No.: 59A-P-103A DISCHARGE                  Connected to: Ground                          
         Gravity{1}                    0    -10     -1     10       1       2       1       2                   
         Thermal 1{1}               -169   -119     38    210      10      74     199     213                   
         Static Seismic 1{1}          35      5     19     40      19     -58     -37      71                   
         Static Seismic 2{1}          67      1     48     83      67     -13     -87     110                   
         Static Seismic 3{1}          55      8     19     59      17     -68     -67      97                   
         Static Seismic 4{1}          68     -5     62     92      81     -16     -92     124                   
         Static Seismic 5{1}          33      2     19     38      19     -57     -34      69                   
         Static Seismic 6{1}          65     -3     50     82      69     -12     -84     110                   
         Static Seismic 7{1}          53      5     19     57      17     -67     -64      94                   
         Static Seismic 8{1}          67     -8     63     92      83     -16     -92     125                   
         Pressure 1{1}                -4     -1     -1      4      -1       1       5       6                   
         GT1{1}                     -169   -130     37    216      11      76     200     214                   
         GT1P1{1}                   -173   -131     36    220      10      78     205     219                   
         GT1P1E1{1}                 -138   -126     55    195      28      19     168     172                   
         GT1P1E2{1}                 -106   -130     85    187      76      64     118     154                   
         GT1P1E3{1}                 -118   -122     55    178      27      10     138     141                   
         GT1P1E4{1}                 -105   -135     98    197      91      61     113     157                   
         GT1P1E5{1}                 -140   -129     55    199      29      21     171     174                   
         GT1P1E6{1}                 -108   -133     86    192      79      65     121     159                   
         GT1P1E7{1}                 -119   -125     55    182      27      11     141     144                   
         GT1P1E8{1}                 -105   -138     99    200      93      61     113     159                   
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                                      R E S T R A I N T   R E A C T I O N S                                     
                                                                                                                
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                           
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                    
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                   
 AP00    Anchor    Tag No.: 59A-TK-2 P6                           Connected to: Ground                          
         Gravity{1}                    0     58      0     58      -4       0       0       4                   
         Thermal 1{1}                  0      0    -75     75       0       0       0       0                   
         Static Seismic 1{1}           7    -49     82     96       4       8      18      20                   
         Static Seismic 2{1}           7     35     68     77      -3       8      18      20                   
         Static Seismic 3{1}          -7    -49     82     96       4      -8     -18      20                   
         Static Seismic 4{1}          -7     35     68     77      -3      -8     -18      20                   
         Static Seismic 5{1}           7    -35     82     90       3       8      18      20                   
         Static Seismic 6{1}           7     49     68     85      -4       8      18      20                   
         Static Seismic 7{1}          -7    -35     82     90       3      -8     -18      20                   
         Static Seismic 8{1}          -7     49     68     85      -4      -8     -18      20                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0     58    -75     95      -4       0       0       4                   
         GT1P1{1}                      0     58    -75     95      -4       0       0       4                   
         GT1P1E1{1}                    7      9      7     13      -1       8      18      20                   
         GT1P1E2{1}                    7     94     -7     94      -7       8      18      21                   
         GT1P1E3{1}                   -7      9      7     13      -1      -8     -18      20                   
         GT1P1E4{1}                   -7     94     -7     94      -7      -8     -18      21                   
         GT1P1E5{1}                    7     23      7     25      -2       8      18      20                   
         GT1P1E6{1}                    7    107     -7    108      -8       8      18      21                   
         GT1P1E7{1}                   -7     23      7     25      -2      -8     -18      20                   
         GT1P1E8{1}                   -7    107     -7    108      -8      -8     -18      21                   
 
 AP03    Guide     Tag No.: TYPE 8  [ID: AP03 1]                                
         Gravity{1}                    0    -96      0     96       0       0       0       0                   
         Thermal 1{1}                  0      0     75     75       0       0       0       0                   
         Static Seismic 1{1}           0     54    -75     92       0       0       0       0                   
         Static Seismic 2{1}           0    -31    -75     81       0       0       0       0                   
         Static Seismic 3{1}           0     54    -75     92       0       0       0       0                   
         Static Seismic 4{1}           0    -31    -75     81       0       0       0       0                   
         Static Seismic 5{1}           0     31    -75     81       0       0       0       0                   
         Static Seismic 6{1}           0    -54    -75     92       0       0       0       0                   
         Static Seismic 7{1}           0     31    -75     81       0       0       0       0                   
         Static Seismic 8{1}           0    -54    -75     92       0       0       0       0                   
         Pressure 1{1}                 0      0      0      0       0       0       0       0                   
         GT1{1}                        0    -96     75    122       0       0       0       0                   
         GT1P1{1}                      0    -96     75    122       0       0       0       0                   
         GT1P1E1{1}                    0    -43      0     43       0       0       0       0                   
         GT1P1E2{1}                    0   -127      0    127       0       0       0       0                   
         GT1P1E3{1}                    0    -43      0     43       0       0       0       0                   
         GT1P1E4{1}                    0   -127      0    127       0       0       0       0                   
         GT1P1E5{1}                    0    -66      0     66       0       0       0       0                   
         GT1P1E6{1}                    0   -150      0    150       0       0       0       0                   
         GT1P1E7{1}                    0    -66      0     66       0       0       0       0                   
         GT1P1E8{1}                    0   -150      0    150       0       0       0       0                   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment A  begin ***
 
 A00    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1121     192       9      73 1.00 1.00 1.00 1.00  23a SUST    1991  16700  
        TR:Amb to T1{1}               162      81       6      43 1.00 1.00 1.00 1.00 (17) DISP     703  25050  
        Amb to T1{1}                  162      81       6      43 1.00 1.00 1.00 1.00 (17) DISP     703  25050  
        Sus. + E1{1}                    4     216      40      96 1.00 1.00            23a  OCC    2321  22211  
        Sus. + E2{1}                    4     216      38      78 1.00 1.00            23a  OCC    2268  22211  
        Sus. + E3{1}                   83     241      21     110 1.00 1.00            23a  OCC    2473  22211  
        Sus. + E4{1}                   83     241      58      93 1.00 1.00            23a  OCC    2546  22211  
        Sus. + E5{1}                    3     215      50      92 1.00 1.00            23a  OCC    2355  22211  
        Sus. + E6{1}                    3     215      29      74 1.00 1.00            23a  OCC    2206  22211  
        Sus. + E7{1}                   83     195      31     105 1.00 1.00            23a  OCC    2297  22211  
        Sus. + E8{1}                   83     195      48      88 1.00 1.00            23a  OCC    2330  22211  
 
 A01  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1121      85       7      73 1.11 1.23 1.00 1.00  23a SUST    1321  16700  
        TR:Amb to T1{1}               162      95      15      43 1.48 1.64 1.64 1.00 (17) DISP    1154  25050  
        Amb to T1{1}                  162      95      15      43 1.48 1.64 1.64 1.00 (17) DISP    1154  25050  
        Sus. + E1{1}                    2     113      19      96 1.11 1.23            23a  OCC    1622  22211  
        Sus. + E2{1}                    2     113      19      78 1.11 1.23            23a  OCC    1571  22211  
        Sus. + E3{1}                   81     170      16     110 1.11 1.23            23a  OCC    2091  22211  
        Sus. + E4{1}                   81     170      41      93 1.11 1.23            23a  OCC    2115  22211  
        Sus. + E5{1}                    1      93      26      92 1.11 1.23            23a  OCC    1549  22211  
        Sus. + E6{1}                    1      93      12      74 1.11 1.23            23a  OCC    1400  22211  
        Sus. + E7{1}                   82     150       9     105 1.11 1.23            23a  OCC    1924  22211  
        Sus. + E8{1}                   82     149      34      88 1.11 1.23            23a  OCC    1940  22211  
 
 A01  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1121      85       7      73 1.11 1.23 1.00 1.00  23a SUST    1321  16700  
        TR:Amb to T1{1}               162      95      15      43 1.48 1.64 1.64 1.00 (17) DISP    1154  25050  
        Amb to T1{1}                  162      95      15      43 1.48 1.64 1.64 1.00 (17) DISP    1154  25050  
        Sus. + E1{1}                    0     111      19      98 1.11 1.23            23a  OCC    1619  22211  
        Sus. + E2{1}                    0     111      19      77 1.11 1.23            23a  OCC    1559  22211  
        Sus. + E3{1}                   79     171      16     112 1.11 1.23            23a  OCC    2104  22211  
        Sus. + E4{1}                   79     171      41      91 1.11 1.23            23a  OCC    2122  22211  
        Sus. + E5{1}                    1      92      26      93 1.11 1.23            23a  OCC    1552  22211  
        Sus. + E6{1}                    1      91      12      74 1.11 1.23            23a  OCC    1392  22211  
        Sus. + E7{1}                   80     151       9     107 1.11 1.23            23a  OCC    1938  22211  
        Sus. + E8{1}                   80     151      34      87 1.11 1.23            23a  OCC    1947  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A02 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1121       8       4      73 1.00 1.00 1.00 1.00  23a SUST     794  16700  
        TR:Amb to T1{1}               162     242      23      43 1.00 1.00 1.00 1.00 (17) DISP    1789  25050  
        Amb to T1{1}                  162     242      23      43 1.00 1.00 1.00 1.00 (17) DISP    1789  25050  
        Sus. + E1{1}                    1      39       5      98 1.00 1.00            23a  OCC    1081  22211  
        Sus. + E2{1}                    1      39       5      77 1.00 1.00            23a  OCC    1018  22211  
        Sus. + E3{1}                   78     125      29     112 1.00 1.00            23a  OCC    1741  22211  
        Sus. + E4{1}                   78     125      29      91 1.00 1.00            23a  OCC    1706  22211  
        Sus. + E5{1}                    2      38       8      93 1.00 1.00            23a  OCC    1055  22211  
        Sus. + E6{1}                    2      37       8      74 1.00 1.00            23a  OCC    1009  22211  
        Sus. + E7{1}                   79     124      25     107 1.00 1.00            23a  OCC    1714  22211  
        Sus. + E8{1}                   78     123      25      87 1.00 1.00            23a  OCC    1683  22211  
 
 A02 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1121       8       4      73 1.33 1.11 1.00 1.00  23a SUST     808  16700  
        TR:Amb to T1{1}               162     242      23      43 1.78 1.48 1.00 1.00 (17) DISP    3088  25050  
        Amb to T1{1}                  162     242      23      43 1.78 1.48 1.00 1.00 (17) DISP    3088  25050  
        Sus. + E1{1}                    1      39       5      98 1.33 1.11            23a  OCC    1157  22211  
        Sus. + E2{1}                    1      39       5      77 1.33 1.11            23a  OCC    1106  22211  
        Sus. + E3{1}                   78     125      29     112 1.33 1.11            23a  OCC    2026  22211  
        Sus. + E4{1}                   78     125      29      91 1.33 1.11            23a  OCC    1998  22211  
        Sus. + E5{1}                    2      38       8      93 1.33 1.11            23a  OCC    1131  22211  
        Sus. + E6{1}                    2      37       8      74 1.33 1.11            23a  OCC    1093  22211  
        Sus. + E7{1}                   79     124      25     107 1.33 1.11            23a  OCC    1998  22211  
        Sus. + E8{1}                   78     123      25      87 1.33 1.11            23a  OCC    1973  22211  
 
 A02 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1010      35      74       3 1.33 1.11 1.00 1.00  23a SUST    1161  16700  
        TR:Amb to T1{1}               235     269      39      27 1.78 1.48 1.00 1.00 (17) DISP    3462  25050  
        Amb to T1{1}                  235     269      39      27 1.78 1.48 1.00 1.00 (17) DISP    3462  25050  
        Sus. + E1{1}                    9      69      92      11 1.33 1.11            23a  OCC    1522  22211  
        Sus. + E2{1}                    9      68      85      10 1.33 1.11            23a  OCC    1499  22211  
        Sus. + E3{1}                   52     143     104      37 1.33 1.11            23a  OCC    2278  22211  
        Sus. + E4{1}                   51     142      98      23 1.33 1.11            23a  OCC    2246  22211  
        Sus. + E5{1}                   36      78      85       9 1.33 1.11            23a  OCC    1599  22211  
        Sus. + E6{1}                   36      77      79      12 1.33 1.11            23a  OCC    1589  22211  
        Sus. + E7{1}                   79     151      98      34 1.33 1.11            23a  OCC    2355  22211  
        Sus. + E8{1}                   78     151      92      20 1.33 1.11            23a  OCC    2329  22211  
 
 A02 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1010      74      35       3 1.00 1.00 1.00 1.00  23a SUST    1069  16700  
        TR:Amb to T1{1}               235      39     269      27 1.00 1.00 1.00 1.00 (17) DISP    2006  25050  
        Amb to T1{1}                  235      39     269      27 1.00 1.00 1.00 1.00 (17) DISP    2006  25050  
        Sus. + E1{1}                    9      92      69      11 1.00 1.00            23a  OCC    1353  22211  
        Sus. + E2{1}                    9      85      68      10 1.00 1.00            23a  OCC    1329  22211  
        Sus. + E3{1}                   52     104     143      37 1.00 1.00            23a  OCC    1937  22211  
        Sus. + E4{1}                   51      98     142      23 1.00 1.00            23a  OCC    1900  22211  
        Sus. + E5{1}                   36      85      78       9 1.00 1.00            23a  OCC    1406  22211  
        Sus. + E6{1}                   36      79      77      12 1.00 1.00            23a  OCC    1398  22211  
        Sus. + E7{1}                   79      98     151      34 1.00 1.00            23a  OCC    1992  22211  
        Sus. + E8{1}                   78      92     151      20 1.00 1.00            23a  OCC    1961  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A03  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1028      79      31       3 1.11 1.23 1.00 1.00  23a SUST    1177  16700  
        TR:Amb to T1{1}               235      20      23      27 1.48 1.64 1.64 1.00 (17) DISP     539  25050  
        Amb to T1{1}                  235      20      23      27 1.48 1.64 1.64 1.00 (17) DISP     539  25050  
        Sus. + E1{1}                   11      89      59      11 1.11 1.23            23a  OCC    1445  22211  
        Sus. + E2{1}                   11     114      58      10 1.11 1.23            23a  OCC    1553  22211  
        Sus. + E3{1}                   54      82      38      37 1.11 1.23            23a  OCC    1436  22211  
        Sus. + E4{1}                   53     121      38      23 1.11 1.23            23a  OCC    1569  22211  
        Sus. + E5{1}                   34     102      66       9 1.11 1.23            23a  OCC    1553  22211  
        Sus. + E6{1}                   34     102      66      12 1.11 1.23            23a  OCC    1556  22211  
        Sus. + E7{1}                   76      95      32      34 1.11 1.23            23a  OCC    1451  22211  
        Sus. + E8{1}                   76     109      32      20 1.11 1.23            23a  OCC    1475  22211  
 
 A03  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1131      19      31       3 1.11 1.23 1.00 1.00  23a SUST     849  16700  
        TR:Amb to T1{1}               235      20      23      27 1.48 1.64 1.64 1.00 (17) DISP     539  25050  
        Amb to T1{1}                  235      20      23      27 1.48 1.64 1.64 1.00 (17) DISP     539  25050  
        Sus. + E1{1}                   23      32      50      29 1.11 1.23            23a  OCC    1126  22211  
        Sus. + E2{1}                   23      33      50      14 1.11 1.23            23a  OCC    1073  22211  
        Sus. + E3{1}                   66      25      33      19 1.11 1.23            23a  OCC     991  22211  
        Sus. + E4{1}                   66      41      33       5 1.11 1.23            23a  OCC    1052  22211  
        Sus. + E5{1}                   22      21      57      26 1.11 1.23            23a  OCC    1144  22211  
        Sus. + E6{1}                   21      45      57      12 1.11 1.23            23a  OCC    1173  22211  
        Sus. + E7{1}                   64      25      41      17 1.11 1.23            23a  OCC    1009  22211  
        Sus. + E8{1}                   64      52      41       4 1.11 1.23            23a  OCC    1153  22211  
 
 A04 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1160      11      25       3 1.00 1.00 1.00 1.00  23a SUST     742  16700  
        TR:Amb to T1{1}               235      10     378      27 1.00 1.00 1.00 1.00 (17) DISP    2745  25050  
        Amb to T1{1}                  235      10     378      27 1.00 1.00 1.00 1.00 (17) DISP    2745  25050  
        Sus. + E1{1}                   27      12      72      29 1.00 1.00            23a  OCC    1143  22211  
        Sus. + E2{1}                   27      14      72      14 1.00 1.00            23a  OCC    1103  22211  
        Sus. + E3{1}                   69      14     153      19 1.00 1.00            23a  OCC    1708  22211  
        Sus. + E4{1}                   69      16     152       5 1.00 1.00            23a  OCC    1697  22211  
        Sus. + E5{1}                   18      11      67      26 1.00 1.00            23a  OCC    1095  22211  
        Sus. + E6{1}                   18      13      66      12 1.00 1.00            23a  OCC    1054  22211  
        Sus. + E7{1}                   61      13     147      17 1.00 1.00            23a  OCC    1658  22211  
        Sus. + E8{1}                   60      15     146       4 1.00 1.00            23a  OCC    1649  22211  
 
 A04 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1160      25      11       3 1.33 1.11 1.00 1.00  23a SUST     800  16700  
        TR:Amb to T1{1}               235     378      10      27 1.78 1.48 1.00 1.00 (17) DISP    4787  25050  
        Amb to T1{1}                  235     378      10      27 1.78 1.48 1.00 1.00 (17) DISP    4787  25050  
        Sus. + E1{1}                   27      72      12      29 1.33 1.11            23a  OCC    1305  22211  
        Sus. + E2{1}                   27      72      14      14 1.33 1.11            23a  OCC    1272  22211  
        Sus. + E3{1}                   69     153      14      19 1.33 1.11            23a  OCC    2073  22211  
        Sus. + E4{1}                   69     152      16       5 1.33 1.11            23a  OCC    2063  22211  
        Sus. + E5{1}                   18      67      11      26 1.33 1.11            23a  OCC    1244  22211  
        Sus. + E6{1}                   18      66      13      12 1.33 1.11            23a  OCC    1211  22211  
        Sus. + E7{1}                   61     147      13      17 1.33 1.11            23a  OCC    2009  22211  
        Sus. + E8{1}                   60     146      15       4 1.33 1.11            23a  OCC    2000  22211  
 

Page 385

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 388 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  54
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A04 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1121       9       2      10 1.33 1.11 1.00 1.00  23a SUST     614  16700  
        TR:Amb to T1{1}               162     351      32      14 1.78 1.48 1.00 1.00 (17) DISP    4427  25050  
        Amb to T1{1}                  162     351      32      14 1.78 1.48 1.00 1.00 (17) DISP    4427  25050  
        Sus. + E1{1}                   30      57      25      12 1.33 1.11            23a  OCC    1127  22211  
        Sus. + E2{1}                   30      56      17      16 1.33 1.11            23a  OCC    1105  22211  
        Sus. + E3{1}                   49     129      16      11 1.33 1.11            23a  OCC    1803  22211  
        Sus. + E4{1}                   49     128       9      20 1.33 1.11            23a  OCC    1796  22211  
        Sus. + E5{1}                   31      55      24      11 1.33 1.11            23a  OCC    1109  22211  
        Sus. + E6{1}                   31      54      16      17 1.33 1.11            23a  OCC    1087  22211  
        Sus. + E7{1}                   49     127      15      12 1.33 1.11            23a  OCC    1782  22211  
        Sus. + E8{1}                   49     126       8      20 1.33 1.11            23a  OCC    1775  22211  
 
 A04 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1121       9       2      10 1.00 1.00 1.00 1.00  23a SUST     594  16700  
        TR:Amb to T1{1}               162     351      32      14 1.00 1.00 1.00 1.00 (17) DISP    2528  25050  
        Amb to T1{1}                  162     351      32      14 1.00 1.00 1.00 1.00 (17) DISP    2528  25050  
        Sus. + E1{1}                   30      57      25      12 1.00 1.00            23a  OCC     993  22211  
        Sus. + E2{1}                   30      56      17      16 1.00 1.00            23a  OCC     972  22211  
        Sus. + E3{1}                   49     129      16      11 1.00 1.00            23a  OCC    1494  22211  
        Sus. + E4{1}                   49     128       9      20 1.00 1.00            23a  OCC    1488  22211  
        Sus. + E5{1}                   31      55      24      11 1.00 1.00            23a  OCC     979  22211  
        Sus. + E6{1}                   31      54      16      17 1.00 1.00            23a  OCC     958  22211  
        Sus. + E7{1}                   49     127      15      12 1.00 1.00            23a  OCC    1478  22211  
        Sus. + E8{1}                   49     126       8      20 1.00 1.00            23a  OCC    1473  22211  
 
 A05  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1121      68       3      10 1.11 1.23 1.00 1.00  23a SUST    1075  16700  
        TR:Amb to T1{1}               162       4      50      14 1.48 1.64 1.64 1.00 (17) DISP     696  25050  
        Amb to T1{1}                  162       4      50      14 1.48 1.64 1.64 1.00 (17) DISP     696  25050  
        Sus. + E1{1}                   33      74      11      12 1.11 1.23            23a  OCC    1176  22211  
        Sus. + E2{1}                   33      74      36      16 1.11 1.23            23a  OCC    1387  22211  
        Sus. + E3{1}                   46      83       8      11 1.11 1.23            23a  OCC    1225  22211  
        Sus. + E4{1}                   46      83      33      20 1.11 1.23            23a  OCC    1398  22211  
        Sus. + E5{1}                   34      90      16      11 1.11 1.23            23a  OCC    1301  22211  
        Sus. + E6{1}                   34      90      40      17 1.11 1.23            23a  OCC    1471  22211  
        Sus. + E7{1}                   46      99      13      12 1.11 1.23            23a  OCC    1360  22211  
        Sus. + E8{1}                   46      99      38      20 1.11 1.23            23a  OCC    1500  22211  
 
 A05  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1121      68       3      10 1.11 1.23 1.00 1.00  23a SUST    1075  16700  
        TR:Amb to T1{1}               162       4      50      14 1.48 1.64 1.64 1.00 (17) DISP     696  25050  
        Amb to T1{1}                  162       4      50      14 1.48 1.64 1.64 1.00 (17) DISP     696  25050  
        Sus. + E1{1}                   40      70      11      12 1.11 1.23            23a  OCC    1167  22211  
        Sus. + E2{1}                   39      70      36      12 1.11 1.23            23a  OCC    1384  22211  
        Sus. + E3{1}                   40      87       8      15 1.11 1.23            23a  OCC    1257  22211  
        Sus. + E4{1}                   39      87      33      16 1.11 1.23            23a  OCC    1404  22211  
        Sus. + E5{1}                   41      86      16      13 1.11 1.23            23a  OCC    1278  22211  
        Sus. + E6{1}                   40      86      40      13 1.11 1.23            23a  OCC    1457  22211  
        Sus. + E7{1}                   40     103      13      16 1.11 1.23            23a  OCC    1391  22211  
        Sus. + E8{1}                   40     103      38      16 1.11 1.23            23a  OCC    1514  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A06  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1121     168       6      10 1.00 1.00 1.00 1.00  23a SUST    1740  16700  
        TR:Amb to T1{1}               162     226      62      14 1.00 1.00 1.00 1.00 (17) DISP    1704  25050  
        Amb to T1{1}                  162     226      62      14 1.00 1.00 1.00 1.00 (17) DISP    1704  25050  
        Sus. + E1{1}                   42     200      17      12 1.00 1.00            23a  OCC    2005  22211  
        Sus. + E2{1}                   41     199      59      12 1.00 1.00            23a  OCC    2207  22211  
        Sus. + E3{1}                   38     224      16      15 1.00 1.00            23a  OCC    2175  22211  
        Sus. + E4{1}                   37     224      60      16 1.00 1.00            23a  OCC    2325  22211  
        Sus. + E5{1}                   43     175       8      13 1.00 1.00            23a  OCC    1817  22211  
        Sus. + E6{1}                   42     175      68      13 1.00 1.00            23a  OCC    2211  22211  
        Sus. + E7{1}                   38     184       8      16 1.00 1.00            23a  OCC    1886  22211  
        Sus. + E8{1}                   38     184      69      16 1.00 1.00            23a  OCC    2230  22211  
 
 A06  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116     168       6      10 1.00 1.00 1.00 1.00  23a SUST    1738  16700  
        TR:Amb to T1{1}               242     226      62      14 1.00 1.00 1.00 1.00 (17) DISP    1740  25050  
        Amb to T1{1}                  242     226      62      14 1.00 1.00 1.00 1.00 (17) DISP    1740  25050  
        Sus. + E1{1}                   43     200      17      12 1.00 1.00            23a  OCC    2004  22211  
        Sus. + E2{1}                   43     199      59      12 1.00 1.00            23a  OCC    2206  22211  
        Sus. + E3{1}                   47     224      16      15 1.00 1.00            23a  OCC    2178  22211  
        Sus. + E4{1}                   47     224      60      16 1.00 1.00            23a  OCC    2327  22211  
        Sus. + E5{1}                   42     175       8      13 1.00 1.00            23a  OCC    1815  22211  
        Sus. + E6{1}                   42     175      68      13 1.00 1.00            23a  OCC    2209  22211  
        Sus. + E7{1}                   46     184       8      16 1.00 1.00            23a  OCC    1888  22211  
        Sus. + E8{1}                   46     184      69      16 1.00 1.00            23a  OCC    2232  22211  
 
 A07    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      62       4      10 1.00 1.00 1.00 1.00  23a SUST     977  16700  
        TR:Amb to T1{1}               242     201       9      14 1.00 1.00 1.00 1.00 (17) DISP    1512  25050  
        Amb to T1{1}                  242     201       9      14 1.00 1.00 1.00 1.00 (17) DISP    1512  25050  
        Sus. + E1{1}                   41      80       9      12 1.00 1.00            23a  OCC    1134  22211  
        Sus. + E2{1}                   41      80      26      12 1.00 1.00            23a  OCC    1200  22211  
        Sus. + E3{1}                   49     102      12      15 1.00 1.00            23a  OCC    1296  22211  
        Sus. + E4{1}                   49     102      23      16 1.00 1.00            23a  OCC    1320  22211  
        Sus. + E5{1}                   40      66       7      13 1.00 1.00            23a  OCC    1033  22211  
        Sus. + E6{1}                   40      66      34      13 1.00 1.00            23a  OCC    1210  22211  
        Sus. + E7{1}                   48      87       4      16 1.00 1.00            23a  OCC    1185  22211  
        Sus. + E8{1}                   48      87      31      16 1.00 1.00            23a  OCC    1266  22211  
 
 A08    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116       9       3      10 1.00 1.00 1.00 1.00  23a SUST     599  16700  
        TR:Amb to T1{1}               242     182      30      14 1.00 1.00 1.00 1.00 (17) DISP    1399  25050  
        Amb to T1{1}                  242     182      30      14 1.00 1.00 1.00 1.00 (17) DISP    1399  25050  
        Sus. + E1{1}                   28      20       8      12 1.00 1.00            23a  OCC     702  22211  
        Sus. + E2{1}                   29      20       6      12 1.00 1.00            23a  OCC     695  22211  
        Sus. + E3{1}                   61      40      14      15 1.00 1.00            23a  OCC     866  22211  
        Sus. + E4{1}                   61      40       6      16 1.00 1.00            23a  OCC     852  22211  
        Sus. + E5{1}                   28      18       5      13 1.00 1.00            23a  OCC     679  22211  
        Sus. + E6{1}                   28      18      13      13 1.00 1.00            23a  OCC     708  22211  
        Sus. + E7{1}                   60      38       7      16 1.00 1.00            23a  OCC     838  22211  
        Sus. + E8{1}                   61      38       7      16 1.00 1.00            23a  OCC     837  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A09  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      50      15      10 1.00 1.00 1.00 1.00  23a SUST     906  16700  
        TR:Amb to T1{1}               242      52     527      14 1.00 1.00 1.00 1.00 (17) DISP    3796  25050  
        Amb to T1{1}                  242      52     527      14 1.00 1.00 1.00 1.00 (17) DISP    3796  25050  
        Sus. + E1{1}                   11      53     152      12 1.00 1.00            23a  OCC    1901  22211  
        Sus. + E2{1}                   11      53     125      12 1.00 1.00            23a  OCC    1706  22211  
        Sus. + E3{1}                   78      54     191      15 1.00 1.00            23a  OCC    2212  22211  
        Sus. + E4{1}                   79      53     168      16 1.00 1.00            23a  OCC    2048  22211  
        Sus. + E5{1}                   10      61     156      13 1.00 1.00            23a  OCC    1929  22211  
        Sus. + E6{1}                   11      60     129      13 1.00 1.00            23a  OCC    1734  22211  
        Sus. + E7{1}                   78      67     193      16 1.00 1.00            23a  OCC    2233  22211  
        Sus. + E8{1}                   78      67     170      16 1.00 1.00            23a  OCC    2070  22211  
 
 A09  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1117      50      15      10 1.00 1.00 1.00 1.00  23a SUST     907  16700  
        TR:Amb to T1{1}               207      52     527      14 1.00 1.00 1.00 1.00 (17) DISP    3780  25050  
        Amb to T1{1}                  207      52     527      14 1.00 1.00 1.00 1.00 (17) DISP    3780  25050  
        Sus. + E1{1}                   24      53     152      12 1.00 1.00            23a  OCC    1907  22211  
        Sus. + E2{1}                   24      53     125      12 1.00 1.00            23a  OCC    1712  22211  
        Sus. + E3{1}                   43      54     191      15 1.00 1.00            23a  OCC    2195  22211  
        Sus. + E4{1}                   44      53     168      16 1.00 1.00            23a  OCC    2032  22211  
        Sus. + E5{1}                   25      61     156      13 1.00 1.00            23a  OCC    1936  22211  
        Sus. + E6{1}                   24      60     129      13 1.00 1.00            23a  OCC    1740  22211  
        Sus. + E7{1}                   43      67     193      16 1.00 1.00            23a  OCC    2217  22211  
        Sus. + E8{1}                   43      67     170      16 1.00 1.00            23a  OCC    2054  22211  
 
 A10 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1117       8      17      10 1.00 1.00 1.00 1.00  23a SUST     663  16700  
        TR:Amb to T1{1}               207       8     480      14 1.00 1.00 1.00 1.00 (17) DISP    3437  25050  
        Amb to T1{1}                  207       8     480      14 1.00 1.00 1.00 1.00 (17) DISP    3437  25050  
        Sus. + E1{1}                   29       8      73      12 1.00 1.00            23a  OCC    1083  22211  
        Sus. + E2{1}                   29       9      73      12 1.00 1.00            23a  OCC    1081  22211  
        Sus. + E3{1}                   49       8      41      15 1.00 1.00            23a  OCC     861  22211  
        Sus. + E4{1}                   49       8      38      16 1.00 1.00            23a  OCC     842  22211  
        Sus. + E5{1}                   30       9      74      13 1.00 1.00            23a  OCC    1090  22211  
        Sus. + E6{1}                   30       9      74      13 1.00 1.00            23a  OCC    1087  22211  
        Sus. + E7{1}                   48      10      40      16 1.00 1.00            23a  OCC     860  22211  
        Sus. + E8{1}                   48      10      38      16 1.00 1.00            23a  OCC     841  22211  
 
 A10 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1117      17       8      10 1.33 1.11 1.00 1.00  23a SUST     702  16700  
        TR:Amb to T1{1}               207     480       8      14 1.78 1.48 1.00 1.00 (17) DISP    6032  25050  
        Amb to T1{1}                  207     480       8      14 1.78 1.48 1.00 1.00 (17) DISP    6032  25050  
        Sus. + E1{1}                   29      73       8      12 1.33 1.11            23a  OCC    1258  22211  
        Sus. + E2{1}                   29      73       9      12 1.33 1.11            23a  OCC    1255  22211  
        Sus. + E3{1}                   49      41       8      15 1.33 1.11            23a  OCC     957  22211  
        Sus. + E4{1}                   49      38       8      16 1.33 1.11            23a  OCC     931  22211  
        Sus. + E5{1}                   30      74       9      13 1.33 1.11            23a  OCC    1267  22211  
        Sus. + E6{1}                   30      74       9      13 1.33 1.11            23a  OCC    1263  22211  
        Sus. + E7{1}                   48      40      10      16 1.33 1.11            23a  OCC     955  22211  
        Sus. + E8{1}                   48      38      10      16 1.33 1.11            23a  OCC     929  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A10 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111      19       9       8 1.33 1.11 1.00 1.00  23a SUST     721  16700  
        TR:Amb to T1{1}               384     546       8       2 1.78 1.48 1.00 1.00 (17) DISP    6928  25050  
        Amb to T1{1}                  384     546       8       2 1.78 1.48 1.00 1.00 (17) DISP    6928  25050  
        Sus. + E1{1}                   70      90      11       9 1.33 1.11            23a  OCC    1440  22211  
        Sus. + E2{1}                   67      89      10      10 1.33 1.11            23a  OCC    1422  22211  
        Sus. + E3{1}                   54      34      13       9 1.33 1.11            23a  OCC     897  22211  
        Sus. + E4{1}                   54      37      13      10 1.33 1.11            23a  OCC     920  22211  
        Sus. + E5{1}                   71      92      11       9 1.33 1.11            23a  OCC    1453  22211  
        Sus. + E6{1}                   69      90      11       9 1.33 1.11            23a  OCC    1434  22211  
        Sus. + E7{1}                   55      35      13       9 1.33 1.11            23a  OCC     903  22211  
        Sus. + E8{1}                   55      37      13       9 1.33 1.11            23a  OCC     925  22211  
 
 A10 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111       9      19       8 1.00 1.00 1.00 1.00  23a SUST     676  16700  
        TR:Amb to T1{1}               384       8     546       2 1.00 1.00 1.00 1.00 (17) DISP    3975  25050  
        Amb to T1{1}                  384       8     546       2 1.00 1.00 1.00 1.00 (17) DISP    3975  25050  
        Sus. + E1{1}                   70      11      90       9 1.00 1.00            23a  OCC    1224  22211  
        Sus. + E2{1}                   67      10      89      10 1.00 1.00            23a  OCC    1210  22211  
        Sus. + E3{1}                   54      13      34       9 1.00 1.00            23a  OCC     816  22211  
        Sus. + E4{1}                   54      13      37      10 1.00 1.00            23a  OCC     833  22211  
        Sus. + E5{1}                   71      11      92       9 1.00 1.00            23a  OCC    1234  22211  
        Sus. + E6{1}                   69      11      90       9 1.00 1.00            23a  OCC    1219  22211  
        Sus. + E7{1}                   55      13      35       9 1.00 1.00            23a  OCC     820  22211  
        Sus. + E8{1}                   55      13      37       9 1.00 1.00            23a  OCC     837  22211  
 
 A11  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111      46       2       8 1.00 1.00 1.00 1.00  23a SUST     858  16700  
        TR:Amb to T1{1}               384      36       2       2 1.00 1.00 1.00 1.00 (17) DISP     422  25050  
        Amb to T1{1}                  384      36       2       2 1.00 1.00 1.00 1.00 (17) DISP     422  25050  
        Sus. + E1{1}                   64      54      18       9 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E2{1}                   72      54      19      10 1.00 1.00            23a  OCC    1028  22211  
        Sus. + E3{1}                   48      57     156       9 1.00 1.00            23a  OCC    1993  22211  
        Sus. + E4{1}                   59      57     159      10 1.00 1.00            23a  OCC    2020  22211  
        Sus. + E5{1}                   66      51      19       9 1.00 1.00            23a  OCC    1017  22211  
        Sus. + E6{1}                   74      51      20       9 1.00 1.00            23a  OCC    1028  22211  
        Sus. + E7{1}                   49      48     154       9 1.00 1.00            23a  OCC    1983  22211  
        Sus. + E8{1}                   60      48     157       9 1.00 1.00            23a  OCC    2010  22211  
 
 A11  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106      46       2       8 1.00 1.00 1.00 1.00  23a SUST     856  16700  
        TR:Amb to T1{1}               588      36       2       2 1.00 1.00 1.00 1.00 (17) DISP     514  25050  
        Amb to T1{1}                  588      36       2       2 1.00 1.00 1.00 1.00 (17) DISP     514  25050  
        Sus. + E1{1}                  145      54      18       9 1.00 1.00            23a  OCC    1052  22211  
        Sus. + E2{1}                  137      54      19      10 1.00 1.00            23a  OCC    1056  22211  
        Sus. + E3{1}                  161      57     156       9 1.00 1.00            23a  OCC    2044  22211  
        Sus. + E4{1}                  150      57     159      10 1.00 1.00            23a  OCC    2061  22211  
        Sus. + E5{1}                  144      51      19       9 1.00 1.00            23a  OCC    1051  22211  
        Sus. + E6{1}                  136      51      20       9 1.00 1.00            23a  OCC    1055  22211  
        Sus. + E7{1}                  160      48     154       9 1.00 1.00            23a  OCC    2033  22211  
        Sus. + E8{1}                  149      48     157       9 1.00 1.00            23a  OCC    2049  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A12  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106     108       2       8 1.00 1.00 1.00 1.00  23a SUST    1301  16700  
        TR:Amb to T1{1}               588      10      20       2 1.00 1.00 1.00 1.00 (17) DISP     419  25050  
        Amb to T1{1}                  588      10      20       2 1.00 1.00 1.00 1.00 (17) DISP     419  25050  
        Sus. + E1{1}                  166     120       5       9 1.00 1.00            23a  OCC    1471  22211  
        Sus. + E2{1}                  117     120       3      10 1.00 1.00            23a  OCC    1447  22211  
        Sus. + E3{1}                  182     119      10       9 1.00 1.00            23a  OCC    1489  22211  
        Sus. + E4{1}                  130     120      13      10 1.00 1.00            23a  OCC    1478  22211  
        Sus. + E5{1}                  164     121       5       9 1.00 1.00            23a  OCC    1476  22211  
        Sus. + E6{1}                  115     121       3       9 1.00 1.00            23a  OCC    1449  22211  
        Sus. + E7{1}                  181     122      10       9 1.00 1.00            23a  OCC    1504  22211  
        Sus. + E8{1}                  129     122      13       9 1.00 1.00            23a  OCC    1489  22211  
 
 A12  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106     108       2       8 1.00 1.00 1.00 1.00  23a SUST    1301  16700  
        TR:Amb to T1{1}               688      10      20       2 1.00 1.00 1.00 1.00 (17) DISP     464  25050  
        Amb to T1{1}                  688      10      20       2 1.00 1.00 1.00 1.00 (17) DISP     464  25050  
        Sus. + E1{1}                  266     120       5       9 1.00 1.00            23a  OCC    1518  22211  
        Sus. + E2{1}                  217     120       3      10 1.00 1.00            23a  OCC    1494  22211  
        Sus. + E3{1}                  282     119      10       9 1.00 1.00            23a  OCC    1536  22211  
        Sus. + E4{1}                  229     120      13      10 1.00 1.00            23a  OCC    1525  22211  
        Sus. + E5{1}                  264     121       5       9 1.00 1.00            23a  OCC    1523  22211  
        Sus. + E6{1}                  215     121       3       9 1.00 1.00            23a  OCC    1496  22211  
        Sus. + E7{1}                  281     122      10       9 1.00 1.00            23a  OCC    1551  22211  
        Sus. + E8{1}                  229     122      13       9 1.00 1.00            23a  OCC    1536  22211  
 
 A13  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106      99       2       8 1.00 1.00 1.00 1.00  23a SUST    1238  16700  
        TR:Amb to T1{1}               688       2      13       2 1.00 1.00 1.00 1.00 (17) DISP     404  25050  
        Amb to T1{1}                  688       2      13       2 1.00 1.00 1.00 1.00 (17) DISP     404  25050  
        Sus. + E1{1}                  286     111      13       9 1.00 1.00            23a  OCC    1495  22211  
        Sus. + E2{1}                  196     110       6      10 1.00 1.00            23a  OCC    1418  22211  
        Sus. + E3{1}                  302     112      11       9 1.00 1.00            23a  OCC    1492  22211  
        Sus. + E4{1}                  209     110       3      10 1.00 1.00            23a  OCC    1418  22211  
        Sus. + E5{1}                  285     110      13       9 1.00 1.00            23a  OCC    1486  22211  
        Sus. + E6{1}                  194     112       6       9 1.00 1.00            23a  OCC    1425  22211  
        Sus. + E7{1}                  301     110      12       9 1.00 1.00            23a  OCC    1490  22211  
        Sus. + E8{1}                  208     111       4       9 1.00 1.00            23a  OCC    1426  22211  
 
 A13  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106      99       2       8 1.00 1.00 1.00 1.00  23a SUST    1238  16700  
        TR:Amb to T1{1}               778       2      13       2 1.00 1.00 1.00 1.00 (17) DISP     444  25050  
        Amb to T1{1}                  778       2      13       2 1.00 1.00 1.00 1.00 (17) DISP     444  25050  
        Sus. + E1{1}                  376     111      13       9 1.00 1.00            23a  OCC    1537  22211  
        Sus. + E2{1}                  285     110       6      10 1.00 1.00            23a  OCC    1460  22211  
        Sus. + E3{1}                  392     112      11       9 1.00 1.00            23a  OCC    1534  22211  
        Sus. + E4{1}                  298     110       3      10 1.00 1.00            23a  OCC    1460  22211  
        Sus. + E5{1}                  374     110      13       9 1.00 1.00            23a  OCC    1528  22211  
        Sus. + E6{1}                  284     112       6       9 1.00 1.00            23a  OCC    1467  22211  
        Sus. + E7{1}                  391     110      12       9 1.00 1.00            23a  OCC    1532  22211  
        Sus. + E8{1}                  297     111       4       9 1.00 1.00            23a  OCC    1468  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A14  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1106      73       3       8 1.00 1.00 1.00 1.00  23a SUST    1048  16700  
        TR:Amb to T1{1}               778       0     112       2 1.00 1.00 1.00 1.00 (17) DISP    1127  25050  
        Amb to T1{1}                  778       0     112       2 1.00 1.00 1.00 1.00 (17) DISP    1127  25050  
        Sus. + E1{1}                  396      80      12       9 1.00 1.00            23a  OCC    1317  22211  
        Sus. + E2{1}                  265      84      38      10 1.00 1.00            23a  OCC    1434  22211  
        Sus. + E3{1}                  412      80     262       9 1.00 1.00            23a  OCC    3116  22211  
        Sus. + E4{1}                  278      84     305      10 1.00 1.00            23a  OCC    3364  22211  
        Sus. + E5{1}                  395      83      14       9 1.00 1.00            23a  OCC    1343  22211  
        Sus. + E6{1}                  263      79      39       9 1.00 1.00            23a  OCC    1433  22211  
        Sus. + E7{1}                  411      83     258       9 1.00 1.00            23a  OCC    3087  22211  
        Sus. + E8{1}                  277      79     301       9 1.00 1.00            23a  OCC    3331  22211  
 
 A14  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1105      73       3       8 1.00 1.00 1.00 1.00  23a SUST    1047  16700  
        TR:Amb to T1{1}               939       0     112       2 1.00 1.00 1.00 1.00 (17) DISP    1199  25050  
        Amb to T1{1}                  939       0     112       2 1.00 1.00 1.00 1.00 (17) DISP    1199  25050  
        Sus. + E1{1}                  559      80      12       9 1.00 1.00            23a  OCC    1392  22211  
        Sus. + E2{1}                  427      84      38      10 1.00 1.00            23a  OCC    1510  22211  
        Sus. + E3{1}                  574      80     262       9 1.00 1.00            23a  OCC    3191  22211  
        Sus. + E4{1}                  440      84     305      10 1.00 1.00            23a  OCC    3439  22211  
        Sus. + E5{1}                  557      83      14       9 1.00 1.00            23a  OCC    1418  22211  
        Sus. + E6{1}                  425      79      39       9 1.00 1.00            23a  OCC    1508  22211  
        Sus. + E7{1}                  573      83     258       9 1.00 1.00            23a  OCC    3163  22211  
        Sus. + E8{1}                  439      79     301       9 1.00 1.00            23a  OCC    3406  22211  
 
 A15 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1105       5      10       8 1.00 1.00 1.00 1.00  23a SUST     604  16700  
        TR:Amb to T1{1}               939       3     478       2 1.00 1.00 1.00 1.00 (17) DISP    3749  25050  
        Amb to T1{1}                  939       3     478       2 1.00 1.00 1.00 1.00 (17) DISP    3749  25050  
        Sus. + E1{1}                  572      11     188       9 1.00 1.00            23a  OCC    2158  22211  
        Sus. + E2{1}                  414      18     157      10 1.00 1.00            23a  OCC    1863  22211  
        Sus. + E3{1}                  587       9      67       9 1.00 1.00            23a  OCC    1288  22211  
        Sus. + E4{1}                  427      20      24      10 1.00 1.00            23a  OCC     953  22211  
        Sus. + E5{1}                  570      13     186       9 1.00 1.00            23a  OCC    2145  22211  
        Sus. + E6{1}                  412      16     156       9 1.00 1.00            23a  OCC    1852  22211  
        Sus. + E7{1}                  586      11      68       9 1.00 1.00            23a  OCC    1302  22211  
        Sus. + E8{1}                  426      19      26       9 1.00 1.00            23a  OCC     955  22211  
 
 A15 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1105      10       5       8 1.33 1.11 1.00 1.00  23a SUST     628  16700  
        TR:Amb to T1{1}               939     478       3       2 1.78 1.48 1.00 1.00 (17) DISP    6334  25050  
        Amb to T1{1}                  939     478       3       2 1.78 1.48 1.00 1.00 (17) DISP    6334  25050  
        Sus. + E1{1}                  572     188      11       9 1.33 1.11            23a  OCC    2610  22211  
        Sus. + E2{1}                  414     157      18      10 1.33 1.11            23a  OCC    2239  22211  
        Sus. + E3{1}                  587      67       9       9 1.33 1.11            23a  OCC    1447  22211  
        Sus. + E4{1}                  427      24      20      10 1.33 1.11            23a  OCC    1009  22211  
        Sus. + E5{1}                  570     186      13       9 1.33 1.11            23a  OCC    2592  22211  
        Sus. + E6{1}                  412     156      16       9 1.33 1.11            23a  OCC    2225  22211  
        Sus. + E7{1}                  586      68      11       9 1.33 1.11            23a  OCC    1465  22211  
        Sus. + E8{1}                  426      26      19       9 1.33 1.11            23a  OCC    1016  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A15 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122       4      19       5 1.33 1.11 1.00 1.00  23a SUST     686  16700  
        TR:Amb to T1{1}                92     161       2       4 1.78 1.48 1.00 1.00 (17) DISP    2029  25050  
        Amb to T1{1}                   92     161       2       4 1.78 1.48 1.00 1.00 (17) DISP    2029  25050  
        Sus. + E1{1}                   19      33      22      13 1.33 1.11            23a  OCC     988  22211  
        Sus. + E2{1}                   10       8      21      18 1.33 1.11            23a  OCC     792  22211  
        Sus. + E3{1}                   24     177      22      11 1.33 1.11            23a  OCC    2371  22211  
        Sus. + E4{1}                   37     164      21      20 1.33 1.11            23a  OCC    2252  22211  
        Sus. + E5{1}                   18      35      21      12 1.33 1.11            23a  OCC    1000  22211  
        Sus. + E6{1}                    9       9      22      19 1.33 1.11            23a  OCC     801  22211  
        Sus. + E7{1}                   23     175      21      10 1.33 1.11            23a  OCC    2346  22211  
        Sus. + E8{1}                   36     161      22      21 1.33 1.11            23a  OCC    2224  22211  
 
 A15 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122      19       4       5 1.00 1.00 1.00 1.00  23a SUST     670  16700  
        TR:Amb to T1{1}                92       2     161       4 1.00 1.00 1.00 1.00 (17) DISP    1161  25050  
        Amb to T1{1}                   92       2     161       4 1.00 1.00 1.00 1.00 (17) DISP    1161  25050  
        Sus. + E1{1}                   19      22      33      13 1.00 1.00            23a  OCC     901  22211  
        Sus. + E2{1}                   10      21       8      18 1.00 1.00            23a  OCC     771  22211  
        Sus. + E3{1}                   24      22     177      11 1.00 1.00            23a  OCC    1937  22211  
        Sus. + E4{1}                   37      21     164      20 1.00 1.00            23a  OCC    1851  22211  
        Sus. + E5{1}                   18      21      35      12 1.00 1.00            23a  OCC     909  22211  
        Sus. + E6{1}                    9      22       9      19 1.00 1.00            23a  OCC     778  22211  
        Sus. + E7{1}                   23      21     175      10 1.00 1.00            23a  OCC    1918  22211  
        Sus. + E8{1}                   36      22     161      21 1.00 1.00            23a  OCC    1830  22211  
 
 A16  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122      41       8       5 1.00 1.00 1.00 1.00  23a SUST     831  16700  
        TR:Amb to T1{1}                92       2     426       4 1.00 1.00 1.00 1.00 (17) DISP    3006  25050  
        Amb to T1{1}                   92       2     426       4 1.00 1.00 1.00 1.00 (17) DISP    3006  25050  
        Sus. + E1{1}                   17      47     396      13 1.00 1.00            23a  OCC    3648  22211  
        Sus. + E2{1}                    8      44     270      18 1.00 1.00            23a  OCC    2732  22211  
        Sus. + E3{1}                   23      47     550      11 1.00 1.00            23a  OCC    4762  22211  
        Sus. + E4{1}                   36      44     433      20 1.00 1.00            23a  OCC    3930  22211  
        Sus. + E5{1}                   17      45     396      12 1.00 1.00            23a  OCC    3650  22211  
        Sus. + E6{1}                    8      48     269      19 1.00 1.00            23a  OCC    2731  22211  
        Sus. + E7{1}                   22      45     546      10 1.00 1.00            23a  OCC    4738  22211  
        Sus. + E8{1}                   35      48     430      21 1.00 1.00            23a  OCC    3905  22211  
 
 A16  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1117      41       8       5 1.00 1.00 1.00 1.00  23a SUST     828  16700  
        TR:Amb to T1{1}               730       2     426       4 1.00 1.00 1.00 1.00 (17) DISP    3292  25050  
        Amb to T1{1}                  730       2     426       4 1.00 1.00 1.00 1.00 (17) DISP    3292  25050  
        Sus. + E1{1}                  660      47     396      13 1.00 1.00            23a  OCC    3947  22211  
        Sus. + E2{1}                  651      44     270      18 1.00 1.00            23a  OCC    3031  22211  
        Sus. + E3{1}                  620      47     550      11 1.00 1.00            23a  OCC    5039  22211  
        Sus. + E4{1}                  607      44     433      20 1.00 1.00            23a  OCC    4195  22211  
        Sus. + E5{1}                  660      45     396      12 1.00 1.00            23a  OCC    3949  22211  
        Sus. + E6{1}                  651      48     269      19 1.00 1.00            23a  OCC    3030  22211  
        Sus. + E7{1}                  621      45     546      10 1.00 1.00            23a  OCC    5017  22211  
        Sus. + E8{1}                  608      48     430      21 1.00 1.00            23a  OCC    4171  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 A17    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1117     147       5       5 1.00 1.00 1.00 1.00  23a SUST    1588  16700  
        TR:Amb to T1{1}               730       3      70       4 1.00 1.00 1.00 1.00 (17) DISP     813  25050  
        Amb to T1{1}                  730       3      70       4 1.00 1.00 1.00 1.00 (17) DISP     813  25050  
        Sus. + E1{1}                  636     163      76      13 1.00 1.00            23a  OCC    2417  22211  
        Sus. + E2{1}                  627     165      64      18 1.00 1.00            23a  OCC    2332  22211  
        Sus. + E3{1}                  645     163     121      11 1.00 1.00            23a  OCC    2736  22211  
        Sus. + E4{1}                  632     164     111      20 1.00 1.00            23a  OCC    2662  22211  
        Sus. + E5{1}                  635     166      77      12 1.00 1.00            23a  OCC    2422  22211  
        Sus. + E6{1}                  626     164      63      19 1.00 1.00            23a  OCC    2327  22211  
        Sus. + E7{1}                  646     166     120      10 1.00 1.00            23a  OCC    2735  22211  
        Sus. + E8{1}                  633     165     109      21 1.00 1.00            23a  OCC    2653  22211  
 
 *** Segment A  end   ***
 
 *** Segment B  begin ***
 
 A17    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116     147       5       5 1.00 1.00 1.00 1.00  23a SUST    1588  16700  
        TR:Amb to T1{1}               632       3      70       4 1.00 1.00 1.00 1.00 (17) DISP     770  25050  
        Amb to T1{1}                  632       3      70       4 1.00 1.00 1.00 1.00 (17) DISP     770  25050  
        Sus. + E1{1}                  539     163      76      13 1.00 1.00            23a  OCC    2372  22211  
        Sus. + E2{1}                  530     165      64      18 1.00 1.00            23a  OCC    2287  22211  
        Sus. + E3{1}                  548     163     121      11 1.00 1.00            23a  OCC    2691  22211  
        Sus. + E4{1}                  535     164     111      20 1.00 1.00            23a  OCC    2617  22211  
        Sus. + E5{1}                  538     166      77      12 1.00 1.00            23a  OCC    2376  22211  
        Sus. + E6{1}                  529     164      63      19 1.00 1.00            23a  OCC    2282  22211  
        Sus. + E7{1}                  549     166     120      10 1.00 1.00            23a  OCC    2689  22211  
        Sus. + E8{1}                  536     165     109      21 1.00 1.00            23a  OCC    2608  22211  
 
 B01  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      76       3       5 1.00 1.00 1.00 1.00  23a SUST    1075  16700  
        TR:Amb to T1{1}               632      12      11       4 1.00 1.00 1.00 1.00 (17) DISP     396  25050  
        Amb to T1{1}                  632      12      11       4 1.00 1.00 1.00 1.00 (17) DISP     396  25050  
        Sus. + E1{1}                  519      89      11      13 1.00 1.00            23a  OCC    1432  22211  
        Sus. + E2{1}                  510      86      23      18 1.00 1.00            23a  OCC    1482  22211  
        Sus. + E3{1}                  567      92      23      11 1.00 1.00            23a  OCC    1531  22211  
        Sus. + E4{1}                  554      90      13      20 1.00 1.00            23a  OCC    1472  22211  
        Sus. + E5{1}                  518      81      12      12 1.00 1.00            23a  OCC    1395  22211  
        Sus. + E6{1}                  510      84      25      19 1.00 1.00            23a  OCC    1491  22211  
        Sus. + E7{1}                  568      78      24      10 1.00 1.00            23a  OCC    1490  22211  
        Sus. + E8{1}                  555      81      16      21 1.00 1.00            23a  OCC    1449  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B01  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1117      76       3       5 1.00 1.00 1.00 1.00  23a SUST    1075  16700  
        TR:Amb to T1{1}               549      12      11       4 1.00 1.00 1.00 1.00 (17) DISP     359  25050  
        Amb to T1{1}                  549      12      11       4 1.00 1.00 1.00 1.00 (17) DISP     359  25050  
        Sus. + E1{1}                  435      89      11      13 1.00 1.00            23a  OCC    1393  22211  
        Sus. + E2{1}                  426      86      23      18 1.00 1.00            23a  OCC    1444  22211  
        Sus. + E3{1}                  484      92      23      11 1.00 1.00            23a  OCC    1492  22211  
        Sus. + E4{1}                  470      90      13      20 1.00 1.00            23a  OCC    1434  22211  
        Sus. + E5{1}                  435      81      12      12 1.00 1.00            23a  OCC    1356  22211  
        Sus. + E6{1}                  426      84      25      19 1.00 1.00            23a  OCC    1453  22211  
        Sus. + E7{1}                  485      78      24      10 1.00 1.00            23a  OCC    1451  22211  
        Sus. + E8{1}                  471      81      16      21 1.00 1.00            23a  OCC    1412  22211  
 
 B02  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1117      97       1       5 1.00 1.00 1.00 1.00  23a SUST    1224  16700  
        TR:Amb to T1{1}               549      43      17       4 1.00 1.00 1.00 1.00 (17) DISP     568  25050  
        Amb to T1{1}                  549      43      17       4 1.00 1.00 1.00 1.00 (17) DISP     568  25050  
        Sus. + E1{1}                  416      98      20      13 1.00 1.00            23a  OCC    1560  22211  
        Sus. + E2{1}                  407     105       6      18 1.00 1.00            23a  OCC    1500  22211  
        Sus. + E3{1}                  503     113      16      11 1.00 1.00            23a  OCC    1622  22211  
        Sus. + E4{1}                  490     103       8      20 1.00 1.00            23a  OCC    1540  22211  
        Sus. + E5{1}                  415     122      19      12 1.00 1.00            23a  OCC    1643  22211  
        Sus. + E6{1}                  407     112       7      19 1.00 1.00            23a  OCC    1549  22211  
        Sus. + E7{1}                  504     136      14      10 1.00 1.00            23a  OCC    1765  22211  
        Sus. + E8{1}                  491     126      10      21 1.00 1.00            23a  OCC    1692  22211  
 
 B02  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      97       1       5 1.00 1.00 1.00 1.00  23a SUST    1224  16700  
        TR:Amb to T1{1}               480      43      17       4 1.00 1.00 1.00 1.00 (17) DISP     538  25050  
        Amb to T1{1}                  480      43      17       4 1.00 1.00 1.00 1.00 (17) DISP     538  25050  
        Sus. + E1{1}                  348      98      20      13 1.00 1.00            23a  OCC    1529  22211  
        Sus. + E2{1}                  339     105       6      18 1.00 1.00            23a  OCC    1470  22211  
        Sus. + E3{1}                  435     113      16      11 1.00 1.00            23a  OCC    1590  22211  
        Sus. + E4{1}                  422     103       8      20 1.00 1.00            23a  OCC    1510  22211  
        Sus. + E5{1}                  347     122      19      12 1.00 1.00            23a  OCC    1612  22211  
        Sus. + E6{1}                  339     112       7      19 1.00 1.00            23a  OCC    1519  22211  
        Sus. + E7{1}                  436     136      14      10 1.00 1.00            23a  OCC    1733  22211  
        Sus. + E8{1}                  423     126      10      21 1.00 1.00            23a  OCC    1661  22211  
 
 B03  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      85       1       5 1.00 1.00 1.00 1.00  23a SUST    1137  16700  
        TR:Amb to T1{1}               480     161      11       4 1.00 1.00 1.00 1.00 (17) DISP    1341  25050  
        Amb to T1{1}                  480     161      11       4 1.00 1.00 1.00 1.00 (17) DISP    1341  25050  
        Sus. + E1{1}                  328     144      77      13 1.00 1.00            23a  OCC    1988  22211  
        Sus. + E2{1}                  320     107     202      18 1.00 1.00            23a  OCC    2752  22211  
        Sus. + E3{1}                  455     199      80      11 1.00 1.00            23a  OCC    2356  22211  
        Sus. + E4{1}                  441     161     207      20 1.00 1.00            23a  OCC    2932  22211  
        Sus. + E5{1}                  328     125      81      12 1.00 1.00            23a  OCC    1936  22211  
        Sus. + E6{1}                  319      88     196      19 1.00 1.00            23a  OCC    2702  22211  
        Sus. + E7{1}                  456     180      86      10 1.00 1.00            23a  OCC    2275  22211  
        Sus. + E8{1}                  442     142     200      21 1.00 1.00            23a  OCC    2845  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B03  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      85       1       5 1.00 1.00 1.00 1.00  23a SUST    1138  16700  
        TR:Amb to T1{1}               256     161      11       4 1.00 1.00 1.00 1.00 (17) DISP    1240  25050  
        Amb to T1{1}                  256     161      11       4 1.00 1.00 1.00 1.00 (17) DISP    1240  25050  
        Sus. + E1{1}                  101     144      77      13 1.00 1.00            23a  OCC    1883  22211  
        Sus. + E2{1}                   92     107     202      18 1.00 1.00            23a  OCC    2647  22211  
        Sus. + E3{1}                  227     199      80      11 1.00 1.00            23a  OCC    2251  22211  
        Sus. + E4{1}                  214     161     207      20 1.00 1.00            23a  OCC    2826  22211  
        Sus. + E5{1}                  100     125      81      12 1.00 1.00            23a  OCC    1831  22211  
        Sus. + E6{1}                   91      88     196      19 1.00 1.00            23a  OCC    2597  22211  
        Sus. + E7{1}                  228     180      86      10 1.00 1.00            23a  OCC    2169  22211  
        Sus. + E8{1}                  215     142     200      21 1.00 1.00            23a  OCC    2739  22211  
 
 B04 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119       3       0       5 1.00 1.00 1.00 1.00  23a SUST     547  16700  
        TR:Amb to T1{1}               256     628     144       4 1.00 1.00 1.00 1.00 (17) DISP    4602  25050  
        Amb to T1{1}                  256     628     144       4 1.00 1.00 1.00 1.00 (17) DISP    4602  25050  
        Sus. + E1{1}                   92     221     100      13 1.00 1.00            23a  OCC    2329  22211  
        Sus. + E2{1}                   83     196       7      18 1.00 1.00            23a  OCC    1985  22211  
        Sus. + E3{1}                  236     568     133      11 1.00 1.00            23a  OCC    4854  22211  
        Sus. + E4{1}                  222     529      31      20 1.00 1.00            23a  OCC    4467  22211  
        Sus. + E5{1}                   91     220     102      12 1.00 1.00            23a  OCC    2328  22211  
        Sus. + E6{1}                   83     194       3      19 1.00 1.00            23a  OCC    1975  22211  
        Sus. + E7{1}                  237     571     133      10 1.00 1.00            23a  OCC    4878  22211  
        Sus. + E8{1}                  223     532      33      21 1.00 1.00            23a  OCC    4487  22211  
 
 B04 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119       3       0       5 1.33 1.11 1.00 1.00  23a SUST     554  16700  
        TR:Amb to T1{1}               256     628     144       4 1.78 1.48 1.00 1.00 (17) DISP    8026  25050  
        Amb to T1{1}                  256     628     144       4 1.78 1.48 1.00 1.00 (17) DISP    8026  25050  
        Sus. + E1{1}                   92     221     100      13 1.33 1.11            23a  OCC    2851  22211  
        Sus. + E2{1}                   83     196       7      18 1.33 1.11            23a  OCC    2455  22211  
        Sus. + E3{1}                  236     568     133      11 1.33 1.11            23a  OCC    6212  22211  
        Sus. + E4{1}                  222     529      31      20 1.33 1.11            23a  OCC    5739  22211  
        Sus. + E5{1}                   91     220     102      12 1.33 1.11            23a  OCC    2848  22211  
        Sus. + E6{1}                   83     194       3      19 1.33 1.11            23a  OCC    2442  22211  
        Sus. + E7{1}                  237     571     133      10 1.33 1.11            23a  OCC    6243  22211  
        Sus. + E8{1}                  223     532      33      21 1.33 1.11            23a  OCC    5765  22211  
 
 B04 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1135       1       5       0 1.33 1.11 1.00 1.00  23a SUST     575  16700  
        TR:Amb to T1{1}               177     599       9     157 1.78 1.48 1.00 1.00 (17) DISP    7567  25050  
        Amb to T1{1}                  177     599       9     157 1.78 1.48 1.00 1.00 (17) DISP    7567  25050  
        Sus. + E1{1}                   59     208      10     113 1.33 1.11            23a  OCC    2751  22211  
        Sus. + E2{1}                   45     180       8      23 1.33 1.11            23a  OCC    2328  22211  
        Sus. + E3{1}                  148     533      15     149 1.33 1.11            23a  OCC    5883  22211  
        Sus. + E4{1}                  131     493       7      18 1.33 1.11            23a  OCC    5382  22211  
        Sus. + E5{1}                   61     208      11     115 1.33 1.11            23a  OCC    2759  22211  
        Sus. + E6{1}                   47     180       6      18 1.33 1.11            23a  OCC    2322  22211  
        Sus. + E7{1}                  152     537      16     149 1.33 1.11            23a  OCC    5924  22211  
        Sus. + E8{1}                  135     497       9      21 1.33 1.11            23a  OCC    5415  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B04 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1135       5       1       0 1.00 1.00 1.00 1.00  23a SUST     570  16700  
        TR:Amb to T1{1}               177       9     599     157 1.00 1.00 1.00 1.00 (17) DISP    4387  25050  
        Amb to T1{1}                  177       9     599     157 1.00 1.00 1.00 1.00 (17) DISP    4387  25050  
        Sus. + E1{1}                   59      10     208     113 1.00 1.00            23a  OCC    2296  22211  
        Sus. + E2{1}                   45       8     180      23 1.00 1.00            23a  OCC    1895  22211  
        Sus. + E3{1}                  148      15     533     149 1.00 1.00            23a  OCC    4633  22211  
        Sus. + E4{1}                  131       7     493      18 1.00 1.00            23a  OCC    4194  22211  
        Sus. + E5{1}                   61      11     208     115 1.00 1.00            23a  OCC    2306  22211  
        Sus. + E6{1}                   47       6     180      18 1.00 1.00            23a  OCC    1889  22211  
        Sus. + E7{1}                  152      16     537     149 1.00 1.00            23a  OCC    4664  22211  
        Sus. + E8{1}                  135       9     497      21 1.00 1.00            23a  OCC    4220  22211  
 
 B05 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1163       4      13       0 1.00 1.00 1.00 1.00  23a SUST     644  16700  
        TR:Amb to T1{1}               177      99      65     157 1.00 1.00 1.00 1.00 (17) DISP    1417  25050  
        Amb to T1{1}                  177      99      65     157 1.00 1.00 1.00 1.00 (17) DISP    1417  25050  
        Sus. + E1{1}                   55      91      36     113 1.00 1.00            23a  OCC    1702  22211  
        Sus. + E2{1}                   41     107      41      23 1.00 1.00            23a  OCC    1452  22211  
        Sus. + E3{1}                  145     117     104     149 1.00 1.00            23a  OCC    2191  22211  
        Sus. + E4{1}                  128      83     109      18 1.00 1.00            23a  OCC    1610  22211  
        Sus. + E5{1}                   65      95      35     115 1.00 1.00            23a  OCC    1737  22211  
        Sus. + E6{1}                   51     100      40      18 1.00 1.00            23a  OCC    1402  22211  
        Sus. + E7{1}                  156     121     102     149 1.00 1.00            23a  OCC    2212  22211  
        Sus. + E8{1}                  138      76     108      21 1.00 1.00            23a  OCC    1586  22211  
 
 B05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1163       4      13       0 1.33 1.11 1.00 1.00  23a SUST     657  16700  
        TR:Amb to T1{1}               177      99      65     157 1.78 1.48 1.00 1.00 (17) DISP    1836  25050  
        Amb to T1{1}                  177      99      65     157 1.78 1.48 1.00 1.00 (17) DISP    1836  25050  
        Sus. + E1{1}                   55      91      36     113 1.33 1.11            23a  OCC    1857  22211  
        Sus. + E2{1}                   41     107      41      23 1.33 1.11            23a  OCC    1707  22211  
        Sus. + E3{1}                  145     117     104     149 1.33 1.11            23a  OCC    2402  22211  
        Sus. + E4{1}                  128      83     109      18 1.33 1.11            23a  OCC    1805  22211  
        Sus. + E5{1}                   65      95      35     115 1.33 1.11            23a  OCC    1901  22211  
        Sus. + E6{1}                   51     100      40      18 1.33 1.11            23a  OCC    1642  22211  
        Sus. + E7{1}                  156     121     102     149 1.33 1.11            23a  OCC    2432  22211  
        Sus. + E8{1}                  138      76     108      21 1.33 1.11            23a  OCC    1766  22211  
 
 B05 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      12       1      14 1.33 1.11 1.00 1.00  23a SUST     654  16700  
        TR:Amb to T1{1}                35      46      61     161 1.78 1.48 1.00 1.00 (17) DISP    1413  25050  
        Amb to T1{1}                   35      46      61     161 1.78 1.48 1.00 1.00 (17) DISP    1413  25050  
        Sus. + E1{1}                   28      89      82      70 1.33 1.11            23a  OCC    1728  22211  
        Sus. + E2{1}                   35     144      53      71 1.33 1.11            23a  OCC    2065  22211  
        Sus. + E3{1}                   36      84      59     196 1.33 1.11            23a  OCC    2220  22211  
        Sus. + E4{1}                   27     149      70     196 1.33 1.11            23a  OCC    2607  22211  
        Sus. + E5{1}                   29      90      85      68 1.33 1.11            23a  OCC    1744  22211  
        Sus. + E6{1}                   33     140      48      70 1.33 1.11            23a  OCC    2020  22211  
        Sus. + E7{1}                   37      85      59     195 1.33 1.11            23a  OCC    2216  22211  
        Sus. + E8{1}                   25     146      67     196 1.33 1.11            23a  OCC    2580  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      12       1      14 1.00 1.00 1.00 1.00  23a SUST     625  16700  
        TR:Amb to T1{1}                35      46      61     161 1.00 1.00 1.00 1.00 (17) DISP    1247  25050  
        Amb to T1{1}                   35      46      61     161 1.00 1.00 1.00 1.00 (17) DISP    1247  25050  
        Sus. + E1{1}                   28      89      82      70 1.00 1.00            23a  OCC    1537  22211  
        Sus. + E2{1}                   35     144      53      71 1.00 1.00            23a  OCC    1741  22211  
        Sus. + E3{1}                   36      84      59     196 1.00 1.00            23a  OCC    2107  22211  
        Sus. + E4{1}                   27     149      70     196 1.00 1.00            23a  OCC    2353  22211  
        Sus. + E5{1}                   29      90      85      68 1.00 1.00            23a  OCC    1549  22211  
        Sus. + E6{1}                   33     140      48      70 1.00 1.00            23a  OCC    1704  22211  
        Sus. + E7{1}                   37      85      59     195 1.00 1.00            23a  OCC    2101  22211  
        Sus. + E8{1}                   25     146      67     196 1.00 1.00            23a  OCC    2334  22211  
 
 B06  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      71       6      14 1.00 1.00 1.00 1.00  23a SUST    1049  16700  
        TR:Amb to T1{1}                35     153     227     161 1.00 1.00 1.00 1.00 (17) DISP    2225  25050  
        Amb to T1{1}                   35     153     227     161 1.00 1.00 1.00 1.00 (17) DISP    2225  25050  
        Sus. + E1{1}                   25      87      19      70 1.00 1.00            23a  OCC    1482  22211  
        Sus. + E2{1}                   33     247     142      71 1.00 1.00            23a  OCC    2724  22211  
        Sus. + E3{1}                   33     161     224     196 1.00 1.00            23a  OCC    3212  22211  
        Sus. + E4{1}                   25     350     334     196 1.00 1.00            23a  OCC    4443  22211  
        Sus. + E5{1}                   27      74      16      68 1.00 1.00            23a  OCC    1446  22211  
        Sus. + E6{1}                   31     258     137      70 1.00 1.00            23a  OCC    2760  22211  
        Sus. + E7{1}                   35     176     224     195 1.00 1.00            23a  OCC    3245  22211  
        Sus. + E8{1}                   23     363     333     196 1.00 1.00            23a  OCC    4488  22211  
 
 B06  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      71       6      14 1.00 1.00 1.00 1.00  23a SUST    1047  16700  
        TR:Amb to T1{1}               247     153     227     161 1.00 1.00 1.00 1.00 (17) DISP    2308  25050  
        Amb to T1{1}                  247     153     227     161 1.00 1.00 1.00 1.00 (17) DISP    2308  25050  
        Sus. + E1{1}                  242      87      19      70 1.00 1.00            23a  OCC    1527  22211  
        Sus. + E2{1}                  184     247     142      71 1.00 1.00            23a  OCC    2790  22211  
        Sus. + E3{1}                  250     161     224     196 1.00 1.00            23a  OCC    3292  22211  
        Sus. + E4{1}                  192     350     334     196 1.00 1.00            23a  OCC    4513  22211  
        Sus. + E5{1}                  244      74      16      68 1.00 1.00            23a  OCC    1477  22211  
        Sus. + E6{1}                  186     258     137      70 1.00 1.00            23a  OCC    2829  22211  
        Sus. + E7{1}                  252     176     224     195 1.00 1.00            23a  OCC    3325  22211  
        Sus. + E8{1}                  194     363     333     196 1.00 1.00            23a  OCC    4560  22211  
 
 B07    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      39       6      14 1.00 1.00 1.00 1.00  23a SUST     818  16700  
        TR:Amb to T1{1}               247     135     217     161 1.00 1.00 1.00 1.00 (17) DISP    2196  25050  
        Amb to T1{1}                  247     135     217     161 1.00 1.00 1.00 1.00 (17) DISP    2196  25050  
        Sus. + E1{1}                  241      51      29      70 1.00 1.00            23a  OCC    1318  22211  
        Sus. + E2{1}                  185     200     143      71 1.00 1.00            23a  OCC    2485  22211  
        Sus. + E3{1}                  249     126     206     196 1.00 1.00            23a  OCC    2961  22211  
        Sus. + E4{1}                  193     295     310     196 1.00 1.00            23a  OCC    4061  22211  
        Sus. + E5{1}                  243      45      27      68 1.00 1.00            23a  OCC    1290  22211  
        Sus. + E6{1}                  187     203     139      70 1.00 1.00            23a  OCC    2485  22211  
        Sus. + E7{1}                  251     133     207     195 1.00 1.00            23a  OCC    2978  22211  
        Sus. + E8{1}                  195     300     309     196 1.00 1.00            23a  OCC    4078  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B08    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      21       5      14 1.00 1.00 1.00 1.00  23a SUST     689  16700  
        TR:Amb to T1{1}               247     110     204     161 1.00 1.00 1.00 1.00 (17) DISP    2054  25050  
        Amb to T1{1}                  247     110     204     161 1.00 1.00 1.00 1.00 (17) DISP    2054  25050  
        Sus. + E1{1}                  229      30      37      70 1.00 1.00            23a  OCC    1220  22211  
        Sus. + E2{1}                  197     158     140      71 1.00 1.00            23a  OCC    2231  22211  
        Sus. + E3{1}                  237     100     186     196 1.00 1.00            23a  OCC    2713  22211  
        Sus. + E4{1}                  205     243     281     196 1.00 1.00            23a  OCC    3653  22211  
        Sus. + E5{1}                  230      28      36      68 1.00 1.00            23a  OCC    1204  22211  
        Sus. + E6{1}                  199     158     138      70 1.00 1.00            23a  OCC    2216  22211  
        Sus. + E7{1}                  238     103     187     195 1.00 1.00            23a  OCC    2722  22211  
        Sus. + E8{1}                  207     244     280     196 1.00 1.00            23a  OCC    3657  22211  
 
 B09  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118     250       2      14 1.00 1.00 1.00 1.00  23a SUST    2337  16700  
        TR:Amb to T1{1}               247     109      87     161 1.00 1.00 1.00 1.00 (17) DISP    1560  25050  
        Amb to T1{1}                  247     109      87     161 1.00 1.00 1.00 1.00 (17) DISP    1560  25050  
        Sus. + E1{1}                  218     279      44      70 1.00 1.00            23a  OCC    2957  22211  
        Sus. + E2{1}                  209     366      52      71 1.00 1.00            23a  OCC    3426  22211  
        Sus. + E3{1}                  226     280      85     196 1.00 1.00            23a  OCC    3848  22211  
        Sus. + E4{1}                  216     371     102     196 1.00 1.00            23a  OCC    4143  22211  
        Sus. + E5{1}                  219     278      55      68 1.00 1.00            23a  OCC    2999  22211  
        Sus. + E6{1}                  211     306      62      70 1.00 1.00            23a  OCC    3140  22211  
        Sus. + E7{1}                  227     278      92     195 1.00 1.00            23a  OCC    3862  22211  
        Sus. + E8{1}                  218     311     108     196 1.00 1.00            23a  OCC    3980  22211  
 
 B09  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122     250       2      14 1.00 1.00 1.00 1.00  23a SUST    2339  16700  
        TR:Amb to T1{1}               363     109      88     161 1.00 1.00 1.00 1.00 (17) DISP    1597  25050  
        Amb to T1{1}                  363     109      88     161 1.00 1.00 1.00 1.00 (17) DISP    1597  25050  
        Sus. + E1{1}                  331     279      44      70 1.00 1.00            23a  OCC    3000  22211  
        Sus. + E2{1}                  322     366      52      71 1.00 1.00            23a  OCC    3477  22211  
        Sus. + E3{1}                  339     280      85     196 1.00 1.00            23a  OCC    3877  22211  
        Sus. + E4{1}                  329     371     102     196 1.00 1.00            23a  OCC    4182  22211  
        Sus. + E5{1}                  332     277      55      68 1.00 1.00            23a  OCC    3045  22211  
        Sus. + E6{1}                  324     306      62      70 1.00 1.00            23a  OCC    3188  22211  
        Sus. + E7{1}                  340     277      92     195 1.00 1.00            23a  OCC    3891  22211  
        Sus. + E8{1}                  331     311     108     196 1.00 1.00            23a  OCC    4014  22211  
 
 B10  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122     259       3      14 1.11 1.23 1.00 1.00  23a SUST    2607  16700  
        TR:Amb to T1{1}               363      81      77     161 1.48 1.64 1.64 1.00 (17) DISP    1856  25050  
        Amb to T1{1}                  363      81      77     161 1.48 1.64 1.64 1.00 (17) DISP    1856  25050  
        Sus. + E1{1}                  325     278     148      70 1.11 1.23            23a  OCC    4112  22211  
        Sus. + E2{1}                  329     319      36      71 1.11 1.23            23a  OCC    3433  22211  
        Sus. + E3{1}                  333     281     120     196 1.11 1.23            23a  OCC    4395  22211  
        Sus. + E4{1}                  336     328     229     196 1.11 1.23            23a  OCC    5201  22211  
        Sus. + E5{1}                  326     296     143      68 1.11 1.23            23a  OCC    4093  22211  
        Sus. + E6{1}                  331     263      28      70 1.11 1.23            23a  OCC    3165  22211  
        Sus. + E7{1}                  334     295     127     195 1.11 1.23            23a  OCC    4445  22211  
        Sus. + E8{1}                  338     263     238     196 1.11 1.23            23a  OCC    5210  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B10  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1132     205      33       1 1.11 1.23 1.00 1.00  23a SUST    2204  16700  
        TR:Amb to T1{1}               337       1      48      64 1.48 1.64 1.64 1.00 (17) DISP     911  25050  
        Amb to T1{1}                  337       1      48      64 1.48 1.64 1.64 1.00 (17) DISP     911  25050  
        Sus. + E1{1}                  314     207     147      75 1.11 1.23            23a  OCC    3487  22211  
        Sus. + E2{1}                  326     220     151      62 1.11 1.23            23a  OCC    3489  22211  
        Sus. + E3{1}                  311     215     164      28 1.11 1.23            23a  OCC    3531  22211  
        Sus. + E4{1}                  324     215     164      18 1.11 1.23            23a  OCC    3532  22211  
        Sus. + E5{1}                  316     250     139      75 1.11 1.23            23a  OCC    3480  22211  
        Sus. + E6{1}                  328     237     148      59 1.11 1.23            23a  OCC    3486  22211  
        Sus. + E7{1}                  314     263     173      27 1.11 1.23            23a  OCC    3687  22211  
        Sus. + E8{1}                  325     244     168      14 1.11 1.23            23a  OCC    3596  22211  
 
 B11  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1132     209      66       1 1.11 1.23 1.00 1.00  23a SUST    2307  16700  
        TR:Amb to T1{1}               337     142      58      64 1.48 1.64 1.64 1.00 (17) DISP    1904  25050  
        Amb to T1{1}                  337     142      58      64 1.48 1.64 1.64 1.00 (17) DISP    1904  25050  
        Sus. + E1{1}                  309     225     144      75 1.11 1.23            23a  OCC    3316  22211  
        Sus. + E2{1}                  331     378      73      62 1.11 1.23            23a  OCC    3885  22211  
        Sus. + E3{1}                  306     274     135      28 1.11 1.23            23a  OCC    3277  22211  
        Sus. + E4{1}                  329     306     210      18 1.11 1.23            23a  OCC    3961  22211  
        Sus. + E5{1}                  312     237     124      75 1.11 1.23            23a  OCC    3197  22211  
        Sus. + E6{1}                  333     335      75      59 1.11 1.23            23a  OCC    3547  22211  
        Sus. + E7{1}                  309     320     155      27 1.11 1.23            23a  OCC    3656  22211  
        Sus. + E8{1}                  330     261     225      14 1.11 1.23            23a  OCC    3942  22211  
 
 B11  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127     239      59      28 1.11 1.23 1.00 1.00  23a SUST    2523  16700  
        TR:Amb to T1{1}               324      86      29       8 1.48 1.64 1.64 1.00 (17) DISP    1186  25050  
        Amb to T1{1}                  324      86      29       8 1.48 1.64 1.64 1.00 (17) DISP    1186  25050  
        Sus. + E1{1}                  316     362      89      29 1.11 1.23            23a  OCC    3693  22211  
        Sus. + E2{1}                  307     251     165      30 1.11 1.23            23a  OCC    3616  22211  
        Sus. + E3{1}                  316     290     193      45 1.11 1.23            23a  OCC    3935  22211  
        Sus. + E4{1}                  307     312     126      48 1.11 1.23            23a  OCC    3512  22211  
        Sus. + E5{1}                  317     311      72      32 1.11 1.23            23a  OCC    3260  22211  
        Sus. + E6{1}                  307     299     151      30 1.11 1.23            23a  OCC    3613  22211  
        Sus. + E7{1}                  316     242     209      50 1.11 1.23            23a  OCC    4015  22211  
        Sus. + E8{1}                  308     362     140      52 1.11 1.23            23a  OCC    3900  22211  
 
 B12  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1127     171       8      28 1.00 1.00 1.00 1.00  23a SUST    1778  16700  
        TR:Amb to T1{1}               324      52      24       8 1.00 1.00 1.00 1.00 (17) DISP     544  25050  
        Amb to T1{1}                  324      52      24       8 1.00 1.00 1.00 1.00 (17) DISP     544  25050  
        Sus. + E1{1}                  306     267      18      29 1.00 1.00            23a  OCC    2622  22211  
        Sus. + E2{1}                  317     224      80      30 1.00 1.00            23a  OCC    2576  22211  
        Sus. + E3{1}                  306     254      87      45 1.00 1.00            23a  OCC    2761  22211  
        Sus. + E4{1}                  317     222      19      48 1.00 1.00            23a  OCC    2327  22211  
        Sus. + E5{1}                  307     231      18      32 1.00 1.00            23a  OCC    2360  22211  
        Sus. + E6{1}                  317     259      80      30 1.00 1.00            23a  OCC    2748  22211  
        Sus. + E7{1}                  307     215      84      50 1.00 1.00            23a  OCC    2576  22211  
        Sus. + E8{1}                  317     259      17      52 1.00 1.00            23a  OCC    2588  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B12  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1128     171       8      28 1.00 1.00 1.00 1.00  23a SUST    1778  16700  
        TR:Amb to T1{1}                19      52      24       8 1.00 1.00 1.00 1.00 (17) DISP     408  25050  
        Amb to T1{1}                   19      52      24       8 1.00 1.00 1.00 1.00 (17) DISP     408  25050  
        Sus. + E1{1}                    0     267      18      29 1.00 1.00            23a  OCC    2479  22211  
        Sus. + E2{1}                   11     224      80      30 1.00 1.00            23a  OCC    2433  22211  
        Sus. + E3{1}                    0     254      87      45 1.00 1.00            23a  OCC    2620  22211  
        Sus. + E4{1}                   11     222      19      48 1.00 1.00            23a  OCC    2191  22211  
        Sus. + E5{1}                    2     231      18      32 1.00 1.00            23a  OCC    2218  22211  
        Sus. + E6{1}                   12     259      80      30 1.00 1.00            23a  OCC    2605  22211  
        Sus. + E7{1}                    1     215      84      50 1.00 1.00            23a  OCC    2436  22211  
        Sus. + E8{1}                   12     259      17      52 1.00 1.00            23a  OCC    2450  22211  
 
 B13 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1128      82       1      28 1.00 1.00 1.00 1.00  23a SUST    1142  16700  
        TR:Amb to T1{1}                19      24      16       8 1.00 1.00 1.00 1.00 (17) DISP     217  25050  
        Amb to T1{1}                   19      24      16       8 1.00 1.00 1.00 1.00 (17) DISP     217  25050  
        Sus. + E1{1}                    1     163      19      29 1.00 1.00            23a  OCC    1744  22211  
        Sus. + E2{1}                   12     167      75      30 1.00 1.00            23a  OCC    1964  22211  
        Sus. + E3{1}                    1     153      63      45 1.00 1.00            23a  OCC    1837  22211  
        Sus. + E4{1}                   13     174      23      48 1.00 1.00            23a  OCC    1847  22211  
        Sus. + E5{1}                    0     145      19      32 1.00 1.00            23a  OCC    1617  22211  
        Sus. + E6{1}                   13     183      74      30 1.00 1.00            23a  OCC    2052  22211  
        Sus. + E7{1}                    0     134      62      50 1.00 1.00            23a  OCC    1745  22211  
        Sus. + E8{1}                   13     190      24      52 1.00 1.00            23a  OCC    1967  22211  
 
 B13 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1128      82       1      28 1.33 1.11 1.00 1.00  23a SUST    1337  16700  
        TR:Amb to T1{1}                19      24      16       8 1.78 1.48 1.00 1.00 (17) DISP     354  25050  
        Amb to T1{1}                   19      24      16       8 1.78 1.48 1.00 1.00 (17) DISP     354  25050  
        Sus. + E1{1}                    1     163      19      29 1.33 1.11            23a  OCC    2133  22211  
        Sus. + E2{1}                   12     167      75      30 1.33 1.11            23a  OCC    2357  22211  
        Sus. + E3{1}                    1     153      63      45 1.33 1.11            23a  OCC    2194  22211  
        Sus. + E4{1}                   13     174      23      48 1.33 1.11            23a  OCC    2258  22211  
        Sus. + E5{1}                    0     145      19      32 1.33 1.11            23a  OCC    1962  22211  
        Sus. + E6{1}                   13     183      74      30 1.33 1.11            23a  OCC    2482  22211  
        Sus. + E7{1}                    0     134      62      50 1.33 1.11            23a  OCC    2058  22211  
        Sus. + E8{1}                   13     190      24      52 1.33 1.11            23a  OCC    2417  22211  
 
 B13 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                 991      30      32       4 1.33 1.11 1.00 1.00  23a SUST     850  16700  
        TR:Amb to T1{1}               121      62      16      40 1.78 1.48 1.00 1.00 (17) DISP     887  25050  
        Amb to T1{1}                  121      62      16      40 1.78 1.48 1.00 1.00 (17) DISP     887  25050  
        Sus. + E1{1}                   23     101      35      26 1.33 1.11            23a  OCC    1571  22211  
        Sus. + E2{1}                   50     129      35      79 1.33 1.11            23a  OCC    1972  22211  
        Sus. + E3{1}                   18      93      40      56 1.33 1.11            23a  OCC    1577  22211  
        Sus. + E4{1}                   63     140      32      47 1.33 1.11            23a  OCC    1989  22211  
        Sus. + E5{1}                    4      94      40      26 1.33 1.11            23a  OCC    1498  22211  
        Sus. + E6{1}                   23     134      33      78 1.33 1.11            23a  OCC    2000  22211  
        Sus. + E7{1}                   12      86      46      56 1.33 1.11            23a  OCC    1527  22211  
        Sus. + E8{1}                   33     145      37      46 1.33 1.11            23a  OCC    2017  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B13 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                 991      30      32       4 1.00 1.00 1.00 1.00  23a SUST     781  16700  
        TR:Amb to T1{1}               121      62      16      40 1.00 1.00 1.00 1.00 (17) DISP     575  25050  
        Amb to T1{1}                  121      62      16      40 1.00 1.00 1.00 1.00 (17) DISP     575  25050  
        Sus. + E1{1}                   23     101      35      26 1.00 1.00            23a  OCC    1335  22211  
        Sus. + E2{1}                   50     129      35      79 1.00 1.00            23a  OCC    1702  22211  
        Sus. + E3{1}                   18      93      40      56 1.00 1.00            23a  OCC    1384  22211  
        Sus. + E4{1}                   63     140      32      47 1.00 1.00            23a  OCC    1667  22211  
        Sus. + E5{1}                    4      94      40      26 1.00 1.00            23a  OCC    1281  22211  
        Sus. + E6{1}                   23     134      33      78 1.00 1.00            23a  OCC    1717  22211  
        Sus. + E7{1}                   12      86      46      56 1.00 1.00            23a  OCC    1351  22211  
        Sus. + E8{1}                   33     145      37      46 1.00 1.00            23a  OCC    1684  22211  
 
 B14    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                 994      29      35       4 1.00 1.00 1.00 1.00  23a SUST     791  16700  
        TR:Amb to T1{1}               121      58      31      40 1.00 1.00 1.00 1.00 (17) DISP     582  25050  
        Amb to T1{1}                  121      58      31      40 1.00 1.00 1.00 1.00 (17) DISP     582  25050  
        Sus. + E1{1}                   23     100      39      26 1.00 1.00            23a  OCC    1343  22211  
        Sus. + E2{1}                   50     125      39      79 1.00 1.00            23a  OCC    1695  22211  
        Sus. + E3{1}                   18      91      37      56 1.00 1.00            23a  OCC    1389  22211  
        Sus. + E4{1}                   63     136      46      47 1.00 1.00            23a  OCC    1660  22211  
        Sus. + E5{1}                    4      93      45      26 1.00 1.00            23a  OCC    1292  22211  
        Sus. + E6{1}                   23     130      35      78 1.00 1.00            23a  OCC    1709  22211  
        Sus. + E7{1}                   12      85      43      56 1.00 1.00            23a  OCC    1354  22211  
        Sus. + E8{1}                   33     141      40      46 1.00 1.00            23a  OCC    1673  22211  
 
 B15    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1062      26      42       4 1.00 1.00 1.00 1.00  23a SUST     856  16700  
        TR:Amb to T1{1}               121      45      74      40 1.00 1.00 1.00 1.00 (17) DISP     712  25050  
        Amb to T1{1}                  121      45      74      40 1.00 1.00 1.00 1.00 (17) DISP     712  25050  
        Sus. + E1{1}                   15      91      50      26 1.00 1.00            23a  OCC    1367  22211  
        Sus. + E2{1}                   42     109      54      79 1.00 1.00            23a  OCC    1686  22211  
        Sus. + E3{1}                   10      83      53      56 1.00 1.00            23a  OCC    1424  22211  
        Sus. + E4{1}                   55     120      85      47 1.00 1.00            23a  OCC    1687  22211  
        Sus. + E5{1}                    4      85      56      26 1.00 1.00            23a  OCC    1328  22211  
        Sus. + E6{1}                   31     113      49      78 1.00 1.00            23a  OCC    1700  22211  
        Sus. + E7{1}                    4      77      44      56 1.00 1.00            23a  OCC    1386  22211  
        Sus. + E8{1}                   42     124      77      46 1.00 1.00            23a  OCC    1687  22211  
 
 B16 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1073      22      53       4 1.00 1.00 1.00 1.00  23a SUST     917  16700  
        TR:Amb to T1{1}               121      26     135      40 1.00 1.00 1.00 1.00 (17) DISP    1047  25050  
        Amb to T1{1}                  121      26     135      40 1.00 1.00 1.00 1.00 (17) DISP    1047  25050  
        Sus. + E1{1}                   13      73      58      26 1.00 1.00            23a  OCC    1326  22211  
        Sus. + E2{1}                   40      79      82      79 1.00 1.00            23a  OCC    1646  22211  
        Sus. + E3{1}                    9      64      75      56 1.00 1.00            23a  OCC    1431  22211  
        Sus. + E4{1}                   54      90     133      47 1.00 1.00            23a  OCC    1759  22211  
        Sus. + E5{1}                    6      67      64      26 1.00 1.00            23a  OCC    1297  22211  
        Sus. + E6{1}                   32      83      76      78 1.00 1.00            23a  OCC    1645  22211  
        Sus. + E7{1}                    3      59      64      56 1.00 1.00            23a  OCC    1388  22211  
        Sus. + E8{1}                   43      93     123      46 1.00 1.00            23a  OCC    1722  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B16 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1073      53      22       4 1.33 1.11 1.00 1.00  23a SUST    1042  16700  
        TR:Amb to T1{1}               121     135      26      40 1.78 1.48 1.00 1.00 (17) DISP    1764  25050  
        Amb to T1{1}                  121     135      26      40 1.78 1.48 1.00 1.00 (17) DISP    1764  25050  
        Sus. + E1{1}                   13      58      73      26 1.33 1.11            23a  OCC    1489  22211  
        Sus. + E2{1}                   40      82      79      79 1.33 1.11            23a  OCC    1822  22211  
        Sus. + E3{1}                    9      75      64      56 1.33 1.11            23a  OCC    1595  22211  
        Sus. + E4{1}                   54     133      90      47 1.33 1.11            23a  OCC    2059  22211  
        Sus. + E5{1}                    6      64      67      26 1.33 1.11            23a  OCC    1460  22211  
        Sus. + E6{1}                   32      76      83      78 1.33 1.11            23a  OCC    1817  22211  
        Sus. + E7{1}                    3      64      59      56 1.33 1.11            23a  OCC    1535  22211  
        Sus. + E8{1}                   43     123      93      46 1.33 1.11            23a  OCC    2000  22211  
 
 B16 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112      40       5      20 1.33 1.11 1.00 1.00  23a SUST     918  16700  
        TR:Amb to T1{1}                64     113      33      19 1.78 1.48 1.00 1.00 (17) DISP    1475  25050  
        Amb to T1{1}                   64     113      33      19 1.78 1.48 1.00 1.00 (17) DISP    1475  25050  
        Sus. + E1{1}                    5      48      21      65 1.33 1.11            23a  OCC    1274  22211  
        Sus. + E2{1}                   20      61      70      67 1.33 1.11            23a  OCC    1579  22211  
        Sus. + E3{1}                   10      63      51      56 1.33 1.11            23a  OCC    1423  22211  
        Sus. + E4{1}                   37     114      37      77 1.33 1.11            23a  OCC    1797  22211  
        Sus. + E5{1}                    5      52      22      60 1.33 1.11            23a  OCC    1256  22211  
        Sus. + E6{1}                   20      58      69      71 1.33 1.11            23a  OCC    1577  22211  
        Sus. + E7{1}                    7      55      51      51 1.33 1.11            23a  OCC    1377  22211  
        Sus. + E8{1}                   35     107      36      81 1.33 1.11            23a  OCC    1753  22211  
 
 B16 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112      40       5      20 1.00 1.00 1.00 1.00  23a SUST     824  16700  
        TR:Amb to T1{1}                64     113      33      19 1.00 1.00 1.00 1.00 (17) DISP     859  25050  
        Amb to T1{1}                   64     113      33      19 1.00 1.00 1.00 1.00 (17) DISP     859  25050  
        Sus. + E1{1}                    5      48      21      65 1.00 1.00            23a  OCC    1172  22211  
        Sus. + E2{1}                   20      61      70      67 1.00 1.00            23a  OCC    1429  22211  
        Sus. + E3{1}                   10      63      51      56 1.00 1.00            23a  OCC    1279  22211  
        Sus. + E4{1}                   37     114      37      77 1.00 1.00            23a  OCC    1553  22211  
        Sus. + E5{1}                    5      52      22      60 1.00 1.00            23a  OCC    1148  22211  
        Sus. + E6{1}                   20      58      69      71 1.00 1.00            23a  OCC    1433  22211  
        Sus. + E7{1}                    7      55      51      51 1.00 1.00            23a  OCC    1243  22211  
        Sus. + E8{1}                   35     107      36      81 1.00 1.00            23a  OCC    1529  22211  
 
 B18 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112      39      17      20 1.00 1.00 1.00 1.00  23a SUST     839  16700  
        TR:Amb to T1{1}                64     210      19      19 1.00 1.00 1.00 1.00 (17) DISP    1502  25050  
        Amb to T1{1}                   64     210      19      19 1.00 1.00 1.00 1.00 (17) DISP    1502  25050  
        Sus. + E1{1}                   10      76      54      65 1.00 1.00            23a  OCC    1343  22211  
        Sus. + E2{1}                   25     118      36      67 1.00 1.00            23a  OCC    1528  22211  
        Sus. + E3{1}                    5      45      25      56 1.00 1.00            23a  OCC    1106  22211  
        Sus. + E4{1}                   32     101      70      77 1.00 1.00            23a  OCC    1573  22211  
        Sus. + E5{1}                   10      72      51      60 1.00 1.00            23a  OCC    1293  22211  
        Sus. + E6{1}                   25     113      39      71 1.00 1.00            23a  OCC    1520  22211  
        Sus. + E7{1}                    2      54      22      51 1.00 1.00            23a  OCC    1093  22211  
        Sus. + E8{1}                   29      92      72      81 1.00 1.00            23a  OCC    1559  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B18 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112      39      17      20 1.33 1.11 1.00 1.00  23a SUST     929  16700  
        TR:Amb to T1{1}                64     210      19      19 1.78 1.48 1.00 1.00 (17) DISP    2637  25050  
        Amb to T1{1}                   64     210      19      19 1.78 1.48 1.00 1.00 (17) DISP    2637  25050  
        Sus. + E1{1}                   10      76      54      65 1.33 1.11            23a  OCC    1502  22211  
        Sus. + E2{1}                   25     118      36      67 1.33 1.11            23a  OCC    1788  22211  
        Sus. + E3{1}                    5      45      25      56 1.33 1.11            23a  OCC    1202  22211  
        Sus. + E4{1}                   32     101      70      77 1.33 1.11            23a  OCC    1787  22211  
        Sus. + E5{1}                   10      72      51      60 1.33 1.11            23a  OCC    1447  22211  
        Sus. + E6{1}                   25     113      39      71 1.33 1.11            23a  OCC    1766  22211  
        Sus. + E7{1}                    2      54      22      51 1.33 1.11            23a  OCC    1202  22211  
        Sus. + E8{1}                   29      92      72      81 1.33 1.11            23a  OCC    1752  22211  
 
 B18 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      39      19      18 1.33 1.11 1.00 1.00  23a SUST     938  16700  
        TR:Amb to T1{1}               121     232      12      26 1.78 1.48 1.00 1.00 (17) DISP    2926  25050  
        Amb to T1{1}                  121     232      12      26 1.78 1.48 1.00 1.00 (17) DISP    2926  25050  
        Sus. + E1{1}                    8      75      54      65 1.33 1.11            23a  OCC    1505  22211  
        Sus. + E2{1}                   35     122      52      51 1.33 1.11            23a  OCC    1828  22211  
        Sus. + E3{1}                    4      46      45      35 1.33 1.11            23a  OCC    1194  22211  
        Sus. + E4{1}                   49     108      62      85 1.33 1.11            23a  OCC    1850  22211  
        Sus. + E5{1}                   11      73      50      61 1.33 1.11            23a  OCC    1455  22211  
        Sus. + E6{1}                   37     118      56      53 1.33 1.11            23a  OCC    1811  22211  
        Sus. + E7{1}                    2      54      41      32 1.33 1.11            23a  OCC    1193  22211  
        Sus. + E8{1}                   48     100      66      87 1.33 1.11            23a  OCC    1812  22211  
 
 B18 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      19      39      18 1.00 1.00 1.00 1.00  23a SUST     847  16700  
        TR:Amb to T1{1}               121      12     232      26 1.00 1.00 1.00 1.00 (17) DISP    1678  25050  
        Amb to T1{1}                  121      12     232      26 1.00 1.00 1.00 1.00 (17) DISP    1678  25050  
        Sus. + E1{1}                    8      54      75      65 1.00 1.00            23a  OCC    1348  22211  
        Sus. + E2{1}                   35      52     122      51 1.00 1.00            23a  OCC    1550  22211  
        Sus. + E3{1}                    4      45      46      35 1.00 1.00            23a  OCC    1081  22211  
        Sus. + E4{1}                   49      62     108      85 1.00 1.00            23a  OCC    1627  22211  
        Sus. + E5{1}                   11      50      73      61 1.00 1.00            23a  OCC    1303  22211  
        Sus. + E6{1}                   37      56     118      53 1.00 1.00            23a  OCC    1544  22211  
        Sus. + E7{1}                    2      41      54      32 1.00 1.00            23a  OCC    1069  22211  
        Sus. + E8{1}                   48      66     100      87 1.00 1.00            23a  OCC    1609  22211  
 
 B19 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1174       4      22      18 1.00 1.00 1.00 1.00  23a SUST     721  16700  
        TR:Amb to T1{1}               121      93     113      26 1.00 1.00 1.00 1.00 (17) DISP    1086  25050  
        Amb to T1{1}                  121      93     113      26 1.00 1.00 1.00 1.00 (17) DISP    1086  25050  
        Sus. + E1{1}                    1     126      74      65 1.00 1.00            23a  OCC    1739  22211  
        Sus. + E2{1}                   28     190     110      51 1.00 1.00            23a  OCC    2240  22211  
        Sus. + E3{1}                    3     136      24      35 1.00 1.00            23a  OCC    1687  22211  
        Sus. + E4{1}                   42     181      90      85 1.00 1.00            23a  OCC    2197  22211  
        Sus. + E5{1}                   18     124      75      61 1.00 1.00            23a  OCC    1729  22211  
        Sus. + E6{1}                   44     189     110      53 1.00 1.00            23a  OCC    2245  22211  
        Sus. + E7{1}                    9     135      30      32 1.00 1.00            23a  OCC    1680  22211  
        Sus. + E8{1}                   55     180      85      87 1.00 1.00            23a  OCC    2186  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 B19 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1174       4      22      18 1.33 1.11 1.00 1.00  23a SUST     740  16700  
        TR:Amb to T1{1}               121      93     113      26 1.78 1.48 1.00 1.00 (17) DISP    1698  25050  
        Amb to T1{1}                  121      93     113      26 1.78 1.48 1.00 1.00 (17) DISP    1698  25050  
        Sus. + E1{1}                    1     126      74      65 1.33 1.11            23a  OCC    2033  22211  
        Sus. + E2{1}                   28     190     110      51 1.33 1.11            23a  OCC    2692  22211  
        Sus. + E3{1}                    3     136      24      35 1.33 1.11            23a  OCC    2021  22211  
        Sus. + E4{1}                   42     181      90      85 1.33 1.11            23a  OCC    2618  22211  
        Sus. + E5{1}                   18     124      75      61 1.33 1.11            23a  OCC    2020  22211  
        Sus. + E6{1}                   44     189     110      53 1.33 1.11            23a  OCC    2695  22211  
        Sus. + E7{1}                    9     135      30      32 1.33 1.11            23a  OCC    2011  22211  
        Sus. + E8{1}                   55     180      85      87 1.33 1.11            23a  OCC    2603  22211  
 
 B19 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1128      15      22      26 1.33 1.11 1.00 1.00  23a SUST     782  16700  
        TR:Amb to T1{1}                19      55       2     137 1.78 1.48 1.00 1.00 (17) DISP    1173  25050  
        Amb to T1{1}                   19      55       2     137 1.78 1.48 1.00 1.00 (17) DISP    1173  25050  
        Sus. + E1{1}                   36     150      77      87 1.33 1.11            23a  OCC    2242  22211  
        Sus. + E2{1}                   47     208      41     128 1.33 1.11            23a  OCC    2807  22211  
        Sus. + E3{1}                   36     159      37      31 1.33 1.11            23a  OCC    2191  22211  
        Sus. + E4{1}                   47     195      82     101 1.33 1.11            23a  OCC    2680  22211  
        Sus. + E5{1}                   34     154      73      88 1.33 1.11            23a  OCC    2271  22211  
        Sus. + E6{1}                   48     200      44     128 1.33 1.11            23a  OCC    2745  22211  
        Sus. + E7{1}                   35     162      33      38 1.33 1.11            23a  OCC    2224  22211  
        Sus. + E8{1}                   48     188      85      95 1.33 1.11            23a  OCC    2615  22211  
 
 B19 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1128      15      22      26 1.00 1.00 1.00 1.00  23a SUST     747  16700  
        TR:Amb to T1{1}                19      55       2     137 1.00 1.00 1.00 1.00 (17) DISP    1028  25050  
        Amb to T1{1}                   19      55       2     137 1.00 1.00 1.00 1.00 (17) DISP    1028  25050  
        Sus. + E1{1}                   36     150      77      87 1.00 1.00            23a  OCC    1906  22211  
        Sus. + E2{1}                   47     208      41     128 1.00 1.00            23a  OCC    2350  22211  
        Sus. + E3{1}                   36     159      37      31 1.00 1.00            23a  OCC    1811  22211  
        Sus. + E4{1}                   47     195      82     101 1.00 1.00            23a  OCC    2241  22211  
        Sus. + E5{1}                   34     154      73      88 1.00 1.00            23a  OCC    1925  22211  
        Sus. + E6{1}                   48     200      44     128 1.00 1.00            23a  OCC    2307  22211  
        Sus. + E7{1}                   35     162      33      38 1.00 1.00            23a  OCC    1835  22211  
        Sus. + E8{1}                   48     188      85      95 1.00 1.00            23a  OCC    2190  22211  
 
 B20    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1128      28      25      26 1.00 1.00 1.00 1.00  23a SUST     822  16700  
        TR:Amb to T1{1}                19      28      12     137 1.00 1.00 1.00 1.00 (17) DISP     975  25050  
        Amb to T1{1}                   19      28      12     137 1.00 1.00 1.00 1.00 (17) DISP     975  25050  
        Sus. + E1{1}                   36     163      85      87 1.00 1.00            23a  OCC    1996  22211  
        Sus. + E2{1}                   47     215      35     128 1.00 1.00            23a  OCC    2382  22211  
        Sus. + E3{1}                   36     171      37      31 1.00 1.00            23a  OCC    1878  22211  
        Sus. + E4{1}                   48     199      80     101 1.00 1.00            23a  OCC    2249  22211  
        Sus. + E5{1}                   35     172      81      88 1.00 1.00            23a  OCC    2039  22211  
        Sus. + E6{1}                   48     203      38     128 1.00 1.00            23a  OCC    2313  22211  
        Sus. + E7{1}                   35     178      33      38 1.00 1.00            23a  OCC    1926  22211  
        Sus. + E8{1}                   48     188      84      95 1.00 1.00            23a  OCC    2177  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment B  end   ***
 
 *** Segment C  begin ***
 
 B10    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1004      54      15      30 1.11 1.23 1.00 1.00  23a SUST     947  16700  
        TR:Amb to T1{1}                 1      81      98     125 1.48 1.64 1.64 1.00 (17) DISP    1643  25050  
        Amb to T1{1}                    1      81      98     125 1.48 1.64 1.64 1.00 (17) DISP    1643  25050  
        Sus. + E1{1}                    5      71      34      61 1.11 1.23            23a  OCC    1260  22211  
        Sus. + E2{1}                   12      99      19     115 1.11 1.23            23a  OCC    1664  22211  
        Sus. + E3{1}                   34      85     169      45 1.11 1.23            23a  OCC    2358  22211  
        Sus. + E4{1}                   18     113     180     123 1.11 1.23            23a  OCC    2637  22211  
        Sus. + E5{1}                   22      62      35      64 1.11 1.23            23a  OCC    1268  22211  
        Sus. + E6{1}                   43      82      17     120 1.11 1.23            23a  OCC    1643  22211  
        Sus. + E7{1}                    6      75     168      47 1.11 1.23            23a  OCC    2329  22211  
        Sus. + E8{1}                   12      96     183     129 1.11 1.23            23a  OCC    2645  22211  
 
 C01    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1011      39      27      30 1.00 1.00 1.00 1.00  23a SUST     843  16700  
        TR:Amb to T1{1}                 1      17     112     125 1.00 1.00 1.00 1.00 (17) DISP    1174  25050  
        Amb to T1{1}                    1      17     112     125 1.00 1.00 1.00 1.00 (17) DISP    1174  25050  
        Sus. + E1{1}                    5      45      37      61 1.00 1.00            23a  OCC    1082  22211  
        Sus. + E2{1}                   13      71      61     115 1.00 1.00            23a  OCC    1546  22211  
        Sus. + E3{1}                   33      68     128      45 1.00 1.00            23a  OCC    1626  22211  
        Sus. + E4{1}                   18      40     147     123 1.00 1.00            23a  OCC    1951  22211  
        Sus. + E5{1}                   21      39      32      64 1.00 1.00            23a  OCC    1094  22211  
        Sus. + E6{1}                   42      53      56     120 1.00 1.00            23a  OCC    1542  22211  
        Sus. + E7{1}                    7      76     123      47 1.00 1.00            23a  OCC    1606  22211  
        Sus. + E8{1}                   12      58     143     129 1.00 1.00            23a  OCC    1961  22211  
 
 C02    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1080      39       1      30 1.00 1.00 1.00 1.00  23a SUST     821  16700  
        TR:Amb to T1{1}                 1      46      88     125 1.00 1.00 1.00 1.00 (17) DISP    1116  25050  
        Amb to T1{1}                    1      46      88     125 1.00 1.00 1.00 1.00 (17) DISP    1116  25050  
        Sus. + E1{1}                    3      48      30      61 1.00 1.00            23a  OCC    1130  22211  
        Sus. + E2{1}                   21      76      35     115 1.00 1.00            23a  OCC    1540  22211  
        Sus. + E3{1}                   25      47      57      44 1.00 1.00            23a  OCC    1255  22211  
        Sus. + E4{1}                    9      77      56     124 1.00 1.00            23a  OCC    1659  22211  
        Sus. + E5{1}                   13      41      28      64 1.00 1.00            23a  OCC    1139  22211  
        Sus. + E6{1}                   33      58      38     121 1.00 1.00            23a  OCC    1545  22211  
        Sus. + E7{1}                   15      40      57      46 1.00 1.00            23a  OCC    1250  22211  
        Sus. + E8{1}                    4      58      61     131 1.00 1.00            23a  OCC    1676  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C03 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1091      29      14      30 1.00 1.00 1.00 1.00  23a SUST     774  16700  
        TR:Amb to T1{1}                 1      21      81     125 1.00 1.00 1.00 1.00 (17) DISP    1051  25050  
        Amb to T1{1}                    1      21      81     125 1.00 1.00 1.00 1.00 (17) DISP    1051  25050  
        Sus. + E1{1}                    5      41      68      61 1.00 1.00            23a  OCC    1235  22211  
        Sus. + E2{1}                   22      49      67     115 1.00 1.00            23a  OCC    1520  22211  
        Sus. + E3{1}                   24      30      22      44 1.00 1.00            23a  OCC     897  22211  
        Sus. + E4{1}                    8      40      31     124 1.00 1.00            23a  OCC    1473  22211  
        Sus. + E5{1}                   11      35      67      64 1.00 1.00            23a  OCC    1236  22211  
        Sus. + E6{1}                   32      30      70     121 1.00 1.00            23a  OCC    1552  22211  
        Sus. + E7{1}                   17      34      21      46 1.00 1.00            23a  OCC     913  22211  
        Sus. + E8{1}                    2      37      27     131 1.00 1.00            23a  OCC    1508  22211  
 
 C03 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1091      14      29      30 1.33 1.11 1.00 1.00  23a SUST     809  16700  
        TR:Amb to T1{1}                 1      81      21     125 1.78 1.48 1.00 1.00 (17) DISP    1351  25050  
        Amb to T1{1}                    1      81      21     125 1.78 1.48 1.00 1.00 (17) DISP    1351  25050  
        Sus. + E1{1}                    5      68      41      61 1.33 1.11            23a  OCC    1387  22211  
        Sus. + E2{1}                   22      67      49     115 1.33 1.11            23a  OCC    1631  22211  
        Sus. + E3{1}                   24      22      30      44 1.33 1.11            23a  OCC     944  22211  
        Sus. + E4{1}                    8      31      40     124 1.33 1.11            23a  OCC    1517  22211  
        Sus. + E5{1}                   11      67      35      64 1.33 1.11            23a  OCC    1381  22211  
        Sus. + E6{1}                   32      70      30     121 1.33 1.11            23a  OCC    1667  22211  
        Sus. + E7{1}                   17      21      34      46 1.33 1.11            23a  OCC     958  22211  
        Sus. + E8{1}                    2      27      37     131 1.33 1.11            23a  OCC    1548  22211  
 
 C03 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111       8      26      25 1.33 1.11 1.00 1.00  23a SUST     767  16700  
        TR:Amb to T1{1}                 7      79     116      11 1.78 1.48 1.00 1.00 (17) DISP    1551  25050  
        Amb to T1{1}                    7      79     116      11 1.78 1.48 1.00 1.00 (17) DISP    1551  25050  
        Sus. + E1{1}                   24      69      55      39 1.33 1.11            23a  OCC    1421  22211  
        Sus. + E2{1}                   17      59     105      39 1.33 1.11            23a  OCC    1579  22211  
        Sus. + E3{1}                   62      31      42      26 1.33 1.11            23a  OCC    1052  22211  
        Sus. + E4{1}                   70      49     110      25 1.33 1.11            23a  OCC    1582  22211  
        Sus. + E5{1}                   24      65      58      34 1.33 1.11            23a  OCC    1394  22211  
        Sus. + E6{1}                   17      59     109      31 1.33 1.11            23a  OCC    1606  22211  
        Sus. + E7{1}                   61      32      44      32 1.33 1.11            23a  OCC    1077  22211  
        Sus. + E8{1}                   70      48     116      44 1.33 1.11            23a  OCC    1625  22211  
 
 C03 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111       8      26      25 1.00 1.00 1.00 1.00  23a SUST     742  16700  
        TR:Amb to T1{1}                 7      79     116      11 1.00 1.00 1.00 1.00 (17) DISP     984  25050  
        Amb to T1{1}                    7      79     116      11 1.00 1.00 1.00 1.00 (17) DISP     984  25050  
        Sus. + E1{1}                   24      69      55      39 1.00 1.00            23a  OCC    1254  22211  
        Sus. + E2{1}                   17      59     105      39 1.00 1.00            23a  OCC    1433  22211  
        Sus. + E3{1}                   62      31      42      26 1.00 1.00            23a  OCC     974  22211  
        Sus. + E4{1}                   70      49     110      25 1.00 1.00            23a  OCC    1450  22211  
        Sus. + E5{1}                   24      65      58      34 1.00 1.00            23a  OCC    1234  22211  
        Sus. + E6{1}                   17      59     109      31 1.00 1.00            23a  OCC    1457  22211  
        Sus. + E7{1}                   61      32      44      32 1.00 1.00            23a  OCC     995  22211  
        Sus. + E8{1}                   70      48     116      44 1.00 1.00            23a  OCC    1496  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C04    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111       4      19      25 1.00 1.00 1.00 1.00  23a SUST     683  16700  
        TR:Amb to T1{1}                 7      86       5      11 1.00 1.00 1.00 1.00 (17) DISP     606  25050  
        Amb to T1{1}                    7      86       5      11 1.00 1.00 1.00 1.00 (17) DISP     606  25050  
        Sus. + E1{1}                   15      30      33      39 1.00 1.00            23a  OCC     930  22211  
        Sus. + E2{1}                    9      63      39      39 1.00 1.00            23a  OCC    1151  22211  
        Sus. + E3{1}                   54      67      37      26 1.00 1.00            23a  OCC    1183  22211  
        Sus. + E4{1}                   62      27      76      25 1.00 1.00            23a  OCC    1163  22211  
        Sus. + E5{1}                   15      29      36      34 1.00 1.00            23a  OCC     918  22211  
        Sus. + E6{1}                    9      75      38      31 1.00 1.00            23a  OCC    1224  22211  
        Sus. + E7{1}                   53      66      34      32 1.00 1.00            23a  OCC    1169  22211  
        Sus. + E8{1}                   61      39      74      44 1.00 1.00            23a  OCC    1208  22211  
 
 C05    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111      45      27      25 1.00 1.00 1.00 1.00  23a SUST     920  16700  
        TR:Amb to T1{1}                 7      87      16      11 1.00 1.00 1.00 1.00 (17) DISP     623  25050  
        Amb to T1{1}                    7      87      16      11 1.00 1.00 1.00 1.00 (17) DISP     623  25050  
        Sus. + E1{1}                    0      59      58      39 1.00 1.00            23a  OCC    1189  22211  
        Sus. + E2{1}                    6     131      74      38 1.00 1.00            23a  OCC    1639  22211  
        Sus. + E3{1}                   39     118      37      26 1.00 1.00            23a  OCC    1469  22211  
        Sus. + E4{1}                   47      71     120      25 1.00 1.00            23a  OCC    1640  22211  
        Sus. + E5{1}                    0      70      62      34 1.00 1.00            23a  OCC    1240  22211  
        Sus. + E6{1}                    6     133      74      31 1.00 1.00            23a  OCC    1645  22211  
        Sus. + E7{1}                   38     129      32      32 1.00 1.00            23a  OCC    1545  22211  
        Sus. + E8{1}                   46      73     119      44 1.00 1.00            23a  OCC    1649  22211  
 
 C17    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111      77      30      25 1.00 1.00 1.00 1.00  23a SUST    1132  16700  
        TR:Amb to T1{1}                 7      87      23      11 1.00 1.00 1.00 1.00 (17) DISP     638  25050  
        Amb to T1{1}                    7      87      23      11 1.00 1.00 1.00 1.00 (17) DISP     638  25050  
        Sus. + E1{1}                    0      84      70      39 1.00 1.00            23a  OCC    1446  22211  
        Sus. + E2{1}                    7     174      90      38 1.00 1.00            23a  OCC    1969  22211  
        Sus. + E3{1}                   38     152      35      26 1.00 1.00            23a  OCC    1692  22211  
        Sus. + E4{1}                   47     106     139      25 1.00 1.00            23a  OCC    1967  22211  
        Sus. + E5{1}                    0     103      75      34 1.00 1.00            23a  OCC    1514  22211  
        Sus. + E6{1}                    6     169      90      31 1.00 1.00            23a  OCC    1935  22211  
        Sus. + E7{1}                   38     170      31      32 1.00 1.00            23a  OCC    1828  22211  
        Sus. + E8{1}                   46     100     138      44 1.00 1.00            23a  OCC    1963  22211  
 
 C07 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111      66      33      25 1.00 1.00 1.00 1.00  23a SUST    1071  16700  
        TR:Amb to T1{1}                 7      94      31      11 1.00 1.00 1.00 1.00 (17) DISP     698  25050  
        Amb to T1{1}                    7      94      31      11 1.00 1.00 1.00 1.00 (17) DISP     698  25050  
        Sus. + E1{1}                    1     101      83      39 1.00 1.00            23a  OCC    1522  22211  
        Sus. + E2{1}                    7     125     107      38 1.00 1.00            23a  OCC    1762  22211  
        Sus. + E3{1}                   38     109      34      26 1.00 1.00            23a  OCC    1400  22211  
        Sus. + E4{1}                   46      85     158      25 1.00 1.00            23a  OCC    2008  22211  
        Sus. + E5{1}                    1      84      88      34 1.00 1.00            23a  OCC    1491  22211  
        Sus. + E6{1}                    7     112     107      31 1.00 1.00            23a  OCC    1706  22211  
        Sus. + E7{1}                   37     126      40      32 1.00 1.00            23a  OCC    1528  22211  
        Sus. + E8{1}                   45      98     158      44 1.00 1.00            23a  OCC    2032  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C07 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1111      33      66      25 1.33 1.11 1.00 1.00  23a SUST    1155  16700  
        TR:Amb to T1{1}                 7      31      94      11 1.78 1.48 1.00 1.00 (17) DISP    1051  25050  
        Amb to T1{1}                    7      31      94      11 1.78 1.48 1.00 1.00 (17) DISP    1051  25050  
        Sus. + E1{1}                    1      83     101      39 1.33 1.11            23a  OCC    1719  22211  
        Sus. + E2{1}                    7     107     125      38 1.33 1.11            23a  OCC    2015  22211  
        Sus. + E3{1}                   38      34     109      26 1.33 1.11            23a  OCC    1518  22211  
        Sus. + E4{1}                   46     158      85      25 1.33 1.11            23a  OCC    2392  22211  
        Sus. + E5{1}                    1      88      84      34 1.33 1.11            23a  OCC    1703  22211  
        Sus. + E6{1}                    7     107     112      31 1.33 1.11            23a  OCC    1962  22211  
        Sus. + E7{1}                   37      40     126      32 1.33 1.11            23a  OCC    1661  22211  
        Sus. + E8{1}                   45     158      98      44 1.33 1.11            23a  OCC    2411  22211  
 
 C07 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1113      32      36      55 1.33 1.11 1.00 1.00  23a SUST    1026  16700  
        TR:Amb to T1{1}                26      39      19     102 1.78 1.48 1.00 1.00 (17) DISP     885  25050  
        Amb to T1{1}                   26      39      19     102 1.78 1.48 1.00 1.00 (17) DISP     885  25050  
        Sus. + E1{1}                   31      94      73     141 1.33 1.11            23a  OCC    1947  22211  
        Sus. + E2{1}                   44     119      96      67 1.33 1.11            23a  OCC    2016  22211  
        Sus. + E3{1}                   21      55      75      59 1.33 1.11            23a  OCC    1423  22211  
        Sus. + E4{1}                   54     161      94     132 1.33 1.11            23a  OCC    2483  22211  
        Sus. + E5{1}                   33     100      80     125 1.33 1.11            23a  OCC    1935  22211  
        Sus. + E6{1}                   45     120      85      64 1.33 1.11            23a  OCC    1982  22211  
        Sus. + E7{1}                   22      61      83      74 1.33 1.11            23a  OCC    1525  22211  
        Sus. + E8{1}                   55     161      83     153 1.33 1.11            23a  OCC    2526  22211  
 
 C07 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1113      36      32      55 1.00 1.00 1.00 1.00  23a SUST     957  16700  
        TR:Amb to T1{1}                26      19      39     102 1.00 1.00 1.00 1.00 (17) DISP     776  25050  
        Amb to T1{1}                   26      19      39     102 1.00 1.00 1.00 1.00 (17) DISP     776  25050  
        Sus. + E1{1}                   31      73      94     141 1.00 1.00            23a  OCC    1777  22211  
        Sus. + E2{1}                   44      96     119      67 1.00 1.00            23a  OCC    1745  22211  
        Sus. + E3{1}                   21      75      55      59 1.00 1.00            23a  OCC    1299  22211  
        Sus. + E4{1}                   54      94     161     132 1.00 1.00            23a  OCC    2140  22211  
        Sus. + E5{1}                   33      80     100     125 1.00 1.00            23a  OCC    1742  22211  
        Sus. + E6{1}                   45      85     120      64 1.00 1.00            23a  OCC    1708  22211  
        Sus. + E7{1}                   22      83      61      74 1.00 1.00            23a  OCC    1390  22211  
        Sus. + E8{1}                   55      83     161     153 1.00 1.00            23a  OCC    2198  22211  
 
 C18  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1113      44      29      55 1.11 1.23 1.00 1.00  23a SUST    1033  16700  
        TR:Amb to T1{1}                26      26      36     102 1.48 1.64 1.64 1.00 (17) DISP     876  25050  
        Amb to T1{1}                   26      26      36     102 1.48 1.64 1.64 1.00 (17) DISP     876  25050  
        Sus. + E1{1}                   32     125      91     141 1.11 1.23            23a  OCC    2104  22211  
        Sus. + E2{1}                   45     144     112      67 1.11 1.23            23a  OCC    2152  22211  
        Sus. + E3{1}                   21     117      63      59 1.11 1.23            23a  OCC    1705  22211  
        Sus. + E4{1}                   55     152     142     132 1.11 1.23            23a  OCC    2498  22211  
        Sus. + E5{1}                   33     133      96     125 1.11 1.23            23a  OCC    2115  22211  
        Sus. + E6{1}                   46     142     113      64 1.11 1.23            23a  OCC    2144  22211  
        Sus. + E7{1}                   23     125      69      74 1.11 1.23            23a  OCC    1803  22211  
        Sus. + E8{1}                   56     149     142     153 1.11 1.23            23a  OCC    2556  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C18  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1082      22       4       4 1.11 1.23 1.00 1.00  23a SUST     685  16700  
        TR:Amb to T1{1}                80      42       8      48 1.48 1.64 1.64 1.00 (17) DISP     605  25050  
        Amb to T1{1}                   80      42       8      48 1.48 1.64 1.64 1.00 (17) DISP     605  25050  
        Sus. + E1{1}                    1      95      69      32 1.11 1.23            23a  OCC    1529  22211  
        Sus. + E2{1}                   26      68      63      20 1.11 1.23            23a  OCC    1348  22211  
        Sus. + E3{1}                    4      59      68      26 1.11 1.23            23a  OCC    1346  22211  
        Sus. + E4{1}                   29     101      73      39 1.11 1.23            23a  OCC    1618  22211  
        Sus. + E5{1}                   24      85      68      33 1.11 1.23            23a  OCC    1483  22211  
        Sus. + E6{1}                    1      95      63      20 1.11 1.23            23a  OCC    1476  22211  
        Sus. + E7{1}                   17      52      68      25 1.11 1.23            23a  OCC    1329  22211  
        Sus. + E8{1}                    3     128      74      39 1.11 1.23            23a  OCC    1771  22211  
 
 C08 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124       3       5       4 1.00 1.00 1.00 1.00  23a SUST     571  16700  
        TR:Amb to T1{1}                80     137       5      48 1.00 1.00 1.00 1.00 (17) DISP    1042  25050  
        Amb to T1{1}                   80     137       5      48 1.00 1.00 1.00 1.00 (17) DISP    1042  25050  
        Sus. + E1{1}                    4      33      24      32 1.00 1.00            23a  OCC     900  22211  
        Sus. + E2{1}                   21      59      27      20 1.00 1.00            23a  OCC    1030  22211  
        Sus. + E3{1}                    1      18      26      26 1.00 1.00            23a  OCC     816  22211  
        Sus. + E4{1}                   24      75      22      39 1.00 1.00            23a  OCC    1173  22211  
        Sus. + E5{1}                   19      46      25      33 1.00 1.00            23a  OCC     978  22211  
        Sus. + E6{1}                    4      33      27      20 1.00 1.00            23a  OCC     865  22211  
        Sus. + E7{1}                   12      27      25      25 1.00 1.00            23a  OCC     847  22211  
        Sus. + E8{1}                    8      49      22      39 1.00 1.00            23a  OCC    1008  22211  
 
 C08 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124       3       5       4 1.33 1.11 1.00 1.00  23a SUST     579  16700  
        TR:Amb to T1{1}                80     137       5      48 1.78 1.48 1.00 1.00 (17) DISP    1758  25050  
        Amb to T1{1}                   80     137       5      48 1.78 1.48 1.00 1.00 (17) DISP    1758  25050  
        Sus. + E1{1}                    4      33      24      32 1.33 1.11            23a  OCC     966  22211  
        Sus. + E2{1}                   21      59      27      20 1.33 1.11            23a  OCC    1167  22211  
        Sus. + E3{1}                    1      18      26      26 1.33 1.11            23a  OCC     851  22211  
        Sus. + E4{1}                   24      75      22      39 1.33 1.11            23a  OCC    1339  22211  
        Sus. + E5{1}                   19      46      25      33 1.33 1.11            23a  OCC    1074  22211  
        Sus. + E6{1}                    4      33      27      20 1.33 1.11            23a  OCC     937  22211  
        Sus. + E7{1}                   12      27      25      25 1.33 1.11            23a  OCC     903  22211  
        Sus. + E8{1}                    8      49      22      39 1.33 1.11            23a  OCC    1108  22211  
 
 C08 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119       0       4       5 1.33 1.11 1.00 1.00  23a SUST     557  16700  
        TR:Amb to T1{1}                47     124      47       6 1.78 1.48 1.00 1.00 (17) DISP    1630  25050  
        Amb to T1{1}                   47     124      47       6 1.78 1.48 1.00 1.00 (17) DISP    1630  25050  
        Sus. + E1{1}                   32      40      26      30 1.33 1.11            23a  OCC    1032  22211  
        Sus. + E2{1}                   32      60      14      33 1.33 1.11            23a  OCC    1188  22211  
        Sus. + E3{1}                   19      21      20      32 1.33 1.11            23a  OCC     873  22211  
        Sus. + E4{1}                   44      79      32      29 1.33 1.11            23a  OCC    1393  22211  
        Sus. + E5{1}                   32      47      27      31 1.33 1.11            23a  OCC    1100  22211  
        Sus. + E6{1}                   32      40      14      34 1.33 1.11            23a  OCC    1011  22211  
        Sus. + E7{1}                   19      27      18      31 1.33 1.11            23a  OCC     903  22211  
        Sus. + E8{1}                   45      59      32      29 1.33 1.11            23a  OCC    1214  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C08 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119       0       4       5 1.00 1.00 1.00 1.00  23a SUST     554  16700  
        TR:Amb to T1{1}                47     124      47       6 1.00 1.00 1.00 1.00 (17) DISP     945  25050  
        Amb to T1{1}                   47     124      47       6 1.00 1.00 1.00 1.00 (17) DISP     945  25050  
        Sus. + E1{1}                   32      40      26      30 1.00 1.00            23a  OCC     944  22211  
        Sus. + E2{1}                   32      60      14      33 1.00 1.00            23a  OCC    1051  22211  
        Sus. + E3{1}                   19      21      20      32 1.00 1.00            23a  OCC     834  22211  
        Sus. + E4{1}                   44      79      32      29 1.00 1.00            23a  OCC    1207  22211  
        Sus. + E5{1}                   32      47      27      31 1.00 1.00            23a  OCC     993  22211  
        Sus. + E6{1}                   32      40      14      34 1.00 1.00            23a  OCC     927  22211  
        Sus. + E7{1}                   19      27      18      31 1.00 1.00            23a  OCC     850  22211  
        Sus. + E8{1}                   45      59      32      29 1.00 1.00            23a  OCC    1078  22211  
 
 C09    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      55       3       5 1.00 1.00 1.00 1.00  23a SUST     927  16700  
        TR:Amb to T1{1}                47      87      38       6 1.00 1.00 1.00 1.00 (17) DISP     682  25050  
        Amb to T1{1}                   47      87      38       6 1.00 1.00 1.00 1.00 (17) DISP     682  25050  
        Sus. + E1{1}                   37      78      20      30 1.00 1.00            23a  OCC    1211  22211  
        Sus. + E2{1}                   37      67      29      33 1.00 1.00            23a  OCC    1227  22211  
        Sus. + E3{1}                   24      68      26      32 1.00 1.00            23a  OCC    1205  22211  
        Sus. + E4{1}                   50      77      16      29 1.00 1.00            23a  OCC    1196  22211  
        Sus. + E5{1}                   38      60      18      31 1.00 1.00            23a  OCC    1158  22211  
        Sus. + E6{1}                   37      78      29      34 1.00 1.00            23a  OCC    1262  22211  
        Sus. + E7{1}                   24      56      27      31 1.00 1.00            23a  OCC    1190  22211  
        Sus. + E8{1}                   50      88      16      29 1.00 1.00            23a  OCC    1250  22211  
 
 C16    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      83       1       5 1.00 1.00 1.00 1.00  23a SUST    1128  16700  
        TR:Amb to T1{1}                47      47       6       6 1.00 1.00 1.00 1.00 (17) DISP     355  25050  
        Amb to T1{1}                   47      47       6       6 1.00 1.00 1.00 1.00 (17) DISP     355  25050  
        Sus. + E1{1}                   56     200      43      30 1.00 1.00            23a  OCC    2065  22211  
        Sus. + E2{1}                   55     171      44      33 1.00 1.00            23a  OCC    1891  22211  
        Sus. + E3{1}                   42     176      50      32 1.00 1.00            23a  OCC    1928  22211  
        Sus. + E4{1}                   68     194      48      29 1.00 1.00            23a  OCC    2048  22211  
        Sus. + E5{1}                   56     172      42      31 1.00 1.00            23a  OCC    1885  22211  
        Sus. + E6{1}                   56     199      44      34 1.00 1.00            23a  OCC    2072  22211  
        Sus. + E7{1}                   43     150      50      31 1.00 1.00            23a  OCC    1773  22211  
        Sus. + E8{1}                   68     222      48      29 1.00 1.00            23a  OCC    2235  22211  
 
 C10 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      25       1       5 1.00 1.00 1.00 1.00  23a SUST     706  16700  
        TR:Amb to T1{1}                47      70       4       6 1.00 1.00 1.00 1.00 (17) DISP     514  25050  
        Amb to T1{1}                   47      70       4       6 1.00 1.00 1.00 1.00 (17) DISP     514  25050  
        Sus. + E1{1}                   57     156      38      30 1.00 1.00            23a  OCC    1735  22211  
        Sus. + E2{1}                   57     142      39      33 1.00 1.00            23a  OCC    1646  22211  
        Sus. + E3{1}                   44     128      45      32 1.00 1.00            23a  OCC    1559  22211  
        Sus. + E4{1}                   69     169      44      29 1.00 1.00            23a  OCC    1842  22211  
        Sus. + E5{1}                   57     143      37      31 1.00 1.00            23a  OCC    1647  22211  
        Sus. + E6{1}                   57     156      39      34 1.00 1.00            23a  OCC    1741  22211  
        Sus. + E7{1}                   44     116      46      31 1.00 1.00            23a  OCC    1483  22211  
        Sus. + E8{1}                   70     183      44      29 1.00 1.00            23a  OCC    1938  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C10 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      25       1       5 1.33 1.11 1.00 1.00  23a SUST     765  16700  
        TR:Amb to T1{1}                47      70       4       6 1.78 1.48 1.00 1.00 (17) DISP     894  25050  
        Amb to T1{1}                   47      70       4       6 1.78 1.48 1.00 1.00 (17) DISP     894  25050  
        Sus. + E1{1}                   57     156      38      30 1.33 1.11            23a  OCC    2104  22211  
        Sus. + E2{1}                   57     142      39      33 1.33 1.11            23a  OCC    1980  22211  
        Sus. + E3{1}                   44     128      45      32 1.33 1.11            23a  OCC    1858  22211  
        Sus. + E4{1}                   69     169      44      29 1.33 1.11            23a  OCC    2244  22211  
        Sus. + E5{1}                   57     143      37      31 1.33 1.11            23a  OCC    1985  22211  
        Sus. + E6{1}                   57     156      39      34 1.33 1.11            23a  OCC    2108  22211  
        Sus. + E7{1}                   44     116      46      31 1.33 1.11            23a  OCC    1752  22211  
        Sus. + E8{1}                   70     183      44      29 1.33 1.11            23a  OCC    2374  22211  
 
 C10 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1040       6       5       1 1.33 1.11 1.00 1.00  23a SUST     561  16700  
        TR:Amb to T1{1}                37      67       7       2 1.78 1.48 1.00 1.00 (17) DISP     845  25050  
        Amb to T1{1}                   37      67       7       2 1.78 1.48 1.00 1.00 (17) DISP     845  25050  
        Sus. + E1{1}                   25     125      27      35 1.33 1.11            23a  OCC    1759  22211  
        Sus. + E2{1}                   45     119      30      36 1.33 1.11            23a  OCC    1717  22211  
        Sus. + E3{1}                   18      99      29      42 1.33 1.11            23a  OCC    1533  22211  
        Sus. + E4{1}                   52     144      27      41 1.33 1.11            23a  OCC    1959  22211  
        Sus. + E5{1}                   46     120      28      34 1.33 1.11            23a  OCC    1723  22211  
        Sus. + E6{1}                   25     125      30      36 1.33 1.11            23a  OCC    1762  22211  
        Sus. + E7{1}                   38      95      28      43 1.33 1.11            23a  OCC    1505  22211  
        Sus. + E8{1}                   32     150      26      41 1.33 1.11            23a  OCC    2004  22211  
 
 C10 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1040       6       5       1 1.00 1.00 1.00 1.00  23a SUST     547  16700  
        TR:Amb to T1{1}                37      67       7       2 1.00 1.00 1.00 1.00 (17) DISP     484  25050  
        Amb to T1{1}                   37      67       7       2 1.00 1.00 1.00 1.00 (17) DISP     484  25050  
        Sus. + E1{1}                   25     125      27      35 1.00 1.00            23a  OCC    1466  22211  
        Sus. + E2{1}                   45     119      30      36 1.00 1.00            23a  OCC    1440  22211  
        Sus. + E3{1}                   18      99      29      42 1.00 1.00            23a  OCC    1309  22211  
        Sus. + E4{1}                   52     144      27      41 1.00 1.00            23a  OCC    1622  22211  
        Sus. + E5{1}                   46     120      28      34 1.00 1.00            23a  OCC    1442  22211  
        Sus. + E6{1}                   25     125      30      36 1.00 1.00            23a  OCC    1471  22211  
        Sus. + E7{1}                   38      95      28      43 1.00 1.00            23a  OCC    1292  22211  
        Sus. + E8{1}                   32     150      26      41 1.00 1.00            23a  OCC    1653  22211  
 
 C11 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      15       6       1 1.00 1.00 1.00 1.00  23a SUST     625  16700  
        TR:Amb to T1{1}                37     140      22       2 1.00 1.00 1.00 1.00 (17) DISP    1004  25050  
        Amb to T1{1}                   37     140      22       2 1.00 1.00 1.00 1.00 (17) DISP    1004  25050  
        Sus. + E1{1}                   31     170      43      35 1.00 1.00            23a  OCC    1823  22211  
        Sus. + E2{1}                   40     176      44      36 1.00 1.00            23a  OCC    1865  22211  
        Sus. + E3{1}                   24     138      40      42 1.00 1.00            23a  OCC    1609  22211  
        Sus. + E4{1}                   47     207      39      41 1.00 1.00            23a  OCC    2084  22211  
        Sus. + E5{1}                   40     178      42      34 1.00 1.00            23a  OCC    1875  22211  
        Sus. + E6{1}                   31     171      43      36 1.00 1.00            23a  OCC    1829  22211  
        Sus. + E7{1}                   33     144      42      43 1.00 1.00            23a  OCC    1658  22211  
        Sus. + E8{1}                   38     202      40      41 1.00 1.00            23a  OCC    2050  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C11 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      15       6       1 1.33 1.11 1.00 1.00  23a SUST     660  16700  
        TR:Amb to T1{1}                37     140      22       2 1.78 1.48 1.00 1.00 (17) DISP    1765  25050  
        Amb to T1{1}                   37     140      22       2 1.78 1.48 1.00 1.00 (17) DISP    1765  25050  
        Sus. + E1{1}                   31     170      43      35 1.33 1.11            23a  OCC    2224  22211  
        Sus. + E2{1}                   40     176      44      36 1.33 1.11            23a  OCC    2279  22211  
        Sus. + E3{1}                   24     138      40      42 1.33 1.11            23a  OCC    1929  22211  
        Sus. + E4{1}                   47     207      39      41 1.33 1.11            23a  OCC    2572  22211  
        Sus. + E5{1}                   40     178      42      34 1.33 1.11            23a  OCC    2295  22211  
        Sus. + E6{1}                   31     171      43      36 1.33 1.11            23a  OCC    2231  22211  
        Sus. + E7{1}                   33     144      42      43 1.33 1.11            23a  OCC    1992  22211  
        Sus. + E8{1}                   38     202      40      41 1.33 1.11            23a  OCC    2527  22211  
 
 C11 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119       5       1       6 1.33 1.11 1.00 1.00  23a SUST     573  16700  
        TR:Amb to T1{1}                47     144       1      23 1.78 1.48 1.00 1.00 (17) DISP    1808  25050  
        Amb to T1{1}                   47     144       1      23 1.78 1.48 1.00 1.00 (17) DISP    1808  25050  
        Sus. + E1{1}                   68     174      28      50 1.33 1.11            23a  OCC    2280  22211  
        Sus. + E2{1}                   67     176      29      51 1.33 1.11            23a  OCC    2302  22211  
        Sus. + E3{1}                   55     140      35      47 1.33 1.11            23a  OCC    1958  22211  
        Sus. + E4{1}                   80     209      34      45 1.33 1.11            23a  OCC    2619  22211  
        Sus. + E5{1}                   68     178      27      49 1.33 1.11            23a  OCC    2319  22211  
        Sus. + E6{1}                   68     174      28      51 1.33 1.11            23a  OCC    2286  22211  
        Sus. + E7{1}                   55     143      36      48 1.33 1.11            23a  OCC    1991  22211  
        Sus. + E8{1}                   80     208      35      46 1.33 1.11            23a  OCC    2606  22211  
 
 C11 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119       5       1       6 1.00 1.00 1.00 1.00  23a SUST     562  16700  
        TR:Amb to T1{1}                47     144       1      23 1.00 1.00 1.00 1.00 (17) DISP    1035  25050  
        Amb to T1{1}                   47     144       1      23 1.00 1.00 1.00 1.00 (17) DISP    1035  25050  
        Sus. + E1{1}                   68     174      28      50 1.00 1.00            23a  OCC    1871  22211  
        Sus. + E2{1}                   67     176      29      51 1.00 1.00            23a  OCC    1889  22211  
        Sus. + E3{1}                   55     140      35      47 1.00 1.00            23a  OCC    1634  22211  
        Sus. + E4{1}                   80     209      34      45 1.00 1.00            23a  OCC    2124  22211  
        Sus. + E5{1}                   68     178      27      49 1.00 1.00            23a  OCC    1899  22211  
        Sus. + E6{1}                   68     174      28      51 1.00 1.00            23a  OCC    1877  22211  
        Sus. + E7{1}                   55     143      36      48 1.00 1.00            23a  OCC    1660  22211  
        Sus. + E8{1}                   80     208      35      46 1.00 1.00            23a  OCC    2115  22211  
 
 C12 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119       5       0       6 1.00 1.00 1.00 1.00  23a SUST     561  16700  
        TR:Amb to T1{1}                47      50      17      23 1.00 1.00 1.00 1.00 (17) DISP     420  25050  
        Amb to T1{1}                   47      50      17      23 1.00 1.00 1.00 1.00 (17) DISP     420  25050  
        Sus. + E1{1}                   78      20      99      50 1.00 1.00            23a  OCC    1384  22211  
        Sus. + E2{1}                   78      20     102      51 1.00 1.00            23a  OCC    1410  22211  
        Sus. + E3{1}                   65      16      91      47 1.00 1.00            23a  OCC    1316  22211  
        Sus. + E4{1}                   90      23      87      45 1.00 1.00            23a  OCC    1304  22211  
        Sus. + E5{1}                   78      20     100      49 1.00 1.00            23a  OCC    1384  22211  
        Sus. + E6{1}                   78      20     103      51 1.00 1.00            23a  OCC    1412  22211  
        Sus. + E7{1}                   65      16      91      48 1.00 1.00            23a  OCC    1318  22211  
        Sus. + E8{1}                   91      23      87      46 1.00 1.00            23a  OCC    1303  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C12 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119       5       0       6 1.33 1.11 1.00 1.00  23a SUST     572  16700  
        TR:Amb to T1{1}                47      50      17      23 1.78 1.48 1.00 1.00 (17) DISP     681  25050  
        Amb to T1{1}                   47      50      17      23 1.78 1.48 1.00 1.00 (17) DISP     681  25050  
        Sus. + E1{1}                   78      20      99      50 1.33 1.11            23a  OCC    1473  22211  
        Sus. + E2{1}                   78      20     102      51 1.33 1.11            23a  OCC    1501  22211  
        Sus. + E3{1}                   65      16      91      47 1.33 1.11            23a  OCC    1397  22211  
        Sus. + E4{1}                   90      23      87      46 1.33 1.11            23a  OCC    1387  22211  
        Sus. + E5{1}                   78      20      99      49 1.33 1.11            23a  OCC    1474  22211  
        Sus. + E6{1}                   78      20     103      51 1.33 1.11            23a  OCC    1504  22211  
        Sus. + E7{1}                   65      16      91      49 1.33 1.11            23a  OCC    1399  22211  
        Sus. + E8{1}                   91      23      87      46 1.33 1.11            23a  OCC    1386  22211  
 
 C12 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      15       6       0 1.33 1.11 1.00 1.00  23a SUST     660  16700  
        TR:Amb to T1{1}                37      81      22      18 1.78 1.48 1.00 1.00 (17) DISP    1053  25050  
        Amb to T1{1}                   37      81      22      18 1.78 1.48 1.00 1.00 (17) DISP    1053  25050  
        Sus. + E1{1}                   39      73      38     110 1.33 1.11            23a  OCC    1681  22211  
        Sus. + E2{1}                   31      71      39     114 1.33 1.11            23a  OCC    1688  22211  
        Sus. + E3{1}                   32      62      36     102 1.33 1.11            23a  OCC    1570  22211  
        Sus. + E4{1}                   38      81      34      98 1.33 1.11            23a  OCC    1655  22211  
        Sus. + E5{1}                   32      72      37     111 1.33 1.11            23a  OCC    1670  22211  
        Sus. + E6{1}                   39      74      39     114 1.33 1.11            23a  OCC    1707  22211  
        Sus. + E7{1}                   24      60      37     102 1.33 1.11            23a  OCC    1558  22211  
        Sus. + E8{1}                   46      84      35      97 1.33 1.11            23a  OCC    1675  22211  
 
 C12 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      15       6       0 1.00 1.00 1.00 1.00  23a SUST     625  16700  
        TR:Amb to T1{1}                37      81      22      18 1.00 1.00 1.00 1.00 (17) DISP     615  25050  
        Amb to T1{1}                   37      81      22      18 1.00 1.00 1.00 1.00 (17) DISP     615  25050  
        Sus. + E1{1}                   39      73      39     110 1.00 1.00            23a  OCC    1566  22211  
        Sus. + E2{1}                   31      71      40     114 1.00 1.00            23a  OCC    1580  22211  
        Sus. + E3{1}                   32      62      36     102 1.00 1.00            23a  OCC    1475  22211  
        Sus. + E4{1}                   38      81      35      98 1.00 1.00            23a  OCC    1517  22211  
        Sus. + E5{1}                   32      72      37     110 1.00 1.00            23a  OCC    1559  22211  
        Sus. + E6{1}                   39      74      39     114 1.00 1.00            23a  OCC    1593  22211  
        Sus. + E7{1}                   24      60      37     102 1.00 1.00            23a  OCC    1467  22211  
        Sus. + E8{1}                   46      84      35      97 1.00 1.00            23a  OCC    1529  22211  
 
 C13    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      15       6       0 1.00 1.00 1.00 1.00  23a SUST     625  16700  
        TR:Amb to T1{1}                37      81      22      18 1.00 1.00 1.00 1.00 (17) DISP     616  25050  
        Amb to T1{1}                   37      81      22      18 1.00 1.00 1.00 1.00 (17) DISP     616  25050  
        Sus. + E1{1}                   39      73      39     110 1.00 1.00            23a  OCC    1566  22211  
        Sus. + E2{1}                   31      71      39     114 1.00 1.00            23a  OCC    1581  22211  
        Sus. + E3{1}                   32      62      36     102 1.00 1.00            23a  OCC    1475  22211  
        Sus. + E4{1}                   38      82      35      98 1.00 1.00            23a  OCC    1517  22211  
        Sus. + E5{1}                   32      72      37     110 1.00 1.00            23a  OCC    1560  22211  
        Sus. + E6{1}                   39      74      39     114 1.00 1.00            23a  OCC    1594  22211  
        Sus. + E7{1}                   24      60      37     102 1.00 1.00            23a  OCC    1467  22211  
        Sus. + E8{1}                   46      84      35      97 1.00 1.00            23a  OCC    1530  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 C14    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 476      13       6       0 1.00 1.00 1.00 1.00  23a SUST     799  16700  
        TR:Amb to T1{1}                37      95      21      18 1.00 1.00 1.00 1.00 (17) DISP    2149  25050  
        Amb to T1{1}                   37      95      21      18 1.00 1.00 1.00 1.00 (17) DISP    2149  25050  
        Sus. + E1{1}                   40      95      30     110 1.00 1.00            23a  OCC    3965  22211  
        Sus. + E2{1}                   31      93      30     114 1.00 1.00            23a  OCC    3996  22211  
        Sus. + E3{1}                   32      80      27     102 1.00 1.00            23a  OCC    3617  22211  
        Sus. + E4{1}                   38     107      26      98 1.00 1.00            23a  OCC    3917  22211  
        Sus. + E5{1}                   32      94      28     110 1.00 1.00            23a  OCC    3944  22211  
        Sus. + E6{1}                   40      95      30     114 1.00 1.00            23a  OCC    4045  22211  
        Sus. + E7{1}                   24      78      28     102 1.00 1.00            23a  OCC    3585  22211  
        Sus. + E8{1}                   47     110      27      97 1.00 1.00            23a  OCC    3963  22211  
 
 C15    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 475      12       6       0 1.00 1.00 1.00 1.00  23a SUST     778  16700  
        TR:Amb to T1{1}                37     104      20      18 1.00 1.00 1.00 1.00 (17) DISP    2343  25050  
        Amb to T1{1}                   37     104      20      18 1.00 1.00 1.00 1.00 (17) DISP    2343  25050  
        Sus. + E1{1}                   40     110      23     110 1.00 1.00            23a  OCC    4155  22211  
        Sus. + E2{1}                   31     108      24     114 1.00 1.00            23a  OCC    4175  22211  
        Sus. + E3{1}                   32      93      21     102 1.00 1.00            23a  OCC    3754  22211  
        Sus. + E4{1}                   38     125      20      98 1.00 1.00            23a  OCC    4186  22211  
        Sus. + E5{1}                   31     109      22     110 1.00 1.00            23a  OCC    4134  22211  
        Sus. + E6{1}                   40     111      23     114 1.00 1.00            23a  OCC    4230  22211  
        Sus. + E7{1}                   24      91      22     102 1.00 1.00            23a  OCC    3718  22211  
        Sus. + E8{1}                   47     127      21      97 1.00 1.00            23a  OCC    4238  22211  
 
 *** Segment C  end   ***
 
 *** Segment D  begin ***
 
 C18    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      22      25      50 1.11 1.23 1.00 1.00  23a SUST     883  16700  
        TR:Amb to T1{1}                21      16      12      94 1.48 1.64 1.64 1.00 (17) DISP     692  25050  
        Amb to T1{1}                   21      16      12      94 1.48 1.64 1.64 1.00 (17) DISP     692  25050  
        Sus. + E1{1}                    8      31      59      72 1.11 1.23            23a  OCC    1235  22211  
        Sus. + E2{1}                   22      76     125      97 1.11 1.23            23a  OCC    1936  22211  
        Sus. + E3{1}                   11      57      81     109 1.11 1.23            23a  OCC    1602  22211  
        Sus. + E4{1}                   19      51     103      58 1.11 1.23            23a  OCC    1630  22211  
        Sus. + E5{1}                    9      49      63      57 1.11 1.23            23a  OCC    1294  22211  
        Sus. + E6{1}                   22      47     125     118 1.11 1.23            23a  OCC    1928  22211  
        Sus. + E7{1}                   12      73      86      94 1.11 1.23            23a  OCC    1639  22211  
        Sus. + E8{1}                   19      22     103      79 1.11 1.23            23a  OCC    1621  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 D08 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      12      19      50 1.00 1.00 1.00 1.00  23a SUST     781  16700  
        TR:Amb to T1{1}                21      42      13      94 1.00 1.00 1.00 1.00 (17) DISP     727  25050  
        Amb to T1{1}                   21      42      13      94 1.00 1.00 1.00 1.00 (17) DISP     727  25050  
        Sus. + E1{1}                    9      83      66      72 1.00 1.00            23a  OCC    1418  22211  
        Sus. + E2{1}                   23     110     104      97 1.00 1.00            23a  OCC    1782  22211  
        Sus. + E3{1}                   12      96      80     109 1.00 1.00            23a  OCC    1645  22211  
        Sus. + E4{1}                   20      96      90      58 1.00 1.00            23a  OCC    1588  22211  
        Sus. + E5{1}                   10      91      71      57 1.00 1.00            23a  OCC    1468  22211  
        Sus. + E6{1}                   23     105     105     118 1.00 1.00            23a  OCC    1821  22211  
        Sus. + E7{1}                   13     104      84      94 1.00 1.00            23a  OCC    1656  22211  
        Sus. + E8{1}                   20      91      91      79 1.00 1.00            23a  OCC    1587  22211  
 
 D08 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      19      12      50 1.33 1.11 1.00 1.00  23a SUST     821  16700  
        TR:Amb to T1{1}                21      13      42      94 1.78 1.48 1.00 1.00 (17) DISP     809  25050  
        Amb to T1{1}                   21      13      42      94 1.78 1.48 1.00 1.00 (17) DISP     809  25050  
        Sus. + E1{1}                    9      66      83      72 1.33 1.11            23a  OCC    1569  22211  
        Sus. + E2{1}                   23     104     110      97 1.33 1.11            23a  OCC    2010  22211  
        Sus. + E3{1}                   12      80      96     109 1.33 1.11            23a  OCC    1813  22211  
        Sus. + E4{1}                   20      90      96      58 1.33 1.11            23a  OCC    1793  22211  
        Sus. + E5{1}                   10      71      91      57 1.33 1.11            23a  OCC    1631  22211  
        Sus. + E6{1}                   23     105     105     118 1.33 1.11            23a  OCC    2040  22211  
        Sus. + E7{1}                   13      84     104      94 1.33 1.11            23a  OCC    1841  22211  
        Sus. + E8{1}                   20      91      91      79 1.33 1.11            23a  OCC    1788  22211  
 
 D08 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1135      13      40       3 1.33 1.11 1.00 1.00  23a SUST     876  16700  
        TR:Amb to T1{1}                 3       7     116      65 1.78 1.48 1.00 1.00 (17) DISP    1281  25050  
        Amb to T1{1}                    3       7     116      65 1.78 1.48 1.00 1.00 (17) DISP    1281  25050  
        Sus. + E1{1}                   30      67      70     126 1.33 1.11            23a  OCC    1946  22211  
        Sus. + E2{1}                   36      75      51     136 1.33 1.11            23a  OCC    2028  22211  
        Sus. + E3{1}                    8      72      58     127 1.33 1.11            23a  OCC    1955  22211  
        Sus. + E4{1}                   16      70      78     133 1.33 1.11            23a  OCC    2015  22211  
        Sus. + E5{1}                   30      71      76     126 1.33 1.11            23a  OCC    1975  22211  
        Sus. + E6{1}                   36      76      51     152 1.33 1.11            23a  OCC    2126  22211  
        Sus. + E7{1}                    8      76      52     127 1.33 1.11            23a  OCC    1967  22211  
        Sus. + E8{1}                   15      70      77     149 1.33 1.11            23a  OCC    2110  22211  
 
 D08 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1135      40      12       3 1.00 1.00 1.00 1.00  23a SUST     836  16700  
        TR:Amb to T1{1}                 3     116       7      65 1.00 1.00 1.00 1.00 (17) DISP     927  25050  
        Amb to T1{1}                    3     116       7      65 1.00 1.00 1.00 1.00 (17) DISP     927  25050  
        Sus. + E1{1}                   30      71      67     126 1.00 1.00            23a  OCC    1841  22211  
        Sus. + E2{1}                   36      51      75     136 1.00 1.00            23a  OCC    1913  22211  
        Sus. + E3{1}                    8      58      72     127 1.00 1.00            23a  OCC    1844  22211  
        Sus. + E4{1}                   16      78      70     133 1.00 1.00            23a  OCC    1906  22211  
        Sus. + E5{1}                   30      76      71     126 1.00 1.00            23a  OCC    1860  22211  
        Sus. + E6{1}                   36      51      76     152 1.00 1.00            23a  OCC    2016  22211  
        Sus. + E7{1}                    8      51      76     127 1.00 1.00            23a  OCC    1849  22211  
        Sus. + E8{1}                   15      78      70     149 1.00 1.00            23a  OCC    2006  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 D09    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1135      30      11       3 1.00 1.00 1.00 1.00  23a SUST     764  16700  
        TR:Amb to T1{1}                 3     134       0      65 1.00 1.00 1.00 1.00 (17) DISP    1039  25050  
        Amb to T1{1}                    3     134       0      65 1.00 1.00 1.00 1.00 (17) DISP    1039  25050  
        Sus. + E1{1}                   31     104      62     126 1.00 1.00            23a  OCC    1875  22211  
        Sus. + E2{1}                   37      49      66     136 1.00 1.00            23a  OCC    1825  22211  
        Sus. + E3{1}                    7      46      66     127 1.00 1.00            23a  OCC    1758  22211  
        Sus. + E4{1}                   15     106      61     133 1.00 1.00            23a  OCC    1920  22211  
        Sus. + E5{1}                   31     102      65     126 1.00 1.00            23a  OCC    1876  22211  
        Sus. + E6{1}                   36      67      66     152 1.00 1.00            23a  OCC    1951  22211  
        Sus. + E7{1}                    7      46      69     127 1.00 1.00            23a  OCC    1766  22211  
        Sus. + E8{1}                   14     123      61     149 1.00 1.00            23a  OCC    2073  22211  
 
 D02    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1135      45       9       3 1.00 1.00 1.00 1.00  23a SUST     864  16700  
        TR:Amb to T1{1}                 3     110       6      65 1.00 1.00 1.00 1.00 (17) DISP     893  25050  
        Amb to T1{1}                    3     110       6      65 1.00 1.00 1.00 1.00 (17) DISP     893  25050  
        Sus. + E1{1}                   31     130      57     126 1.00 1.00            23a  OCC    2009  22211  
        Sus. + E2{1}                   37      53      57     136 1.00 1.00            23a  OCC    1897  22211  
        Sus. + E3{1}                    7      46      60     127 1.00 1.00            23a  OCC    1838  22211  
        Sus. + E4{1}                   14     119      53     133 1.00 1.00            23a  OCC    1998  22211  
        Sus. + E5{1}                   31     134      60     126 1.00 1.00            23a  OCC    2031  22211  
        Sus. + E6{1}                   37      47      57     152 1.00 1.00            23a  OCC    2002  22211  
        Sus. + E7{1}                    6      51      63     127 1.00 1.00            23a  OCC    1846  22211  
        Sus. + E8{1}                   14     129      53     149 1.00 1.00            23a  OCC    2125  22211  
 
 D04    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1135      17       1       3 1.00 1.00 1.00 1.00  23a SUST     657  16700  
        TR:Amb to T1{1}                 3       7      37      65 1.00 1.00 1.00 1.00 (17) DISP     526  25050  
        Amb to T1{1}                    3       7      37      65 1.00 1.00 1.00 1.00 (17) DISP     526  25050  
        Sus. + E1{1}                   55     169      14     126 1.00 1.00            23a  OCC    2092  22211  
        Sus. + E2{1}                   60     170       6     137 1.00 1.00            23a  OCC    2146  22211  
        Sus. + E3{1}                   16      75      14     127 1.00 1.00            23a  OCC    1658  22211  
        Sus. + E4{1}                    9      69       6     133 1.00 1.00            23a  OCC    1676  22211  
        Sus. + E5{1}                   55     177      16     125 1.00 1.00            23a  OCC    2140  22211  
        Sus. + E6{1}                   60     173       7     152 1.00 1.00            23a  OCC    2241  22211  
        Sus. + E7{1}                   17      67      16     127 1.00 1.00            23a  OCC    1635  22211  
        Sus. + E8{1}                    9      67       7     149 1.00 1.00            23a  OCC    1774  22211  
 
 D05 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1135       2       1       3 1.00 1.00 1.00 1.00  23a SUST     546  16700  
        TR:Amb to T1{1}                 3      25      42      65 1.00 1.00 1.00 1.00 (17) DISP     568  25050  
        Amb to T1{1}                    3      25      42      65 1.00 1.00 1.00 1.00 (17) DISP     568  25050  
        Sus. + E1{1}                   55     165       6     126 1.00 1.00            23a  OCC    2047  22211  
        Sus. + E2{1}                   61     178      17     137 1.00 1.00            23a  OCC    2175  22211  
        Sus. + E3{1}                   17      67       5     127 1.00 1.00            23a  OCC    1567  22211  
        Sus. + E4{1}                    9      49      17     133 1.00 1.00            23a  OCC    1558  22211  
        Sus. + E5{1}                   55     171       8     125 1.00 1.00            23a  OCC    2079  22211  
        Sus. + E6{1}                   60     180      18     152 1.00 1.00            23a  OCC    2257  22211  
        Sus. + E7{1}                   17      62       7     127 1.00 1.00            23a  OCC    1550  22211  
        Sus. + E8{1}                   10      48      18     149 1.00 1.00            23a  OCC    1661  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 D05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1135       2       1       3 1.33 1.11 1.00 1.00  23a SUST     550  16700  
        TR:Amb to T1{1}                 3      25      42      65 1.78 1.48 1.00 1.00 (17) DISP     700  25050  
        Amb to T1{1}                    3      25      42      65 1.78 1.48 1.00 1.00 (17) DISP     700  25050  
        Sus. + E1{1}                   55     165       6     126 1.33 1.11            23a  OCC    2384  22211  
        Sus. + E2{1}                   61     178      17     137 1.33 1.11            23a  OCC    2537  22211  
        Sus. + E3{1}                   17      67       5     127 1.33 1.11            23a  OCC    1653  22211  
        Sus. + E4{1}                    9      49      17     133 1.33 1.11            23a  OCC    1607  22211  
        Sus. + E5{1}                   55     171       8     125 1.33 1.11            23a  OCC    2431  22211  
        Sus. + E6{1}                   60     180      18     152 1.33 1.11            23a  OCC    2611  22211  
        Sus. + E7{1}                   17      62       7     127 1.33 1.11            23a  OCC    1626  22211  
        Sus. + E8{1}                   10      48      18     149 1.33 1.11            23a  OCC    1705  22211  
 
 D05 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1215      30       1       3 1.33 1.11 1.00 1.00  23a SUST     860  16700  
        TR:Amb to T1{1}                80      56      58      50 1.78 1.48 1.00 1.00 (17) DISP    1013  25050  
        Amb to T1{1}                   80      56      58      50 1.78 1.48 1.00 1.00 (17) DISP    1013  25050  
        Sus. + E1{1}                   54     193     110      11 1.33 1.11            23a  OCC    2684  22211  
        Sus. + E2{1}                  108     224     116      38 1.33 1.11            23a  OCC    3008  22211  
        Sus. + E3{1}                   32     101     111      13 1.33 1.11            23a  OCC    1992  22211  
        Sus. + E4{1}                   24      65     114      36 1.33 1.11            23a  OCC    1867  22211  
        Sus. + E5{1}                   40     194     109      10 1.33 1.11            23a  OCC    2680  22211  
        Sus. + E6{1}                   99     223     131      39 1.33 1.11            23a  OCC    3058  22211  
        Sus. + E7{1}                   47     101     110      11 1.33 1.11            23a  OCC    1999  22211  
        Sus. + E8{1}                   15      66     129      37 1.33 1.11            23a  OCC    1982  22211  
 
 D05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1215       1      30       3 1.00 1.00 1.00 1.00  23a SUST     787  16700  
        TR:Amb to T1{1}                80      58      56      50 1.00 1.00 1.00 1.00 (17) DISP     690  25050  
        Amb to T1{1}                   80      58      56      50 1.00 1.00 1.00 1.00 (17) DISP     690  25050  
        Sus. + E1{1}                   54     110     193      11 1.00 1.00            23a  OCC    2232  22211  
        Sus. + E2{1}                  108     116     224      38 1.00 1.00            23a  OCC    2486  22211  
        Sus. + E3{1}                   32     111     101      13 1.00 1.00            23a  OCC    1751  22211  
        Sus. + E4{1}                   24     114      65      36 1.00 1.00            23a  OCC    1686  22211  
        Sus. + E5{1}                   40     109     194      10 1.00 1.00            23a  OCC    2227  22211  
        Sus. + E6{1}                   99     131     223      39 1.00 1.00            23a  OCC    2540  22211  
        Sus. + E7{1}                   47     110     101      11 1.00 1.00            23a  OCC    1756  22211  
        Sus. + E8{1}                   15     129      66      37 1.00 1.00            23a  OCC    1790  22211  
 
 D06 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1273      30      34       3 1.00 1.00 1.00 1.00  23a SUST     926  16700  
        TR:Amb to T1{1}                80      54      75      50 1.00 1.00 1.00 1.00 (17) DISP     762  25050  
        Amb to T1{1}                   80      54      75      50 1.00 1.00 1.00 1.00 (17) DISP     762  25050  
        Sus. + E1{1}                   61     143     199      11 1.00 1.00            23a  OCC    2401  22211  
        Sus. + E2{1}                  115     207     198      38 1.00 1.00            23a  OCC    2744  22211  
        Sus. + E3{1}                   25     155      87      13 1.00 1.00            23a  OCC    1927  22211  
        Sus. + E4{1}                   31     195      83      36 1.00 1.00            23a  OCC    2208  22211  
        Sus. + E5{1}                   33     148     198      10 1.00 1.00            23a  OCC    2406  22211  
        Sus. + E6{1}                   92     195     197      39 1.00 1.00            23a  OCC    2668  22211  
        Sus. + E7{1}                   54     161      89      11 1.00 1.00            23a  OCC    1980  22211  
        Sus. + E8{1}                    8     183      85      37 1.00 1.00            23a  OCC    2122  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 D06 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1273      30      34       3 1.33 1.11 1.00 1.00  23a SUST     995  16700  
        TR:Amb to T1{1}                80      54      75      50 1.78 1.48 1.00 1.00 (17) DISP    1113  25050  
        Amb to T1{1}                   80      54      75      50 1.78 1.48 1.00 1.00 (17) DISP    1113  25050  
        Sus. + E1{1}                   61     143     199      11 1.33 1.11            23a  OCC    2740  22211  
        Sus. + E2{1}                  115     207     198      38 1.33 1.11            23a  OCC    3220  22211  
        Sus. + E3{1}                   25     155      87      13 1.33 1.11            23a  OCC    2293  22211  
        Sus. + E4{1}                   31     195      83      36 1.33 1.11            23a  OCC    2665  22211  
        Sus. + E5{1}                   33     148     198      10 1.33 1.11            23a  OCC    2755  22211  
        Sus. + E6{1}                   92     195     197      39 1.33 1.11            23a  OCC    3116  22211  
        Sus. + E7{1}                   54     161      89      11 1.33 1.11            23a  OCC    2359  22211  
        Sus. + E8{1}                    8     183      85      37 1.33 1.11            23a  OCC    2549  22211  
 
 D06 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1129      26       2      39 1.33 1.11 1.00 1.00  23a SUST     830  16700  
        TR:Amb to T1{1}                21      32      51      76 1.78 1.48 1.00 1.00 (17) DISP     852  25050  
        Amb to T1{1}                   21      32      51      76 1.78 1.48 1.00 1.00 (17) DISP     852  25050  
        Sus. + E1{1}                   48     180      35     228 1.33 1.11            23a  OCC    2888  22211  
        Sus. + E2{1}                   61     183       9     230 1.33 1.11            23a  OCC    2901  22211  
        Sus. + E3{1}                   51     161       3     102 1.33 1.11            23a  OCC    2235  22211  
        Sus. + E4{1}                   59     201      43      95 1.33 1.11            23a  OCC    2624  22211  
        Sus. + E5{1}                   49     175      34     228 1.33 1.11            23a  OCC    2846  22211  
        Sus. + E6{1}                   62     180      11     229 1.33 1.11            23a  OCC    2874  22211  
        Sus. + E7{1}                   51     156       4     104 1.33 1.11            23a  OCC    2188  22211  
        Sus. + E8{1}                   59     198      45      97 1.33 1.11            23a  OCC    2604  22211  
 
 D06 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1129      26       2      39 1.00 1.00 1.00 1.00  23a SUST     771  16700  
        TR:Amb to T1{1}                21      32      51      76 1.00 1.00 1.00 1.00 (17) DISP     680  25050  
        Amb to T1{1}                   21      32      51      76 1.00 1.00 1.00 1.00 (17) DISP     680  25050  
        Sus. + E1{1}                   48     180      35     228 1.00 1.00            23a  OCC    2571  22211  
        Sus. + E2{1}                   61     183       9     230 1.00 1.00            23a  OCC    2579  22211  
        Sus. + E3{1}                   51     161       3     102 1.00 1.00            23a  OCC    1874  22211  
        Sus. + E4{1}                   59     201      43      95 1.00 1.00            23a  OCC    2161  22211  
        Sus. + E5{1}                   49     175      34     228 1.00 1.00            23a  OCC    2542  22211  
        Sus. + E6{1}                   62     180      11     229 1.00 1.00            23a  OCC    2559  22211  
        Sus. + E7{1}                   51     156       4     104 1.00 1.00            23a  OCC    1843  22211  
        Sus. + E8{1}                   59     198      45      97 1.00 1.00            23a  OCC    2149  22211  
 
 D07    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1129     209      15      39 1.00 1.00 1.00 1.00  23a SUST    2065  16700  
        TR:Amb to T1{1}                21      58      55      76 1.00 1.00 1.00 1.00 (17) DISP     773  25050  
        Amb to T1{1}                   21      58      55      76 1.00 1.00 1.00 1.00 (17) DISP     773  25050  
        Sus. + E1{1}                   50     434     126     228 1.00 1.00            23a  OCC    4357  22211  
        Sus. + E2{1}                   63     235      92     230 1.00 1.00            23a  OCC    3578  22211  
        Sus. + E3{1}                   53     318      51     102 1.00 1.00            23a  OCC    3034  22211  
        Sus. + E4{1}                   61     348      83      95 1.00 1.00            23a  OCC    3280  22211  
        Sus. + E5{1}                   51     393     125     228 1.00 1.00            23a  OCC    4151  22211  
        Sus. + E6{1}                   64     260      90     229 1.00 1.00            23a  OCC    3602  22211  
        Sus. + E7{1}                   54     276      53     104 1.00 1.00            23a  OCC    2812  22211  
        Sus. + E8{1}                   61     374      85      97 1.00 1.00            23a  OCC    3454  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment D  end   ***
 
 *** Segment E  begin ***
 
 B11    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1081      30      27       7 1.11 1.23 1.00 1.00  23a SUST     849  16700  
        TR:Amb to T1{1}                83      56      56      29 1.48 1.64 1.64 1.00 (17) DISP     944  25050  
        Amb to T1{1}                   83      56      56      29 1.48 1.64 1.64 1.00 (17) DISP     944  25050  
        Sus. + E1{1}                   44     137     103      55 1.11 1.23            23a  OCC    2014  22211  
        Sus. + E2{1}                   43     211      91     106 1.11 1.23            23a  OCC    2586  22211  
        Sus. + E3{1}                    0     145      37      71 1.11 1.23            23a  OCC    1890  22211  
        Sus. + E4{1}                    5     200      30      84 1.11 1.23            23a  OCC    2326  22211  
        Sus. + E5{1}                   38     129      97      52 1.11 1.23            23a  OCC    1929  22211  
        Sus. + E6{1}                   37     215      83     107 1.11 1.23            23a  OCC    2593  22211  
        Sus. + E7{1}                    8     137      31      68 1.11 1.23            23a  OCC    1821  22211  
        Sus. + E8{1}                    2     205      38      85 1.11 1.23            23a  OCC    2364  22211  
 
 E01    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      26      43       7 1.00 1.00 1.00 1.00  23a SUST     874  16700  
        TR:Amb to T1{1}                83      47      22      29 1.00 1.00 1.00 1.00 (17) DISP     446  25050  
        Amb to T1{1}                   83      47      22      29 1.00 1.00 1.00 1.00 (17) DISP     446  25050  
        Sus. + E1{1}                   43     128     106      55 1.00 1.00            23a  OCC    1831  22211  
        Sus. + E2{1}                   42     191      96     106 1.00 1.00            23a  OCC    2337  22211  
        Sus. + E3{1}                    1     135      46      71 1.00 1.00            23a  OCC    1792  22211  
        Sus. + E4{1}                    4     182      54      84 1.00 1.00            23a  OCC    2136  22211  
        Sus. + E5{1}                   39     122      95      52 1.00 1.00            23a  OCC    1745  22211  
        Sus. + E6{1}                   38     195      82     107 1.00 1.00            23a  OCC    2339  22211  
        Sus. + E7{1}                    7     128      50      68 1.00 1.00            23a  OCC    1739  22211  
        Sus. + E8{1}                    1     186      66      85 1.00 1.00            23a  OCC    2174  22211  
 
 E02    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1157      22      59       7 1.00 1.00 1.00 1.00  23a SUST     997  16700  
        TR:Amb to T1{1}                83      38      14      29 1.00 1.00 1.00 1.00 (17) DISP     376  25050  
        Amb to T1{1}                   83      38      14      29 1.00 1.00 1.00 1.00 (17) DISP     376  25050  
        Sus. + E1{1}                   35     115     105      55 1.00 1.00            23a  OCC    1839  22211  
        Sus. + E2{1}                   34     166      96     106 1.00 1.00            23a  OCC    2303  22211  
        Sus. + E3{1}                    9     120      59      71 1.00 1.00            23a  OCC    1850  22211  
        Sus. + E4{1}                    4     159      74      84 1.00 1.00            23a  OCC    2138  22211  
        Sus. + E5{1}                   47     109      89      52 1.00 1.00            23a  OCC    1760  22211  
        Sus. + E6{1}                   46     169      77     107 1.00 1.00            23a  OCC    2309  22211  
        Sus. + E7{1}                    1     114      73      68 1.00 1.00            23a  OCC    1803  22211  
        Sus. + E8{1}                    7     162      91      85 1.00 1.00            23a  OCC    2185  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 E03 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1168      17      82       7 1.00 1.00 1.00 1.00  23a SUST    1157  16700  
        TR:Amb to T1{1}                83      25      67      29 1.00 1.00 1.00 1.00 (17) DISP     570  25050  
        Amb to T1{1}                   83      25      67      29 1.00 1.00 1.00 1.00 (17) DISP     570  25050  
        Sus. + E1{1}                   34      88      96      55 1.00 1.00            23a  OCC    1800  22211  
        Sus. + E2{1}                   33     121      89     106 1.00 1.00            23a  OCC    2213  22211  
        Sus. + E3{1}                   11      91      86      71 1.00 1.00            23a  OCC    1872  22211  
        Sus. + E4{1}                    5     117      96      84 1.00 1.00            23a  OCC    2079  22211  
        Sus. + E5{1}                   48      84      93      52 1.00 1.00            23a  OCC    1766  22211  
        Sus. + E6{1}                   48     124     103     107 1.00 1.00            23a  OCC    2245  22211  
        Sus. + E7{1}                    2      86     101      68 1.00 1.00            23a  OCC    1841  22211  
        Sus. + E8{1}                    9     119     122      85 1.00 1.00            23a  OCC    2139  22211  
 
 E03 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1168      82      17       7 1.33 1.11 1.00 1.00  23a SUST    1354  16700  
        TR:Amb to T1{1}                83      67      25      29 1.78 1.48 1.00 1.00 (17) DISP     926  25050  
        Amb to T1{1}                   83      67      25      29 1.78 1.48 1.00 1.00 (17) DISP     926  25050  
        Sus. + E1{1}                   34      96      88      55 1.33 1.11            23a  OCC    2050  22211  
        Sus. + E2{1}                   33      89     121     106 1.33 1.11            23a  OCC    2473  22211  
        Sus. + E3{1}                   11      86      91      71 1.33 1.11            23a  OCC    2115  22211  
        Sus. + E4{1}                    5      96     117      84 1.33 1.11            23a  OCC    2344  22211  
        Sus. + E5{1}                   48      93      84      52 1.33 1.11            23a  OCC    2012  22211  
        Sus. + E6{1}                   48     103     124     107 1.33 1.11            23a  OCC    2514  22211  
        Sus. + E7{1}                    2     101      86      68 1.33 1.11            23a  OCC    2090  22211  
        Sus. + E8{1}                    9     122     119      85 1.33 1.11            23a  OCC    2430  22211  
 
 E03 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1147      73       5      14 1.33 1.11 1.00 1.00  23a SUST    1248  16700  
        TR:Amb to T1{1}                53      56      23      19 1.78 1.48 1.00 1.00 (17) DISP     766  25050  
        Amb to T1{1}                   53      56      23      19 1.78 1.48 1.00 1.00 (17) DISP     766  25050  
        Sus. + E1{1}                   35      87      44      77 1.33 1.11            23a  OCC    1826  22211  
        Sus. + E2{1}                   33      80      89     104 1.33 1.11            23a  OCC    2196  22211  
        Sus. + E3{1}                    5      74      60      79 1.33 1.11            23a  OCC    1893  22211  
        Sus. + E4{1}                    3      88      67     101 1.33 1.11            23a  OCC    2064  22211  
        Sus. + E5{1}                   43      81      42      73 1.33 1.11            23a  OCC    1788  22211  
        Sus. + E6{1}                   41      90      89     106 1.33 1.11            23a  OCC    2227  22211  
        Sus. + E7{1}                    2      92      57      75 1.33 1.11            23a  OCC    1881  22211  
        Sus. + E8{1}                    4     111      69     103 1.33 1.11            23a  OCC    2148  22211  
 
 E03 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1147      73       5      14 1.00 1.00 1.00 1.00  23a SUST    1073  16700  
        TR:Amb to T1{1}                53      56      23      19 1.00 1.00 1.00 1.00 (17) DISP     465  25050  
        Amb to T1{1}                   53      56      23      19 1.00 1.00 1.00 1.00 (17) DISP     465  25050  
        Sus. + E1{1}                   35      87      44      77 1.00 1.00            23a  OCC    1626  22211  
        Sus. + E2{1}                   33      80      89     104 1.00 1.00            23a  OCC    1973  22211  
        Sus. + E3{1}                    5      74      60      79 1.00 1.00            23a  OCC    1689  22211  
        Sus. + E4{1}                    3      88      67     101 1.00 1.00            23a  OCC    1853  22211  
        Sus. + E5{1}                   43      81      42      73 1.00 1.00            23a  OCC    1593  22211  
        Sus. + E6{1}                   41      90      89     106 1.00 1.00            23a  OCC    1998  22211  
        Sus. + E7{1}                    2      92      57      75 1.00 1.00            23a  OCC    1668  22211  
        Sus. + E8{1}                    4     111      69     103 1.00 1.00            23a  OCC    1911  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 E05 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1147     101      10      14 1.00 1.00 1.00 1.00  23a SUST    1277  16700  
        TR:Amb to T1{1}                53     166      12      19 1.00 1.00 1.00 1.00 (17) DISP    1190  25050  
        Amb to T1{1}                   53     166      12      19 1.00 1.00 1.00 1.00 (17) DISP    1190  25050  
        Sus. + E1{1}                   40     198      40      77 1.00 1.00            23a  OCC    2156  22211  
        Sus. + E2{1}                   38     188      42     104 1.00 1.00            23a  OCC    2222  22211  
        Sus. + E3{1}                   11     134      31      79 1.00 1.00            23a  OCC    1826  22211  
        Sus. + E4{1}                    8     137      56     101 1.00 1.00            23a  OCC    2030  22211  
        Sus. + E5{1}                   48     227      38      73 1.00 1.00            23a  OCC    2324  22211  
        Sus. + E6{1}                   46     217      44     106 1.00 1.00            23a  OCC    2391  22211  
        Sus. + E7{1}                    3     107      30      75 1.00 1.00            23a  OCC    1743  22211  
        Sus. + E8{1}                    1     109      57     103 1.00 1.00            23a  OCC    2001  22211  
 
 E05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1147     101      10      14 1.33 1.11 1.00 1.00  23a SUST    1519  16700  
        TR:Amb to T1{1}                53     166      12      19 1.78 1.48 1.00 1.00 (17) DISP    2085  25050  
        Amb to T1{1}                   53     166      12      19 1.78 1.48 1.00 1.00 (17) DISP    2085  25050  
        Sus. + E1{1}                   40     198      40      77 1.33 1.11            23a  OCC    2604  22211  
        Sus. + E2{1}                   38     188      42     104 1.33 1.11            23a  OCC    2623  22211  
        Sus. + E3{1}                   11     134      31      79 1.33 1.11            23a  OCC    2113  22211  
        Sus. + E4{1}                    8     137      56     101 1.33 1.11            23a  OCC    2322  22211  
        Sus. + E5{1}                   48     227      38      73 1.33 1.11            23a  OCC    2847  22211  
        Sus. + E6{1}                   46     217      44     106 1.33 1.11            23a  OCC    2866  22211  
        Sus. + E7{1}                    3     107      30      75 1.33 1.11            23a  OCC    1991  22211  
        Sus. + E8{1}                    1     109      57     103 1.33 1.11            23a  OCC    2263  22211  
 
 E05 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1210     123      12      13 1.33 1.11 1.00 1.00  23a SUST    1760  16700  
        TR:Amb to T1{1}                83     177      14      17 1.78 1.48 1.00 1.00 (17) DISP    2239  25050  
        Amb to T1{1}                   83     177      14      17 1.78 1.48 1.00 1.00 (17) DISP    2239  25050  
        Sus. + E1{1}                   29     216      64      53 1.33 1.11            23a  OCC    2803  22211  
        Sus. + E2{1}                   28     206      84      62 1.33 1.11            23a  OCC    2823  22211  
        Sus. + E3{1}                   16     158      65      45 1.33 1.11            23a  OCC    2355  22211  
        Sus. + E4{1}                   10     159      82      75 1.33 1.11            23a  OCC    2561  22211  
        Sus. + E5{1}                   53     250      61      51 1.33 1.11            23a  OCC    3102  22211  
        Sus. + E6{1}                   53     241      86      64 1.33 1.11            23a  OCC    3120  22211  
        Sus. + E7{1}                    7     125      62      43 1.33 1.11            23a  OCC    2220  22211  
        Sus. + E8{1}                   14     125      84      75 1.33 1.11            23a  OCC    2499  22211  
 
 E05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1210      12     123      13 1.00 1.00 1.00 1.00  23a SUST    1465  16700  
        TR:Amb to T1{1}                83      14     177      17 1.00 1.00 1.00 1.00 (17) DISP    1282  25050  
        Amb to T1{1}                   83      14     177      17 1.00 1.00 1.00 1.00 (17) DISP    1282  25050  
        Sus. + E1{1}                   29      64     216      53 1.00 1.00            23a  OCC    2301  22211  
        Sus. + E2{1}                   28      84     206      62 1.00 1.00            23a  OCC    2348  22211  
        Sus. + E3{1}                   16      65     158      45 1.00 1.00            23a  OCC    1984  22211  
        Sus. + E4{1}                   10      82     159      75 1.00 1.00            23a  OCC    2192  22211  
        Sus. + E5{1}                   53      61     250      51 1.00 1.00            23a  OCC    2513  22211  
        Sus. + E6{1}                   53      86     241      64 1.00 1.00            23a  OCC    2561  22211  
        Sus. + E7{1}                    7      62     125      43 1.00 1.00            23a  OCC    1890  22211  
        Sus. + E8{1}                   14      84     125      75 1.00 1.00            23a  OCC    2159  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 E06 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1268      18       3      13 1.00 1.00 1.00 1.00  23a SUST     732  16700  
        TR:Amb to T1{1}                83      58     106      17 1.00 1.00 1.00 1.00 (17) DISP     884  25050  
        Amb to T1{1}                   83      58     106      17 1.00 1.00 1.00 1.00 (17) DISP     884  25050  
        Sus. + E1{1}                   22     153     156      53 1.00 1.00            23a  OCC    2249  22211  
        Sus. + E2{1}                   21     226     155      62 1.00 1.00            23a  OCC    2642  22211  
        Sus. + E3{1}                   23     165      59      45 1.00 1.00            23a  OCC    1902  22211  
        Sus. + E4{1}                   17     213      46      75 1.00 1.00            23a  OCC    2254  22211  
        Sus. + E5{1}                   60     148     165      51 1.00 1.00            23a  OCC    2287  22211  
        Sus. + E6{1}                   60     228     165      64 1.00 1.00            23a  OCC    2714  22211  
        Sus. + E7{1}                   14     159      53      43 1.00 1.00            23a  OCC    1844  22211  
        Sus. + E8{1}                   21     215      39      75 1.00 1.00            23a  OCC    2262  22211  
 
 E06 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1268      18       3      13 1.33 1.11 1.00 1.00  23a SUST     775  16700  
        TR:Amb to T1{1}                83      58     106      17 1.78 1.48 1.00 1.00 (17) DISP    1344  25050  
        Amb to T1{1}                   83      58     106      17 1.78 1.48 1.00 1.00 (17) DISP    1344  25050  
        Sus. + E1{1}                   22     153     156      53 1.33 1.11            23a  OCC    2601  22211  
        Sus. + E2{1}                   21     226     155      62 1.33 1.11            23a  OCC    3163  22211  
        Sus. + E3{1}                   23     165      59      45 1.33 1.11            23a  OCC    2287  22211  
        Sus. + E4{1}                   17     213      46      75 1.33 1.11            23a  OCC    2748  22211  
        Sus. + E5{1}                   60     148     165      51 1.33 1.11            23a  OCC    2630  22211  
        Sus. + E6{1}                   60     228     165      64 1.33 1.11            23a  OCC    3239  22211  
        Sus. + E7{1}                   14     159      53      43 1.33 1.11            23a  OCC    2217  22211  
        Sus. + E8{1}                   21     215      39      75 1.33 1.11            23a  OCC    2762  22211  
 
 E06 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1129      36       4      12 1.33 1.11 1.00 1.00  23a SUST     881  16700  
        TR:Amb to T1{1}                13      31       2     126 1.78 1.48 1.00 1.00 (17) DISP     959  25050  
        Amb to T1{1}                   13      31       2     126 1.78 1.48 1.00 1.00 (17) DISP     959  25050  
        Sus. + E1{1}                   41     194      64     185 1.33 1.11            23a  OCC    2928  22211  
        Sus. + E2{1}                   59     259      34     183 1.33 1.11            23a  OCC    3394  22211  
        Sus. + E3{1}                   44     190      27      76 1.33 1.11            23a  OCC    2470  22211  
        Sus. + E4{1}                   56     259      73      62 1.33 1.11            23a  OCC    3156  22211  
        Sus. + E5{1}                   40     203      64     197 1.33 1.11            23a  OCC    3045  22211  
        Sus. + E6{1}                   60     246      33     195 1.33 1.11            23a  OCC    3336  22211  
        Sus. + E7{1}                   42     198      28      68 1.33 1.11            23a  OCC    2527  22211  
        Sus. + E8{1}                   57     246      71      53 1.33 1.11            23a  OCC    3029  22211  
 
 E06 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1129      36       4      12 1.00 1.00 1.00 1.00  23a SUST     795  16700  
        TR:Amb to T1{1}                13      31       2     126 1.00 1.00 1.00 1.00 (17) DISP     903  25050  
        Amb to T1{1}                   13      31       2     126 1.00 1.00 1.00 1.00 (17) DISP     903  25050  
        Sus. + E1{1}                   41     194      64     185 1.00 1.00            23a  OCC    2558  22211  
        Sus. + E2{1}                   59     259      34     183 1.00 1.00            23a  OCC    2859  22211  
        Sus. + E3{1}                   44     190      27      76 1.00 1.00            23a  OCC    2035  22211  
        Sus. + E4{1}                   56     259      73      62 1.00 1.00            23a  OCC    2548  22211  
        Sus. + E5{1}                   40     203      64     197 1.00 1.00            23a  OCC    2662  22211  
        Sus. + E6{1}                   60     246      33     195 1.00 1.00            23a  OCC    2843  22211  
        Sus. + E7{1}                   42     198      28      68 1.00 1.00            23a  OCC    2067  22211  
        Sus. + E8{1}                   57     246      71      53 1.00 1.00            23a  OCC    2448  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 E07    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1129      70       2      12 1.00 1.00 1.00 1.00  23a SUST    1041  16700  
        TR:Amb to T1{1}                13      13      14     126 1.00 1.00 1.00 1.00 (17) DISP     886  25050  
        Amb to T1{1}                   13      13      14     126 1.00 1.00 1.00 1.00 (17) DISP     886  25050  
        Sus. + E1{1}                   42     233      74     185 1.00 1.00            23a  OCC    2851  22211  
        Sus. + E2{1}                   59     289      21     183 1.00 1.00            23a  OCC    3072  22211  
        Sus. + E3{1}                   44     219      20      76 1.00 1.00            23a  OCC    2241  22211  
        Sus. + E4{1}                   57     297      76      62 1.00 1.00            23a  OCC    2832  22211  
        Sus. + E5{1}                   40     251      76     197 1.00 1.00            23a  OCC    3000  22211  
        Sus. + E6{1}                   60     267      17     195 1.00 1.00            23a  OCC    3008  22211  
        Sus. + E7{1}                   43     236      23      68 1.00 1.00            23a  OCC    2333  22211  
        Sus. + E8{1}                   57     276      72      53 1.00 1.00            23a  OCC    2668  22211  
 
 *** Segment E  end   ***
 
 *** Segment F  begin ***
 
 A03    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      99       0       0 1.11 1.23 1.00 1.00  23a SUST    1320  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                   18     102      18       9 1.11 1.23            23a  OCC    1499  22211  
        Sus. + E2{1}                   18     120      18       9 1.11 1.23            23a  OCC    1565  22211  
        Sus. + E3{1}                   18     102      18       9 1.11 1.23            23a  OCC    1499  22211  
        Sus. + E4{1}                   18     120      18       9 1.11 1.23            23a  OCC    1565  22211  
        Sus. + E5{1}                   18     120      18       9 1.11 1.23            23a  OCC    1565  22211  
        Sus. + E6{1}                   18     102      18       9 1.11 1.23            23a  OCC    1499  22211  
        Sus. + E7{1}                   18     120      18       9 1.11 1.23            23a  OCC    1565  22211  
        Sus. + E8{1}                   18     102      18       9 1.11 1.23            23a  OCC    1499  22211  
 
 F01    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      48       0       0 1.00 1.00 1.00 1.00  23a SUST     872  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                   17      51       8       9 1.00 1.00            23a  OCC     969  22211  
        Sus. + E2{1}                   17      62       8       9 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E3{1}                   17      51       8       9 1.00 1.00            23a  OCC     969  22211  
        Sus. + E4{1}                   17      62       8       9 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E5{1}                   17      62       8       9 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E6{1}                   17      51       8       9 1.00 1.00            23a  OCC     969  22211  
        Sus. + E7{1}                   17      62       8       9 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E8{1}                   17      51       8       9 1.00 1.00            23a  OCC     969  22211  
 
 *** Segment F  end   ***
 
 *** Segment G  begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 G02    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1152       0       0       0 1.00 1.00 1.00 1.00  23a SUST     540  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E2{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E3{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E4{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E5{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E6{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E7{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
        Sus. + E8{1}                    3       6       6       0 1.00 1.00            23a  OCC     606  22211  
 
 G03    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       0       0       0 1.00 1.00 1.00 1.00  23a SUST     527  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     527  22211  
 
 *** Segment G  end   ***
 
 *** Segment H  begin ***
 
 A05    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 478       0       0       0 1.11 1.23 1.00 1.00  23a SUST     473  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E2{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E3{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E4{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E5{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E6{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E7{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
        Sus. + E8{1}                    4       4       4       0 1.11 1.23            23a  OCC     607  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 H01    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 481       0       0       0 1.00 1.00 1.00 1.00  23a SUST     476  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E2{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E3{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E4{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E5{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E6{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E7{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
        Sus. + E8{1}                    4       1       1       0 1.00 1.00            23a  OCC     516  22211  
 
 *** Segment H  end   ***
 
 *** Segment I  begin ***
 
 A01    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 146       0       0       0 1.11 1.23 1.00 1.00  23a SUST     317  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E2{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E3{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E4{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E5{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E6{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E7{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
        Sus. + E8{1}                    1       1       1       0 1.11 1.23            23a  OCC     499  22211  
 
 I01    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 145       0       0       0 1.00 1.00 1.00 1.00  23a SUST     315  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E2{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E3{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E4{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E5{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E6{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E7{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
        Sus. + E8{1}                    1       0       0       0 1.00 1.00            23a  OCC     370  22211  
 
 *** Segment I  end   ***
 
 *** Segment J  begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J00    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      91       0       4 1.00 1.00 1.00 1.00  23a SUST    1184  16700  
        TR:Amb to T1{1}                23      83       4      60 1.00 1.00 1.00 1.00 (17) DISP     721  25050  
        Amb to T1{1}                   23      83       4      60 1.00 1.00 1.00 1.00 (17) DISP     721  25050  
        Sus. + E1{1}                   17     125       4      50 1.00 1.00            23a  OCC    1607  22211  
        Sus. + E2{1}                   14     128      28      38 1.00 1.00            23a  OCC    1608  22211  
        Sus. + E3{1}                   19     126      24      73 1.00 1.00            23a  OCC    1780  22211  
        Sus. + E4{1}                   13     137      12     101 1.00 1.00            23a  OCC    1973  22211  
        Sus. + E5{1}                   17     146       4      51 1.00 1.00            23a  OCC    1718  22211  
        Sus. + E6{1}                   14     107      28      39 1.00 1.00            23a  OCC    1532  22211  
        Sus. + E7{1}                   19     147      24      73 1.00 1.00            23a  OCC    1861  22211  
        Sus. + E8{1}                   13     116      12     102 1.00 1.00            23a  OCC    1924  22211  
 
 J01 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      52       0       4 1.00 1.00 1.00 1.00  23a SUST     904  16700  
        TR:Amb to T1{1}                23      96      10      60 1.00 1.00 1.00 1.00 (17) DISP     801  25050  
        Amb to T1{1}                   23      96      10      60 1.00 1.00 1.00 1.00 (17) DISP     801  25050  
        Sus. + E1{1}                   16      90       8      50 1.00 1.00            23a  OCC    1347  22211  
        Sus. + E2{1}                   14      86      24      38 1.00 1.00            23a  OCC    1298  22211  
        Sus. + E3{1}                   19      95      19      73 1.00 1.00            23a  OCC    1517  22211  
        Sus. + E4{1}                   13      90      19     101 1.00 1.00            23a  OCC    1675  22211  
        Sus. + E5{1}                   16     102       8      51 1.00 1.00            23a  OCC    1410  22211  
        Sus. + E6{1}                   14      73      24      39 1.00 1.00            23a  OCC    1254  22211  
        Sus. + E7{1}                   19     107      19      73 1.00 1.00            23a  OCC    1566  22211  
        Sus. + E8{1}                   13      78      19     102 1.00 1.00            23a  OCC    1653  22211  
 
 J01 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      52       0       4 1.33 1.11 1.00 1.00  23a SUST    1030  16700  
        TR:Amb to T1{1}                23      96      10      60 1.78 1.48 1.00 1.00 (17) DISP    1276  25050  
        Amb to T1{1}                   23      96      10      60 1.78 1.48 1.00 1.00 (17) DISP    1276  25050  
        Sus. + E1{1}                   16      90       8      50 1.33 1.11            23a  OCC    1536  22211  
        Sus. + E2{1}                   14      86      24      38 1.33 1.11            23a  OCC    1487  22211  
        Sus. + E3{1}                   19      95      19      73 1.33 1.11            23a  OCC    1705  22211  
        Sus. + E4{1}                   13      90      19     101 1.33 1.11            23a  OCC    1841  22211  
        Sus. + E5{1}                   16     102       8      51 1.33 1.11            23a  OCC    1630  22211  
        Sus. + E6{1}                   14      73      24      39 1.33 1.11            23a  OCC    1415  22211  
        Sus. + E7{1}                   19     107      19      73 1.33 1.11            23a  OCC    1783  22211  
        Sus. + E8{1}                   13      78      19     102 1.33 1.11            23a  OCC    1799  22211  
 
 J01 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1288      11       3       0 1.33 1.11 1.00 1.00  23a SUST     713  16700  
        TR:Amb to T1{1}                59     110      50      20 1.78 1.48 1.00 1.00 (17) DISP    1483  25050  
        Amb to T1{1}                   59     110      50      20 1.78 1.48 1.00 1.00 (17) DISP    1483  25050  
        Sus. + E1{1}                   16      49      44      14 1.33 1.11            23a  OCC    1222  22211  
        Sus. + E2{1}                   16      33      32      19 1.33 1.11            23a  OCC    1064  22211  
        Sus. + E3{1}                   34      60      65      10 1.33 1.11            23a  OCC    1415  22211  
        Sus. + E4{1}                   38      30      90      29 1.33 1.11            23a  OCC    1483  22211  
        Sus. + E5{1}                   23      46      44      14 1.33 1.11            23a  OCC    1207  22211  
        Sus. + E6{1}                   23      36      33      19 1.33 1.11            23a  OCC    1089  22211  
        Sus. + E7{1}                    5      57      65      10 1.33 1.11            23a  OCC    1381  22211  
        Sus. + E8{1}                    2      33      91      29 1.33 1.11            23a  OCC    1479  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J01 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1288      11       3       0 1.00 1.00 1.00 1.00  23a SUST     687  16700  
        TR:Amb to T1{1}                59     110      50      20 1.00 1.00 1.00 1.00 (17) DISP     876  25050  
        Amb to T1{1}                   59     110      50      20 1.00 1.00 1.00 1.00 (17) DISP     876  25050  
        Sus. + E1{1}                   16      49      44      14 1.00 1.00            23a  OCC    1109  22211  
        Sus. + E2{1}                   16      33      32      19 1.00 1.00            23a  OCC     990  22211  
        Sus. + E3{1}                   34      60      65      10 1.00 1.00            23a  OCC    1275  22211  
        Sus. + E4{1}                   38      30      90      29 1.00 1.00            23a  OCC    1382  22211  
        Sus. + E5{1}                   23      46      44      14 1.00 1.00            23a  OCC    1100  22211  
        Sus. + E6{1}                   23      36      33      19 1.00 1.00            23a  OCC    1008  22211  
        Sus. + E7{1}                    5      57      65      10 1.00 1.00            23a  OCC    1248  22211  
        Sus. + E8{1}                    2      33      91      29 1.00 1.00            23a  OCC    1375  22211  
 
 J02    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1215       9       1       0 1.00 1.00 1.00 1.00  23a SUST     636  16700  
        TR:Amb to T1{1}                59      44     132      20 1.00 1.00 1.00 1.00 (17) DISP    1007  25050  
        Amb to T1{1}                   59      44     132      20 1.00 1.00 1.00 1.00 (17) DISP    1007  25050  
        Sus. + E1{1}                    8      29      25      14 1.00 1.00            23a  OCC     884  22211  
        Sus. + E2{1}                    8      28      24      19 1.00 1.00            23a  OCC     892  22211  
        Sus. + E3{1}                   26      35      47      10 1.00 1.00            23a  OCC    1033  22211  
        Sus. + E4{1}                   29      23      55      29 1.00 1.00            23a  OCC    1103  22211  
        Sus. + E5{1}                   15      30      27      14 1.00 1.00            23a  OCC     903  22211  
        Sus. + E6{1}                   15      26      26      19 1.00 1.00            23a  OCC     894  22211  
        Sus. + E7{1}                    3      37      46      10 1.00 1.00            23a  OCC    1023  22211  
        Sus. + E8{1}                    7      21      55      29 1.00 1.00            23a  OCC    1086  22211  
 
 J03    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1146       9       1       0 1.00 1.00 1.00 1.00  23a SUST     602  16700  
        TR:Amb to T1{1}                59      60     151      20 1.00 1.00 1.00 1.00 (17) DISP    1163  25050  
        Amb to T1{1}                   59      60     151      20 1.00 1.00 1.00 1.00 (17) DISP    1163  25050  
        Sus. + E1{1}                    1      26      23      14 1.00 1.00            23a  OCC     827  22211  
        Sus. + E2{1}                    1      23      21      19 1.00 1.00            23a  OCC     825  22211  
        Sus. + E3{1}                   17      34      49      10 1.00 1.00            23a  OCC    1007  22211  
        Sus. + E4{1}                   21      17      61      29 1.00 1.00            23a  OCC    1096  22211  
        Sus. + E5{1}                    7      28      25      14 1.00 1.00            23a  OCC     846  22211  
        Sus. + E6{1}                    7      21      22      19 1.00 1.00            23a  OCC     829  22211  
        Sus. + E7{1}                   12      36      48      10 1.00 1.00            23a  OCC    1003  22211  
        Sus. + E8{1}                   15      15      60      29 1.00 1.00            23a  OCC    1088  22211  
 
 J04 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1143       9       1       0 1.00 1.00 1.00 1.00  23a SUST     600  16700  
        TR:Amb to T1{1}                59      67     159      20 1.00 1.00 1.00 1.00 (17) DISP    1232  25050  
        Amb to T1{1}                   59      67     159      20 1.00 1.00 1.00 1.00 (17) DISP    1232  25050  
        Sus. + E1{1}                    1      23      20      14 1.00 1.00            23a  OCC     799  22211  
        Sus. + E2{1}                    1      19      17      19 1.00 1.00            23a  OCC     796  22211  
        Sus. + E3{1}                   17      32      48      10 1.00 1.00            23a  OCC     992  22211  
        Sus. + E4{1}                   20      13      61      29 1.00 1.00            23a  OCC    1096  22211  
        Sus. + E5{1}                    6      24      22      14 1.00 1.00            23a  OCC     817  22211  
        Sus. + E6{1}                    6      18      19      19 1.00 1.00            23a  OCC     801  22211  
        Sus. + E7{1}                   12      33      47      10 1.00 1.00            23a  OCC     987  22211  
        Sus. + E8{1}                   15      11      61      29 1.00 1.00            23a  OCC    1088  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J04 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1143       1       9       0 1.33 1.11 1.00 1.00  23a SUST     607  16700  
        TR:Amb to T1{1}                59     159      67      20 1.78 1.48 1.00 1.00 (17) DISP    2110  25050  
        Amb to T1{1}                   59     159      67      20 1.78 1.48 1.00 1.00 (17) DISP    2110  25050  
        Sus. + E1{1}                    1      20      23      14 1.33 1.11            23a  OCC     847  22211  
        Sus. + E2{1}                    1      17      19      19 1.33 1.11            23a  OCC     832  22211  
        Sus. + E3{1}                   17      48      32      10 1.33 1.11            23a  OCC    1108  22211  
        Sus. + E4{1}                   20      61      13      29 1.33 1.11            23a  OCC    1237  22211  
        Sus. + E5{1}                    6      22      24      14 1.33 1.11            23a  OCC     869  22211  
        Sus. + E6{1}                    6      19      18      19 1.33 1.11            23a  OCC     841  22211  
        Sus. + E7{1}                   12      47      33      10 1.33 1.11            23a  OCC    1100  22211  
        Sus. + E8{1}                   15      61      11      29 1.33 1.11            23a  OCC    1228  22211  
 
 J04 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       5       0       9 1.33 1.11 1.00 1.00  23a SUST     578  16700  
        TR:Amb to T1{1}                27     147      11      76 1.78 1.48 1.00 1.00 (17) DISP    1905  25050  
        Amb to T1{1}                   27     147      11      76 1.78 1.48 1.00 1.00 (17) DISP    1905  25050  
        Sus. + E1{1}                   11      20      10      18 1.33 1.11            23a  OCC     761  22211  
        Sus. + E2{1}                   13      16      14      14 1.33 1.11            23a  OCC     743  22211  
        Sus. + E3{1}                    4      44       7      28 1.33 1.11            23a  OCC     988  22211  
        Sus. + E4{1}                    1      58      24      10 1.33 1.11            23a  OCC    1129  22211  
        Sus. + E5{1}                   10      20      10      20 1.33 1.11            23a  OCC     768  22211  
        Sus. + E6{1}                   12      17      13      13 1.33 1.11            23a  OCC     742  22211  
        Sus. + E7{1}                    5      44       7      30 1.33 1.11            23a  OCC     994  22211  
        Sus. + E8{1}                    1      59      24      12 1.33 1.11            23a  OCC    1136  22211  
 
 J04 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       5       0       9 1.00 1.00 1.00 1.00  23a SUST     566  16700  
        TR:Amb to T1{1}                27     147      11      76 1.00 1.00 1.00 1.00 (17) DISP    1162  25050  
        Amb to T1{1}                   27     147      11      76 1.00 1.00 1.00 1.00 (17) DISP    1162  25050  
        Sus. + E1{1}                   11      20      10      18 1.00 1.00            23a  OCC     717  22211  
        Sus. + E2{1}                   13      16      14      14 1.00 1.00            23a  OCC     706  22211  
        Sus. + E3{1}                    4      44       7      28 1.00 1.00            23a  OCC     890  22211  
        Sus. + E4{1}                    1      58      24      10 1.00 1.00            23a  OCC     990  22211  
        Sus. + E5{1}                   10      20      10      20 1.00 1.00            23a  OCC     725  22211  
        Sus. + E6{1}                   12      17      13      13 1.00 1.00            23a  OCC     703  22211  
        Sus. + E7{1}                    5      44       7      30 1.00 1.00            23a  OCC     897  22211  
        Sus. + E8{1}                    1      59      24      12 1.00 1.00            23a  OCC     996  22211  
 
 J05 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       2       1       9 1.00 1.00 1.00 1.00  23a SUST     547  16700  
        TR:Amb to T1{1}                27       7      49      76 1.00 1.00 1.00 1.00 (17) DISP     636  25050  
        Amb to T1{1}                   27       7      49      76 1.00 1.00 1.00 1.00 (17) DISP     636  25050  
        Sus. + E1{1}                   16       8      28      18 1.00 1.00            23a  OCC     770  22211  
        Sus. + E2{1}                   18       4      31      14 1.00 1.00            23a  OCC     779  22211  
        Sus. + E3{1}                    9       4      25      28 1.00 1.00            23a  OCC     774  22211  
        Sus. + E4{1}                    4       9      24      10 1.00 1.00            23a  OCC     725  22211  
        Sus. + E5{1}                   16       7      29      20 1.00 1.00            23a  OCC     777  22211  
        Sus. + E6{1}                   17       4      31      13 1.00 1.00            23a  OCC     774  22211  
        Sus. + E7{1}                   10       4      25      30 1.00 1.00            23a  OCC     785  22211  
        Sus. + E8{1}                    4      10      24      12 1.00 1.00            23a  OCC     725  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       1       2       9 1.33 1.11 1.00 1.00  23a SUST     549  16700  
        TR:Amb to T1{1}                27      49       7      76 1.78 1.48 1.00 1.00 (17) DISP     817  25050  
        Amb to T1{1}                   27      49       7      76 1.78 1.48 1.00 1.00 (17) DISP     817  25050  
        Sus. + E1{1}                   16      28       8      18 1.33 1.11            23a  OCC     836  22211  
        Sus. + E2{1}                   18      31       4      14 1.33 1.11            23a  OCC     854  22211  
        Sus. + E3{1}                    9      25       4      28 1.33 1.11            23a  OCC     823  22211  
        Sus. + E4{1}                    4      24       9      10 1.33 1.11            23a  OCC     783  22211  
        Sus. + E5{1}                   16      29       7      20 1.33 1.11            23a  OCC     842  22211  
        Sus. + E6{1}                   17      31       4      13 1.33 1.11            23a  OCC     848  22211  
        Sus. + E7{1}                   10      25       4      30 1.33 1.11            23a  OCC     835  22211  
        Sus. + E8{1}                    4      24      10      12 1.33 1.11            23a  OCC     782  22211  
 
 J05 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124       1       1       4 1.33 1.11 1.00 1.00  23a SUST     543  16700  
        TR:Amb to T1{1}                23      48      53      30 1.78 1.48 1.00 1.00 (17) DISP     842  25050  
        Amb to T1{1}                   23      48      53      30 1.78 1.48 1.00 1.00 (17) DISP     842  25050  
        Sus. + E1{1}                   18      41      13       8 1.33 1.11            23a  OCC     952  22211  
        Sus. + E2{1}                   20      32       5       5 1.33 1.11            23a  OCC     851  22211  
        Sus. + E3{1}                   15      26      17       8 1.33 1.11            23a  OCC     824  22211  
        Sus. + E4{1}                   22      34       6       5 1.33 1.11            23a  OCC     874  22211  
        Sus. + E5{1}                   18      42      13       9 1.33 1.11            23a  OCC     956  22211  
        Sus. + E6{1}                   20      31       5       6 1.33 1.11            23a  OCC     847  22211  
        Sus. + E7{1}                   16      27      17       9 1.33 1.11            23a  OCC     830  22211  
        Sus. + E8{1}                   22      34       6       5 1.33 1.11            23a  OCC     870  22211  
 
 J05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124       1       1       4 1.00 1.00 1.00 1.00  23a SUST     540  16700  
        TR:Amb to T1{1}                23      53      48      30 1.00 1.00 1.00 1.00 (17) DISP     549  25050  
        Amb to T1{1}                   23      53      48      30 1.00 1.00 1.00 1.00 (17) DISP     549  25050  
        Sus. + E1{1}                   18      13      41       8 1.00 1.00            23a  OCC     854  22211  
        Sus. + E2{1}                   20       5      32       5 1.00 1.00            23a  OCC     774  22211  
        Sus. + E3{1}                   15      17      26       8 1.00 1.00            23a  OCC     763  22211  
        Sus. + E4{1}                   22       6      34       5 1.00 1.00            23a  OCC     792  22211  
        Sus. + E5{1}                   18      13      42       9 1.00 1.00            23a  OCC     858  22211  
        Sus. + E6{1}                   20       5      31       6 1.00 1.00            23a  OCC     772  22211  
        Sus. + E7{1}                   16      17      27       9 1.00 1.00            23a  OCC     767  22211  
        Sus. + E8{1}                   22       6      34       5 1.00 1.00            23a  OCC     789  22211  
 
 J16  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1124      19       1       4 1.00 1.00 1.00 1.00  23a SUST     669  16700  
        TR:Amb to T1{1}                23       6      26      30 1.00 1.00 1.00 1.00 (17) DISP     284  25050  
        Amb to T1{1}                   23       6      26      30 1.00 1.00 1.00 1.00 (17) DISP     284  25050  
        Sus. + E1{1}                   19      37      56       8 1.00 1.00            23a  OCC    1092  22211  
        Sus. + E2{1}                   22      21      16       5 1.00 1.00            23a  OCC     790  22211  
        Sus. + E3{1}                   17      26      18       8 1.00 1.00            23a  OCC     805  22211  
        Sus. + E4{1}                   23      36      39       5 1.00 1.00            23a  OCC     980  22211  
        Sus. + E5{1}                   20      32      56       9 1.00 1.00            23a  OCC    1085  22211  
        Sus. + E6{1}                   22      22      16       6 1.00 1.00            23a  OCC     790  22211  
        Sus. + E7{1}                   17      21      18       9 1.00 1.00            23a  OCC     802  22211  
        Sus. + E8{1}                   23      41      39       5 1.00 1.00            23a  OCC     992  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J16  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      19       1       4 1.00 1.00 1.00 1.00  23a SUST     669  16700  
        TR:Amb to T1{1}               105       6      26      30 1.00 1.00 1.00 1.00 (17) DISP     311  25050  
        Amb to T1{1}                  105       6      26      30 1.00 1.00 1.00 1.00 (17) DISP     311  25050  
        Sus. + E1{1}                  102      37      56       8 1.00 1.00            23a  OCC    1130  22211  
        Sus. + E2{1}                   61      21      16       5 1.00 1.00            23a  OCC     808  22211  
        Sus. + E3{1}                  100      26      18       8 1.00 1.00            23a  OCC     843  22211  
        Sus. + E4{1}                   59      36      39       5 1.00 1.00            23a  OCC     996  22211  
        Sus. + E5{1}                  102      32      56       9 1.00 1.00            23a  OCC    1123  22211  
        Sus. + E6{1}                   61      22      16       6 1.00 1.00            23a  OCC     808  22211  
        Sus. + E7{1}                  100      21      18       9 1.00 1.00            23a  OCC     840  22211  
        Sus. + E8{1}                   59      41      39       5 1.00 1.00            23a  OCC    1009  22211  
 
 J15  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123     153       2       4 1.00 1.00 1.00 1.00  23a SUST    1637  16700  
        TR:Amb to T1{1}               105       1      54      30 1.00 1.00 1.00 1.00 (17) DISP     471  25050  
        Amb to T1{1}                  105       1      54      30 1.00 1.00 1.00 1.00 (17) DISP     471  25050  
        Sus. + E1{1}                  116     167      45       8 1.00 1.00            23a  OCC    2021  22211  
        Sus. + E2{1}                   47     173      19       5 1.00 1.00            23a  OCC    1850  22211  
        Sus. + E3{1}                  113     170       5       8 1.00 1.00            23a  OCC    1814  22211  
        Sus. + E4{1}                   46     178      23       5 1.00 1.00            23a  OCC    1897  22211  
        Sus. + E5{1}                  116     177      46       9 1.00 1.00            23a  OCC    2050  22211  
        Sus. + E6{1}                   47     170      19       6 1.00 1.00            23a  OCC    1833  22211  
        Sus. + E7{1}                  113     173       6       9 1.00 1.00            23a  OCC    1839  22211  
        Sus. + E8{1}                   46     165      23       5 1.00 1.00            23a  OCC    1832  22211  
 
 J15  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123     153       2       4 1.00 1.00 1.00 1.00  23a SUST    1637  16700  
        TR:Amb to T1{1}               230       1      54      30 1.00 1.00 1.00 1.00 (17) DISP     522  25050  
        Amb to T1{1}                  230       1      54      30 1.00 1.00 1.00 1.00 (17) DISP     522  25050  
        Sus. + E1{1}                  240     167      45       8 1.00 1.00            23a  OCC    2080  22211  
        Sus. + E2{1}                  171     173      19       5 1.00 1.00            23a  OCC    1909  22211  
        Sus. + E3{1}                  238     170       5       8 1.00 1.00            23a  OCC    1872  22211  
        Sus. + E4{1}                  170     178      23       5 1.00 1.00            23a  OCC    1955  22211  
        Sus. + E5{1}                  240     177      46       9 1.00 1.00            23a  OCC    2108  22211  
        Sus. + E6{1}                  172     170      19       6 1.00 1.00            23a  OCC    1891  22211  
        Sus. + E7{1}                  238     173       6       9 1.00 1.00            23a  OCC    1897  22211  
        Sus. + E8{1}                  170     165      23       5 1.00 1.00            23a  OCC    1890  22211  
 
 J06    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123     240       2       4 1.00 1.00 1.00 1.00  23a SUST    2265  16700  
        TR:Amb to T1{1}               230       3      12      30 1.00 1.00 1.00 1.00 (17) DISP     278  25050  
        Amb to T1{1}                  230       3      12      30 1.00 1.00 1.00 1.00 (17) DISP     278  25050  
        Sus. + E1{1}                  250     268      30       8 1.00 1.00            23a  OCC    2673  22211  
        Sus. + E2{1}                  161     272      40       5 1.00 1.00            23a  OCC    2703  22211  
        Sus. + E3{1}                  248     268      80       8 1.00 1.00            23a  OCC    2985  22211  
        Sus. + E4{1}                  160     272      57       5 1.00 1.00            23a  OCC    2801  22211  
        Sus. + E5{1}                  250     269      30       9 1.00 1.00            23a  OCC    2679  22211  
        Sus. + E6{1}                  162     265      40       6 1.00 1.00            23a  OCC    2670  22211  
        Sus. + E7{1}                  248     270      80       9 1.00 1.00            23a  OCC    2991  22211  
        Sus. + E8{1}                  160     266      57       5 1.00 1.00            23a  OCC    2783  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J08    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123     214       2       4 1.00 1.00 1.00 1.00  23a SUST    2077  16700  
        TR:Amb to T1{1}               230       4      30      30 1.00 1.00 1.00 1.00 (17) DISP     377  25050  
        Amb to T1{1}                  230       4      30      30 1.00 1.00 1.00 1.00 (17) DISP     377  25050  
        Sus. + E1{1}                  273     237       2       8 1.00 1.00            23a  OCC    2374  22211  
        Sus. + E2{1}                  138     245      21       5 1.00 1.00            23a  OCC    2405  22211  
        Sus. + E3{1}                  271     238      79       8 1.00 1.00            23a  OCC    2789  22211  
        Sus. + E4{1}                  137     246      54       5 1.00 1.00            23a  OCC    2583  22211  
        Sus. + E5{1}                  274     242       2       9 1.00 1.00            23a  OCC    2407  22211  
        Sus. + E6{1}                  138     235      21       6 1.00 1.00            23a  OCC    2345  22211  
        Sus. + E7{1}                  271     241      79       9 1.00 1.00            23a  OCC    2799  22211  
        Sus. + E8{1}                  137     234      54       5 1.00 1.00            23a  OCC    2549  22211  
 
 J09    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      83       1       4 1.00 1.00 1.00 1.00  23a SUST    1131  16700  
        TR:Amb to T1{1}               230       4      49      30 1.00 1.00 1.00 1.00 (17) DISP     491  25050  
        Amb to T1{1}                  230       4      49      30 1.00 1.00 1.00 1.00 (17) DISP     491  25050  
        Sus. + E1{1}                  276      90      49       8 1.00 1.00            23a  OCC    1608  22211  
        Sus. + E2{1}                  135     100      19       5 1.00 1.00            23a  OCC    1368  22211  
        Sus. + E3{1}                  274      91      59       8 1.00 1.00            23a  OCC    1679  22211  
        Sus. + E4{1}                  134     102      33       5 1.00 1.00            23a  OCC    1456  22211  
        Sus. + E5{1}                  276      97      50       9 1.00 1.00            23a  OCC    1624  22211  
        Sus. + E6{1}                  135      87      19       6 1.00 1.00            23a  OCC    1327  22211  
        Sus. + E7{1}                  274      96      59       9 1.00 1.00            23a  OCC    1689  22211  
        Sus. + E8{1}                  134      85      33       5 1.00 1.00            23a  OCC    1422  22211  
 
 J10  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      55       1       4 1.00 1.00 1.00 1.00  23a SUST    1749  16700  
        TR:Amb to T1{1}               230       5      53      30 1.00 1.00 1.00 1.00 (17) DISP    1488  25050  
        Amb to T1{1}                  230       5      53      30 1.00 1.00 1.00 1.00 (17) DISP    1488  25050  
        Sus. + E1{1}                  277      57      59       8 1.00 1.00            23a  OCC    3324  22211  
        Sus. + E2{1}                  135      68      27       5 1.00 1.00            23a  OCC    2529  22211  
        Sus. + E3{1}                  274      59      54       8 1.00 1.00            23a  OCC    3223  22211  
        Sus. + E4{1}                  134      71      28       5 1.00 1.00            23a  OCC    2576  22211  
        Sus. + E5{1}                  277      65      59       9 1.00 1.00            23a  OCC    3360  22211  
        Sus. + E6{1}                  135      55      27       6 1.00 1.00            23a  OCC    2469  22211  
        Sus. + E7{1}                  274      64      55       9 1.00 1.00            23a  OCC    3252  22211  
        Sus. + E8{1}                  134      57      28       5 1.00 1.00            23a  OCC    2489  22211  
 
 J10  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514      55       1       4 1.00 1.00 1.00 1.00  23a SUST    1751  16700  
        TR:Amb to T1{1}               230       4      52      30 1.00 1.00 1.00 1.00 (17) DISP    1487  25050  
        Amb to T1{1}                  230       4      52      30 1.00 1.00 1.00 1.00 (17) DISP    1487  25050  
        Sus. + E1{1}                  277      57      59       6 1.00 1.00            23a  OCC    3326  22211  
        Sus. + E2{1}                  135      68      27       4 1.00 1.00            23a  OCC    2531  22211  
        Sus. + E3{1}                  274      59      54       6 1.00 1.00            23a  OCC    3224  22211  
        Sus. + E4{1}                  133      71      28       5 1.00 1.00            23a  OCC    2577  22211  
        Sus. + E5{1}                  277      65      60       7 1.00 1.00            23a  OCC    3363  22211  
        Sus. + E6{1}                  136      55      27       4 1.00 1.00            23a  OCC    2471  22211  
        Sus. + E7{1}                  274      64      55       7 1.00 1.00            23a  OCC    3254  22211  
        Sus. + E8{1}                  134      58      28       4 1.00 1.00            23a  OCC    2491  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J11  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514      33       1       4 1.08 1.19 1.00 1.00  23a SUST    1309  16700  
        TR:Amb to T1{1}               230       5      54      30 1.44 1.58 1.58 1.00 (17) DISP    2277  25050  
        Amb to T1{1}                  230       5      54      30 1.44 1.58 1.58 1.00 (17) DISP    2277  25050  
        Sus. + E1{1}                  277      34      66       6 1.08 1.19            23a  OCC    3301  22211  
        Sus. + E2{1}                  135      43      32       4 1.08 1.19            23a  OCC    2308  22211  
        Sus. + E3{1}                  274      33      50       6 1.08 1.19            23a  OCC    2884  22211  
        Sus. + E4{1}                  133      46      24       5 1.08 1.19            23a  OCC    2117  22211  
        Sus. + E5{1}                  278      42      66       7 1.08 1.19            23a  OCC    3334  22211  
        Sus. + E6{1}                  135      36      33       4 1.08 1.19            23a  OCC    2290  22211  
        Sus. + E7{1}                  274      40      51       7 1.08 1.19            23a  OCC    2916  22211  
        Sus. + E8{1}                  134      38      24       4 1.08 1.19            23a  OCC    2061  22211  
 
 J11  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507      59       4      26 1.08 1.19 1.00 1.00  23a SUST    2029  16700  
        TR:Amb to T1{1}               238       3      62      22 1.44 1.58 1.58 1.00 (17) DISP    2490  25050  
        Amb to T1{1}                  238       3      62      22 1.44 1.58 1.58 1.00 (17) DISP    2490  25050  
        Sus. + E1{1}                  285      65      65      36 1.08 1.19            23a  OCC    3950  22211  
        Sus. + E2{1}                  124      62      25      31 1.08 1.19            23a  OCC    2718  22211  
        Sus. + E3{1}                  282      66      67      31 1.08 1.19            23a  OCC    4001  22211  
        Sus. + E4{1}                  123      62      31      26 1.08 1.19            23a  OCC    2873  22211  
        Sus. + E5{1}                  283      67      64      30 1.08 1.19            23a  OCC    3921  22211  
        Sus. + E6{1}                  123      70      24      27 1.08 1.19            23a  OCC    2745  22211  
        Sus. + E7{1}                  281      67      66      26 1.08 1.19            23a  OCC    3977  22211  
        Sus. + E8{1}                  121      70      30      32 1.08 1.19            23a  OCC    2901  22211  
 
 J12 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507      13       4      26 1.00 1.00 1.00 1.00  23a SUST    1002  16700  
        TR:Amb to T1{1}               238       1      66      22 1.00 1.00 1.00 1.00 (17) DISP    1705  25050  
        Amb to T1{1}                  238       1      66      22 1.00 1.00 1.00 1.00 (17) DISP    1705  25050  
        Sus. + E1{1}                  285      16      85      36 1.00 1.00            23a  OCC    3145  22211  
        Sus. + E2{1}                  124      17      41      31 1.00 1.00            23a  OCC    1975  22211  
        Sus. + E3{1}                  283      15      58      31 1.00 1.00            23a  OCC    2518  22211  
        Sus. + E4{1}                  122      17      20      26 1.00 1.00            23a  OCC    1497  22211  
        Sus. + E5{1}                  284      14      85      30 1.00 1.00            23a  OCC    3120  22211  
        Sus. + E6{1}                  122      14      40      27 1.00 1.00            23a  OCC    1950  22211  
        Sus. + E7{1}                  281      15      57      26 1.00 1.00            23a  OCC    2499  22211  
        Sus. + E8{1}                  121      14      19      32 1.00 1.00            23a  OCC    1491  22211  
 
 J12 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       4      13      26 1.30 1.08 1.00 1.00  23a SUST    1027  16700  
        TR:Amb to T1{1}               238      66       1      22 1.73 1.44 1.00 1.00 (17) DISP    2717  25050  
        Amb to T1{1}                  238      66       1      22 1.73 1.44 1.00 1.00 (17) DISP    2717  25050  
        Sus. + E1{1}                  285      85      16      36 1.30 1.08            23a  OCC    3720  22211  
        Sus. + E2{1}                  124      41      17      31 1.30 1.08            23a  OCC    2249  22211  
        Sus. + E3{1}                  283      58      15      31 1.30 1.08            23a  OCC    2910  22211  
        Sus. + E4{1}                  122      20      17      26 1.30 1.08            23a  OCC    1630  22211  
        Sus. + E5{1}                  284      85      14      30 1.30 1.08            23a  OCC    3693  22211  
        Sus. + E6{1}                  122      40      14      27 1.30 1.08            23a  OCC    2222  22211  
        Sus. + E7{1}                  281      57      15      26 1.30 1.08            23a  OCC    2889  22211  
        Sus. + E8{1}                  121      19      14      32 1.30 1.08            23a  OCC    1617  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J12 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       1      15      54 1.30 1.08 1.00 1.00  23a SUST    1499  16700  
        TR:Amb to T1{1}                 8       9      20       3 1.73 1.44 1.00 1.00 (17) DISP     700  25050  
        Amb to T1{1}                    8       9      20       3 1.73 1.44 1.00 1.00 (17) DISP     700  25050  
        Sus. + E1{1}                   46      23      20      61 1.30 1.08            23a  OCC    2220  22211  
        Sus. + E2{1}                   36      17      16      62 1.30 1.08            23a  OCC    2017  22211  
        Sus. + E3{1}                   20      23      16      60 1.30 1.08            23a  OCC    2159  22211  
        Sus. + E4{1}                   25      22      19      61 1.30 1.08            23a  OCC    2151  22211  
        Sus. + E5{1}                   47      23      24      60 1.30 1.08            23a  OCC    2237  22211  
        Sus. + E6{1}                   37      17      20      59 1.30 1.08            23a  OCC    2010  22211  
        Sus. + E7{1}                   20      23      19      61 1.30 1.08            23a  OCC    2172  22211  
        Sus. + E8{1}                   24      22      15      60 1.30 1.08            23a  OCC    2145  22211  
 
 J12 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515      15       1      54 1.00 1.00 1.00 1.00  23a SUST    1483  16700  
        TR:Amb to T1{1}                 8      20       9       3 1.00 1.00 1.00 1.00 (17) DISP     474  25050  
        Amb to T1{1}                    8      20       9       3 1.00 1.00 1.00 1.00 (17) DISP     474  25050  
        Sus. + E1{1}                   46      20      23      61 1.00 1.00            23a  OCC    2061  22211  
        Sus. + E2{1}                   36      16      17      62 1.00 1.00            23a  OCC    1905  22211  
        Sus. + E3{1}                   20      16      23      60 1.00 1.00            23a  OCC    2003  22211  
        Sus. + E4{1}                   25      19      22      61 1.00 1.00            23a  OCC    2003  22211  
        Sus. + E5{1}                   47      24      23      60 1.00 1.00            23a  OCC    2079  22211  
        Sus. + E6{1}                   37      20      17      59 1.00 1.00            23a  OCC    1896  22211  
        Sus. + E7{1}                   20      19      23      61 1.00 1.00            23a  OCC    2017  22211  
        Sus. + E8{1}                   24      15      22      60 1.00 1.00            23a  OCC    1992  22211  
 
 J17  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515      55       0      54 1.00 1.00 1.00 1.00  23a SUST    2143  16700  
        TR:Amb to T1{1}                 8      17      51       3 1.00 1.00 1.00 1.00 (17) DISP    1155  25050  
        Amb to T1{1}                    8      17      51       3 1.00 1.00 1.00 1.00 (17) DISP    1155  25050  
        Sus. + E1{1}                   46      56      49      61 1.00 1.00            23a  OCC    3310  22211  
        Sus. + E2{1}                   37      58      15      62 1.00 1.00            23a  OCC    2571  22211  
        Sus. + E3{1}                   20      59      92      60 1.00 1.00            23a  OCC    4241  22211  
        Sus. + E4{1}                   25      63      51      61 1.00 1.00            23a  OCC    3337  22211  
        Sus. + E5{1}                   47      69      49      60 1.00 1.00            23a  OCC    3348  22211  
        Sus. + E6{1}                   37      66      15      59 1.00 1.00            23a  OCC    2612  22211  
        Sus. + E7{1}                   20      65      91      61 1.00 1.00            23a  OCC    4246  22211  
        Sus. + E8{1}                   24      61      51      60 1.00 1.00            23a  OCC    3327  22211  
 
 J17  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515      55       0      54 1.00 1.00 1.00 1.00  23a SUST    2143  16700  
        TR:Amb to T1{1}               191      17      51       3 1.00 1.00 1.00 1.00 (17) DISP    1324  25050  
        Amb to T1{1}                  191      17      51       3 1.00 1.00 1.00 1.00 (17) DISP    1324  25050  
        Sus. + E1{1}                  229      56      49      61 1.00 1.00            23a  OCC    3489  22211  
        Sus. + E2{1}                  219      58      15      62 1.00 1.00            23a  OCC    2740  22211  
        Sus. + E3{1}                  162      59      92      60 1.00 1.00            23a  OCC    4381  22211  
        Sus. + E4{1}                  158      63      51      61 1.00 1.00            23a  OCC    3468  22211  
        Sus. + E5{1}                  229      69      49      60 1.00 1.00            23a  OCC    3528  22211  
        Sus. + E6{1}                  219      66      15      59 1.00 1.00            23a  OCC    2789  22211  
        Sus. + E7{1}                  162      65      91      61 1.00 1.00            23a  OCC    4386  22211  
        Sus. + E8{1}                  158      61      51      60 1.00 1.00            23a  OCC    3458  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 J13    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       6       4      54 1.00 1.00 1.00 1.00  23a SUST    1395  16700  
        TR:Amb to T1{1}               191       6     181       3 1.00 1.00 1.00 1.00 (17) DISP    4054  25050  
        Amb to T1{1}                  191       6     181       3 1.00 1.00 1.00 1.00 (17) DISP    4054  25050  
        Sus. + E1{1}                  229      10     218      61 1.00 1.00            23a  OCC    6464  22211  
        Sus. + E2{1}                  220       8      65      62 1.00 1.00            23a  OCC    3008  22211  
        Sus. + E3{1}                  161       8     259      60 1.00 1.00            23a  OCC    7311  22211  
        Sus. + E4{1}                  157       7      99      61 1.00 1.00            23a  OCC    3709  22211  
        Sus. + E5{1}                  230       8     217      60 1.00 1.00            23a  OCC    6441  22211  
        Sus. + E6{1}                  220       7      64      59 1.00 1.00            23a  OCC    2980  22211  
        Sus. + E7{1}                  162       6     258      61 1.00 1.00            23a  OCC    7289  22211  
        Sus. + E8{1}                  157       8      99      60 1.00 1.00            23a  OCC    3690  22211  
 
 *** Segment J  end   ***
 
 *** Segment K  begin ***
 
 K00    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 510       2       3      12 1.00 1.00 1.00 1.00  23a SUST     640  16700  
        TR:Amb to T1{1}                13      17       4      10 1.00 1.00 1.00 1.00 (17) DISP     440  25050  
        Amb to T1{1}                   13      17       4      10 1.00 1.00 1.00 1.00 (17) DISP     440  25050  
        Sus. + E1{1}                    4      14      11      31 1.00 1.00            23a  OCC    1180  22211  
        Sus. + E2{1}                    1       3      14      13 1.00 1.00            23a  OCC     905  22211  
        Sus. + E3{1}                    2      14       9      26 1.00 1.00            23a  OCC    1085  22211  
        Sus. + E4{1}                    1       3       6      18 1.00 1.00            23a  OCC     778  22211  
        Sus. + E5{1}                    3      14      10      34 1.00 1.00            23a  OCC    1231  22211  
        Sus. + E6{1}                    0       3      14      14 1.00 1.00            23a  OCC     891  22211  
        Sus. + E7{1}                    1      14      10      29 1.00 1.00            23a  OCC    1141  22211  
        Sus. + E8{1}                    1       2       6      15 1.00 1.00            23a  OCC     740  22211  
 
 K01 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       4       1      12 1.00 1.00 1.00 1.00  23a SUST     656  16700  
        TR:Amb to T1{1}                13      11      13      10 1.00 1.00 1.00 1.00 (17) DISP     441  25050  
        Amb to T1{1}                   13      11      13      10 1.00 1.00 1.00 1.00 (17) DISP     441  25050  
        Sus. + E1{1}                    3       6       2      31 1.00 1.00            23a  OCC    1084  22211  
        Sus. + E2{1}                    1       4       1      13 1.00 1.00            23a  OCC     688  22211  
        Sus. + E3{1}                    2       6       2      26 1.00 1.00            23a  OCC     976  22211  
        Sus. + E4{1}                    1       4       1      18 1.00 1.00            23a  OCC     776  22211  
        Sus. + E5{1}                    3       5       2      34 1.00 1.00            23a  OCC    1148  22211  
        Sus. + E6{1}                    1       4       1      14 1.00 1.00            23a  OCC     700  22211  
        Sus. + E7{1}                    2       5       2      29 1.00 1.00            23a  OCC    1039  22211  
        Sus. + E8{1}                    1       4       1      15 1.00 1.00            23a  OCC     708  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 K01 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       1       4      12 1.30 1.08 1.00 1.00  23a SUST     664  16700  
        TR:Amb to T1{1}                13      13      11      10 1.73 1.44 1.00 1.00 (17) DISP     648  25050  
        Amb to T1{1}                   13      13      11      10 1.73 1.44 1.00 1.00 (17) DISP     648  25050  
        Sus. + E1{1}                    3       2       6      31 1.30 1.08            23a  OCC    1093  22211  
        Sus. + E2{1}                    1       1       4      13 1.30 1.08            23a  OCC     697  22211  
        Sus. + E3{1}                    2       2       6      26 1.30 1.08            23a  OCC     985  22211  
        Sus. + E4{1}                    1       1       4      18 1.30 1.08            23a  OCC     784  22211  
        Sus. + E5{1}                    3       2       5      34 1.30 1.08            23a  OCC    1156  22211  
        Sus. + E6{1}                    1       1       4      14 1.30 1.08            23a  OCC     707  22211  
        Sus. + E7{1}                    2       2       5      29 1.30 1.08            23a  OCC    1047  22211  
        Sus. + E8{1}                    1       1       4      15 1.30 1.08            23a  OCC     716  22211  
 
 K01 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       0      11       5 1.30 1.08 1.00 1.00  23a SUST     784  16700  
        TR:Amb to T1{1}                10      12       9      10 1.73 1.44 1.00 1.00 (17) DISP     576  25050  
        Amb to T1{1}                   10      12       9      10 1.73 1.44 1.00 1.00 (17) DISP     576  25050  
        Sus. + E1{1}                    9       2      27       5 1.30 1.08            23a  OCC    1196  22211  
        Sus. + E2{1}                   12       3      12       6 1.30 1.08            23a  OCC     884  22211  
        Sus. + E3{1}                    6       2      22       5 1.30 1.08            23a  OCC    1073  22211  
        Sus. + E4{1}                    3       1      16       6 1.30 1.08            23a  OCC     910  22211  
        Sus. + E5{1}                    9       2      30       6 1.30 1.08            23a  OCC    1259  22211  
        Sus. + E6{1}                   12       3      13       5 1.30 1.08            23a  OCC     892  22211  
        Sus. + E7{1}                    7       2      25       6 1.30 1.08            23a  OCC    1137  22211  
        Sus. + E8{1}                    3       1      13       5 1.30 1.08            23a  OCC     848  22211  
 
 K01 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       0      11       5 1.00 1.00 1.00 1.00  23a SUST     764  16700  
        TR:Amb to T1{1}                10      12       9      10 1.00 1.00 1.00 1.00 (17) DISP     393  25050  
        Amb to T1{1}                   10      12       9      10 1.00 1.00 1.00 1.00 (17) DISP     393  25050  
        Sus. + E1{1}                    9       2      27       5 1.00 1.00            23a  OCC    1143  22211  
        Sus. + E2{1}                   12       3      12       6 1.00 1.00            23a  OCC     846  22211  
        Sus. + E3{1}                    6       2      22       5 1.00 1.00            23a  OCC    1030  22211  
        Sus. + E4{1}                    3       1      16       6 1.00 1.00            23a  OCC     880  22211  
        Sus. + E5{1}                    9       2      30       6 1.00 1.00            23a  OCC    1202  22211  
        Sus. + E6{1}                   12       3      13       5 1.00 1.00            23a  OCC     854  22211  
        Sus. + E7{1}                    7       2      25       6 1.00 1.00            23a  OCC    1089  22211  
        Sus. + E8{1}                    3       1      13       5 1.00 1.00            23a  OCC     821  22211  
 
 K11  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511      16       0       5 1.00 1.00 1.00 1.00  23a SUST     881  16700  
        TR:Amb to T1{1}                10      13       2      10 1.00 1.00 1.00 1.00 (17) DISP     361  25050  
        Amb to T1{1}                   10      13       2      10 1.00 1.00 1.00 1.00 (17) DISP     361  25050  
        Sus. + E1{1}                    7      18       1       5 1.00 1.00            23a  OCC     938  22211  
        Sus. + E2{1}                   10      20       1       6 1.00 1.00            23a  OCC     979  22211  
        Sus. + E3{1}                    4      19       6       5 1.00 1.00            23a  OCC    1040  22211  
        Sus. + E4{1}                    1      19       4       6 1.00 1.00            23a  OCC     996  22211  
        Sus. + E5{1}                    7      22       1       6 1.00 1.00            23a  OCC    1023  22211  
        Sus. + E6{1}                   10      17       2       5 1.00 1.00            23a  OCC     926  22211  
        Sus. + E7{1}                    5      23       6       6 1.00 1.00            23a  OCC    1097  22211  
        Sus. + E8{1}                    2      17       4       5 1.00 1.00            23a  OCC     969  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 K11  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511      16       0       5 1.00 1.00 1.00 1.00  23a SUST     881  16700  
        TR:Amb to T1{1}                 4      13       2      10 1.00 1.00 1.00 1.00 (17) DISP     357  25050  
        Amb to T1{1}                    4      13       2      10 1.00 1.00 1.00 1.00 (17) DISP     357  25050  
        Sus. + E1{1}                    2      18       1       5 1.00 1.00            23a  OCC     933  22211  
        Sus. + E2{1}                    5      20       1       6 1.00 1.00            23a  OCC     974  22211  
        Sus. + E3{1}                    9      19       6       5 1.00 1.00            23a  OCC    1045  22211  
        Sus. + E4{1}                    6      19       4       6 1.00 1.00            23a  OCC    1001  22211  
        Sus. + E5{1}                    2      22       1       6 1.00 1.00            23a  OCC    1018  22211  
        Sus. + E6{1}                    5      17       2       5 1.00 1.00            23a  OCC     921  22211  
        Sus. + E7{1}                   10      23       6       6 1.00 1.00            23a  OCC    1101  22211  
        Sus. + E8{1}                    7      17       4       5 1.00 1.00            23a  OCC     974  22211  
 
 K02 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       3       5       5 1.00 1.00 1.00 1.00  23a SUST     648  16700  
        TR:Amb to T1{1}                 4       4      10      10 1.00 1.00 1.00 1.00 (17) DISP     318  25050  
        Amb to T1{1}                    4       4      10      10 1.00 1.00 1.00 1.00 (17) DISP     318  25050  
        Sus. + E1{1}                    2       7      10       5 1.00 1.00            23a  OCC     802  22211  
        Sus. + E2{1}                    4       3       8       6 1.00 1.00            23a  OCC     738  22211  
        Sus. + E3{1}                    9       8      16       5 1.00 1.00            23a  OCC     921  22211  
        Sus. + E4{1}                    5       3       7       6 1.00 1.00            23a  OCC     708  22211  
        Sus. + E5{1}                    1       8      12       6 1.00 1.00            23a  OCC     833  22211  
        Sus. + E6{1}                    4       4       7       5 1.00 1.00            23a  OCC     709  22211  
        Sus. + E7{1}                    9       9      17       6 1.00 1.00            23a  OCC     952  22211  
        Sus. + E8{1}                    6       4       8       5 1.00 1.00            23a  OCC     729  22211  
 
 K02 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       5       3       5 1.30 1.08 1.00 1.00  23a SUST     679  16700  
        TR:Amb to T1{1}                 4      10       4      10 1.73 1.44 1.00 1.00 (17) DISP     451  25050  
        Amb to T1{1}                    4      10       4      10 1.73 1.44 1.00 1.00 (17) DISP     451  25050  
        Sus. + E1{1}                    2      10       7       5 1.30 1.08            23a  OCC     868  22211  
        Sus. + E2{1}                    4       8       3       6 1.30 1.08            23a  OCC     792  22211  
        Sus. + E3{1}                    9      16       8       5 1.30 1.08            23a  OCC    1022  22211  
        Sus. + E4{1}                    5       7       3       6 1.30 1.08            23a  OCC     752  22211  
        Sus. + E5{1}                    1      12       8       6 1.30 1.08            23a  OCC     906  22211  
        Sus. + E6{1}                    4       7       4       5 1.30 1.08            23a  OCC     757  22211  
        Sus. + E7{1}                    9      17       9       6 1.30 1.08            23a  OCC    1060  22211  
        Sus. + E8{1}                    6       8       4       5 1.30 1.08            23a  OCC     782  22211  
 
 K02 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 508       6       2       0 1.30 1.08 1.00 1.00  23a SUST     682  16700  
        TR:Amb to T1{1}                 9      11       7       1 1.73 1.44 1.00 1.00 (17) DISP     482  25050  
        Amb to T1{1}                    9      11       7       1 1.73 1.44 1.00 1.00 (17) DISP     482  25050  
        Sus. + E1{1}                    4      13       3       5 1.30 1.08            23a  OCC     912  22211  
        Sus. + E2{1}                    2       9       3       1 1.30 1.08            23a  OCC     774  22211  
        Sus. + E3{1}                    4      15       3       6 1.30 1.08            23a  OCC     993  22211  
        Sus. + E4{1}                    1       6       3       1 1.30 1.08            23a  OCC     711  22211  
        Sus. + E5{1}                    5      14       3       5 1.30 1.08            23a  OCC     950  22211  
        Sus. + E6{1}                    0       7       2       1 1.30 1.08            23a  OCC     735  22211  
        Sus. + E7{1}                    6      17       3       6 1.30 1.08            23a  OCC    1032  22211  
        Sus. + E8{1}                    0       8       2       1 1.30 1.08            23a  OCC     740  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 K02 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 508       2       6       0 1.00 1.00 1.00 1.00  23a SUST     643  16700  
        TR:Amb to T1{1}                 9       7      11       1 1.00 1.00 1.00 1.00 (17) DISP     297  25050  
        Amb to T1{1}                    9       7      11       1 1.00 1.00 1.00 1.00 (17) DISP     297  25050  
        Sus. + E1{1}                    4       3      13       5 1.00 1.00            23a  OCC     833  22211  
        Sus. + E2{1}                    2       3       9       1 1.00 1.00            23a  OCC     717  22211  
        Sus. + E3{1}                    4       3      15       6 1.00 1.00            23a  OCC     896  22211  
        Sus. + E4{1}                    1       3       6       1 1.00 1.00            23a  OCC     671  22211  
        Sus. + E5{1}                    5       3      14       5 1.00 1.00            23a  OCC     861  22211  
        Sus. + E6{1}                    0       2       7       1 1.00 1.00            23a  OCC     686  22211  
        Sus. + E7{1}                    6       3      17       6 1.00 1.00            23a  OCC     925  22211  
        Sus. + E8{1}                    0       2       8       1 1.00 1.00            23a  OCC     691  22211  
 
 K03 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 508       6       0       0 1.00 1.00 1.00 1.00  23a SUST     647  16700  
        TR:Amb to T1{1}                 9      21       1       1 1.00 1.00 1.00 1.00 (17) DISP     469  25050  
        Amb to T1{1}                    9      21       1       1 1.00 1.00 1.00 1.00 (17) DISP     469  25050  
        Sus. + E1{1}                    2       9       7       5 1.00 1.00            23a  OCC     841  22211  
        Sus. + E2{1}                    1      13       5       1 1.00 1.00            23a  OCC     827  22211  
        Sus. + E3{1}                    2       8      10       6 1.00 1.00            23a  OCC     915  22211  
        Sus. + E4{1}                    2      12      10       1 1.00 1.00            23a  OCC     912  22211  
        Sus. + E5{1}                    3       8       7       5 1.00 1.00            23a  OCC     834  22211  
        Sus. + E6{1}                    2      11       5       1 1.00 1.00            23a  OCC     802  22211  
        Sus. + E7{1}                    3       7      10       6 1.00 1.00            23a  OCC     909  22211  
        Sus. + E8{1}                    3      11      10       1 1.00 1.00            23a  OCC     896  22211  
 
 K03 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 508       6       0       0 1.30 1.08 1.00 1.00  23a SUST     690  16700  
        TR:Amb to T1{1}                 9      21       1       1 1.73 1.44 1.00 1.00 (17) DISP     804  25050  
        Amb to T1{1}                    9      21       1       1 1.73 1.44 1.00 1.00 (17) DISP     804  25050  
        Sus. + E1{1}                    2       9       7       5 1.30 1.08            23a  OCC     901  22211  
        Sus. + E2{1}                    1      13       5       1 1.30 1.08            23a  OCC     910  22211  
        Sus. + E3{1}                    2       8      10       6 1.30 1.08            23a  OCC     977  22211  
        Sus. + E4{1}                    2      12      10       1 1.30 1.08            23a  OCC     993  22211  
        Sus. + E5{1}                    3       8       7       5 1.30 1.08            23a  OCC     890  22211  
        Sus. + E6{1}                    2      11       5       1 1.30 1.08            23a  OCC     875  22211  
        Sus. + E7{1}                    3       7      10       6 1.30 1.08            23a  OCC     970  22211  
        Sus. + E8{1}                    3      11      10       1 1.30 1.08            23a  OCC     969  22211  
 
 K03 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       6       0       0 1.30 1.08 1.00 1.00  23a SUST     693  16700  
        TR:Amb to T1{1}                10      22       3       3 1.73 1.44 1.00 1.00 (17) DISP     824  25050  
        Amb to T1{1}                   10      22       3       3 1.73 1.44 1.00 1.00 (17) DISP     824  25050  
        Sus. + E1{1}                    0       9       4       7 1.30 1.08            23a  OCC     882  22211  
        Sus. + E2{1}                    1      13       2       5 1.30 1.08            23a  OCC     915  22211  
        Sus. + E3{1}                    1       8       4      12 1.30 1.08            23a  OCC     978  22211  
        Sus. + E4{1}                    1      12       1      11 1.30 1.08            23a  OCC     987  22211  
        Sus. + E5{1}                    1       8       4       7 1.30 1.08            23a  OCC     867  22211  
        Sus. + E6{1}                    3      11       1       5 1.30 1.08            23a  OCC     876  22211  
        Sus. + E7{1}                    1       7       4      12 1.30 1.08            23a  OCC     973  22211  
        Sus. + E8{1}                    3      11       1      11 1.30 1.08            23a  OCC     964  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 K03 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       6       0       0 1.00 1.00 1.00 1.00  23a SUST     649  16700  
        TR:Amb to T1{1}                10      22       3       3 1.00 1.00 1.00 1.00 (17) DISP     482  25050  
        Amb to T1{1}                   10      22       3       3 1.00 1.00 1.00 1.00 (17) DISP     482  25050  
        Sus. + E1{1}                    0       9       4       7 1.00 1.00            23a  OCC     827  22211  
        Sus. + E2{1}                    1      13       2       5 1.00 1.00            23a  OCC     835  22211  
        Sus. + E3{1}                    1       8       4      12 1.00 1.00            23a  OCC     930  22211  
        Sus. + E4{1}                    1      12       1      11 1.00 1.00            23a  OCC     922  22211  
        Sus. + E5{1}                    1       8       4       7 1.00 1.00            23a  OCC     818  22211  
        Sus. + E6{1}                    3      11       1       5 1.00 1.00            23a  OCC     808  22211  
        Sus. + E7{1}                    1       7       4      12 1.00 1.00            23a  OCC     927  22211  
        Sus. + E8{1}                    3      11       1      11 1.00 1.00            23a  OCC     908  22211  
 
 K04 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 493      22       6       0 1.00 1.00 1.00 1.00  23a SUST     996  16700  
        TR:Amb to T1{1}                10       2      14       3 1.00 1.00 1.00 1.00 (17) DISP     325  25050  
        Amb to T1{1}                   10       2      14       3 1.00 1.00 1.00 1.00 (17) DISP     325  25050  
        Sus. + E1{1}                    2      25      10       7 1.00 1.00            23a  OCC    1178  22211  
        Sus. + E2{1}                    0      22       6       5 1.00 1.00            23a  OCC    1108  22211  
        Sus. + E3{1}                    2      23      13      12 1.00 1.00            23a  OCC    1307  22211  
        Sus. + E4{1}                    1      24       7      11 1.00 1.00            23a  OCC    1243  22211  
        Sus. + E5{1}                    3      24      11       7 1.00 1.00            23a  OCC    1193  22211  
        Sus. + E6{1}                    5      28       7       5 1.00 1.00            23a  OCC    1173  22211  
        Sus. + E7{1}                    3      25      14      12 1.00 1.00            23a  OCC    1332  22211  
        Sus. + E8{1}                    4      29       9      11 1.00 1.00            23a  OCC    1302  22211  
 
 K04 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 493       6      22       0 1.30 1.08 1.00 1.00  23a SUST    1046  16700  
        TR:Amb to T1{1}                10      14       2       3 1.73 1.44 1.00 1.00 (17) DISP     550  25050  
        Amb to T1{1}                   10      14       2       3 1.73 1.44 1.00 1.00 (17) DISP     550  25050  
        Sus. + E1{1}                    2      10      25       7 1.30 1.08            23a  OCC    1246  22211  
        Sus. + E2{1}                    0       6      22       5 1.30 1.08            23a  OCC    1158  22211  
        Sus. + E3{1}                    2      13      23      12 1.30 1.08            23a  OCC    1384  22211  
        Sus. + E4{1}                    1       7      24      11 1.30 1.08            23a  OCC    1296  22211  
        Sus. + E5{1}                    3      11      24       7 1.30 1.08            23a  OCC    1269  22211  
        Sus. + E6{1}                    5       7      28       5 1.30 1.08            23a  OCC    1232  22211  
        Sus. + E7{1}                    3      14      25      12 1.30 1.08            23a  OCC    1418  22211  
        Sus. + E8{1}                    4       9      29      11 1.30 1.08            23a  OCC    1365  22211  
 
 K04 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       1       1      23 1.30 1.08 1.00 1.00  23a SUST     752  16700  
        TR:Amb to T1{1}                 4      13       0       4 1.73 1.44 1.00 1.00 (17) DISP     494  25050  
        Amb to T1{1}                    4      13       0       4 1.73 1.44 1.00 1.00 (17) DISP     494  25050  
        Sus. + E1{1}                    5       7       7      26 1.30 1.08            23a  OCC     990  22211  
        Sus. + E2{1}                    2       1       7      25 1.30 1.08            23a  OCC     903  22211  
        Sus. + E3{1}                    2       9      13      25 1.30 1.08            23a  OCC    1139  22211  
        Sus. + E4{1}                    1       2      10      27 1.30 1.08            23a  OCC    1000  22211  
        Sus. + E5{1}                    5       7       7      25 1.30 1.08            23a  OCC     992  22211  
        Sus. + E6{1}                    2       1       7      30 1.30 1.08            23a  OCC     977  22211  
        Sus. + E7{1}                    3       9      13      27 1.30 1.08            23a  OCC    1141  22211  
        Sus. + E8{1}                    0       3      10      32 1.30 1.08            23a  OCC    1061  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 K04 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       1       1      23 1.00 1.00 1.00 1.00  23a SUST     748  16700  
        TR:Amb to T1{1}                 4      13       0       4 1.00 1.00 1.00 1.00 (17) DISP     294  25050  
        Amb to T1{1}                    4      13       0       4 1.00 1.00 1.00 1.00 (17) DISP     294  25050  
        Sus. + E1{1}                    5       7       7      26 1.00 1.00            23a  OCC     952  22211  
        Sus. + E2{1}                    2       1       7      25 1.00 1.00            23a  OCC     889  22211  
        Sus. + E3{1}                    2       9      13      25 1.00 1.00            23a  OCC    1083  22211  
        Sus. + E4{1}                    1       2      10      27 1.00 1.00            23a  OCC     979  22211  
        Sus. + E5{1}                    5       7       7      25 1.00 1.00            23a  OCC     953  22211  
        Sus. + E6{1}                    2       1       7      30 1.00 1.00            23a  OCC     965  22211  
        Sus. + E7{1}                    3       9      13      27 1.00 1.00            23a  OCC    1086  22211  
        Sus. + E8{1}                    0       3      10      32 1.00 1.00            23a  OCC    1043  22211  
 
 K08    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511      14       4      23 1.00 1.00 1.00 1.00  23a SUST     990  16700  
        TR:Amb to T1{1}                 4       7       5       4 1.00 1.00 1.00 1.00 (17) DISP     200  25050  
        Amb to T1{1}                    4       7       5       4 1.00 1.00 1.00 1.00 (17) DISP     200  25050  
        Sus. + E1{1}                    5      21       9      26 1.00 1.00            23a  OCC    1202  22211  
        Sus. + E2{1}                    2      15      13      25 1.00 1.00            23a  OCC    1194  22211  
        Sus. + E3{1}                    2      24      18      25 1.00 1.00            23a  OCC    1368  22211  
        Sus. + E4{1}                    1      16      11      27 1.00 1.00            23a  OCC    1163  22211  
        Sus. + E5{1}                    6      18      10      25 1.00 1.00            23a  OCC    1160  22211  
        Sus. + E6{1}                    3      17      14      30 1.00 1.00            23a  OCC    1276  22211  
        Sus. + E7{1}                    2      21      16      27 1.00 1.00            23a  OCC    1312  22211  
        Sus. + E8{1}                    1      15      10      32 1.00 1.00            23a  OCC    1231  22211  
 
 K07    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 458      24      22       6 1.00 1.00 1.00 1.00  23a SUST    1205  16700  
        TR:Amb to T1{1}                10       6       6       7 1.00 1.00 1.00 1.00 (17) DISP     235  25050  
        Amb to T1{1}                   10       6       6       7 1.00 1.00 1.00 1.00 (17) DISP     235  25050  
        Sus. + E1{1}                    6      29      32       9 1.00 1.00            23a  OCC    1479  22211  
        Sus. + E2{1}                    5      28      25      16 1.00 1.00            23a  OCC    1462  22211  
        Sus. + E3{1}                    6      28      33      20 1.00 1.00            23a  OCC    1614  22211  
        Sus. + E4{1}                    5      30      24      10 1.00 1.00            23a  OCC    1381  22211  
        Sus. + E5{1}                    7      26      27      11 1.00 1.00            23a  OCC    1374  22211  
        Sus. + E6{1}                    9      34      25      17 1.00 1.00            23a  OCC    1559  22211  
        Sus. + E7{1}                    7      27      27      18 1.00 1.00            23a  OCC    1523  22211  
        Sus. + E8{1}                    8      36      26       9 1.00 1.00            23a  OCC    1500  22211  
 
 J11    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 456      26      21       6 1.08 1.19 1.00 1.00  23a SUST    1320  16700  
        TR:Amb to T1{1}                10       9       7       7 1.44 1.58 1.58 1.00 (17) DISP     411  25050  
        Amb to T1{1}                   10       9       7       7 1.44 1.58 1.58 1.00 (17) DISP     411  25050  
        Sus. + E1{1}                    6      34      36       9 1.08 1.19            23a  OCC    1757  22211  
        Sus. + E2{1}                    5      34      27      16 1.08 1.19            23a  OCC    1655  22211  
        Sus. + E3{1}                    7      33      31      20 1.08 1.19            23a  OCC    1754  22211  
        Sus. + E4{1}                    5      36      23      10 1.08 1.19            23a  OCC    1588  22211  
        Sus. + E5{1}                    7      28      31      11 1.08 1.19            23a  OCC    1597  22211  
        Sus. + E6{1}                    9      40      22      17 1.08 1.19            23a  OCC    1757  22211  
        Sus. + E7{1}                    7      27      25      18 1.08 1.19            23a  OCC    1629  22211  
        Sus. + E8{1}                    9      43      28       9 1.08 1.19            23a  OCC    1761  22211  

Page 439

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 442 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 108
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment K  end   ***
 
 *** Segment M  begin ***
 
 M01    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       1       0      14 1.00 1.00 1.00 1.00  23a SUST     327  16700  
        TR:Amb to T1{1}                95       0     101       0 1.00 1.00 1.00 1.00 (17) DISP    2243  25050  
        Amb to T1{1}                   95       0     101       0 1.00 1.00 1.00 1.00 (17) DISP    2243  25050  
        Sus. + E1{1}                  138       1      43      16 1.00 1.00            23a  OCC    1437  22211  
        Sus. + E2{1}                  153       1      61      16 1.00 1.00            23a  OCC    1864  22211  
        Sus. + E3{1}                   11       1      34      16 1.00 1.00            23a  OCC    1111  22211  
        Sus. + E4{1}                  295       1      48      16 1.00 1.00            23a  OCC    1698  22211  
        Sus. + E5{1}                  138       1      43      16 1.00 1.00            23a  OCC    1437  22211  
        Sus. + E6{1}                  153       1      61      16 1.00 1.00            23a  OCC    1864  22211  
        Sus. + E7{1}                   11       1      34      16 1.00 1.00            23a  OCC    1111  22211  
        Sus. + E8{1}                  295       1      48      16 1.00 1.00            23a  OCC    1698  22211  
 
 M02    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       1       0      14 1.00 1.00 1.00 1.00  23a SUST     327  16700  
        TR:Amb to T1{1}                95       0      91       0 1.00 1.00 1.00 1.00 (17) DISP    2037  25050  
        Amb to T1{1}                   95       0      91       0 1.00 1.00 1.00 1.00 (17) DISP    2037  25050  
        Sus. + E1{1}                  138       1      31      16 1.00 1.00            23a  OCC    1161  22211  
        Sus. + E2{1}                  153       1      46      16 1.00 1.00            23a  OCC    1514  22211  
        Sus. + E3{1}                   11       1      26      16 1.00 1.00            23a  OCC     920  22211  
        Sus. + E4{1}                  295       1      38      16 1.00 1.00            23a  OCC    1470  22211  
        Sus. + E5{1}                  138       1      31      16 1.00 1.00            23a  OCC    1161  22211  
        Sus. + E6{1}                  153       1      46      16 1.00 1.00            23a  OCC    1514  22211  
        Sus. + E7{1}                   11       1      26      16 1.00 1.00            23a  OCC     920  22211  
        Sus. + E8{1}                  295       1      38      16 1.00 1.00            23a  OCC    1470  22211  
 
 M03  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       3       0      14 1.00 1.00 1.00 1.00  23a SUST     107  16700  
        TR:Amb to T1{1}                95       0      77       0 1.00 1.00 1.00 1.00 (17) DISP     579  25050  
        Amb to T1{1}                   95       0      77       0 1.00 1.00 1.00 1.00 (17) DISP     579  25050  
        Sus. + E1{1}                  138       4      13      16 1.00 1.00            23a  OCC     266  22211  
        Sus. + E2{1}                  154       4      23      16 1.00 1.00            23a  OCC     349  22211  
        Sus. + E3{1}                   11       4      13      16 1.00 1.00            23a  OCC     210  22211  
        Sus. + E4{1}                  294       4      23      16 1.00 1.00            23a  OCC     413  22211  
        Sus. + E5{1}                  138       4      13      16 1.00 1.00            23a  OCC     266  22211  
        Sus. + E6{1}                  154       4      23      16 1.00 1.00            23a  OCC     349  22211  
        Sus. + E7{1}                   11       4      13      16 1.00 1.00            23a  OCC     210  22211  
        Sus. + E8{1}                  294       4      23      16 1.00 1.00            23a  OCC     413  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 M03  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       3       0      14 1.00 1.00 1.00 1.00  23a SUST     107  16700  
        TR:Amb to T1{1}               153       0      77       0 1.00 1.00 1.00 1.00 (17) DISP     605  25050  
        Amb to T1{1}                  153       0      77       0 1.00 1.00 1.00 1.00 (17) DISP     605  25050  
        Sus. + E1{1}                   80       4      13      16 1.00 1.00            23a  OCC     239  22211  
        Sus. + E2{1}                  212       4      23      16 1.00 1.00            23a  OCC     376  22211  
        Sus. + E3{1}                   47       4      13      16 1.00 1.00            23a  OCC     226  22211  
        Sus. + E4{1}                  352       4      23      16 1.00 1.00            23a  OCC     440  22211  
        Sus. + E5{1}                   80       4      13      16 1.00 1.00            23a  OCC     239  22211  
        Sus. + E6{1}                  212       4      23      16 1.00 1.00            23a  OCC     376  22211  
        Sus. + E7{1}                   47       4      13      16 1.00 1.00            23a  OCC     226  22211  
        Sus. + E8{1}                  352       4      23      16 1.00 1.00            23a  OCC     440  22211  
 
 M04    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      24       0      14 1.00 1.00 1.00 1.00  23a SUST     200  16700  
        TR:Amb to T1{1}               153       0      53       0 1.00 1.00 1.00 1.00 (17) DISP     440  25050  
        Amb to T1{1}                  153       0      53       0 1.00 1.00 1.00 1.00 (17) DISP     440  25050  
        Sus. + E1{1}                   79      26      11      16 1.00 1.00            23a  OCC     317  22211  
        Sus. + E2{1}                  213      26       6      16 1.00 1.00            23a  OCC     351  22211  
        Sus. + E3{1}                   46      26       2      16 1.00 1.00            23a  OCC     248  22211  
        Sus. + E4{1}                  351      26       5      16 1.00 1.00            23a  OCC     406  22211  
        Sus. + E5{1}                   79      26      11      16 1.00 1.00            23a  OCC     317  22211  
        Sus. + E6{1}                  213      26       6      16 1.00 1.00            23a  OCC     351  22211  
        Sus. + E7{1}                   46      26       2      16 1.00 1.00            23a  OCC     248  22211  
        Sus. + E8{1}                  351      26       5      16 1.00 1.00            23a  OCC     406  22211  
 
 M05    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      41       0      14 1.00 1.00 1.00 1.00  23a SUST     313  16700  
        TR:Amb to T1{1}               153       0      16       0 1.00 1.00 1.00 1.00 (17) DISP     183  25050  
        Amb to T1{1}                  153       0      16       0 1.00 1.00 1.00 1.00 (17) DISP     183  25050  
        Sus. + E1{1}                   67      46      52      16 1.00 1.00            23a  OCC     721  22211  
        Sus. + E2{1}                  225      46      49      16 1.00 1.00            23a  OCC     773  22211  
        Sus. + E3{1}                   33      46      31      16 1.00 1.00            23a  OCC     554  22211  
        Sus. + E4{1}                  339      46      19      16 1.00 1.00            23a  OCC     615  22211  
        Sus. + E5{1}                   67      46      52      16 1.00 1.00            23a  OCC     721  22211  
        Sus. + E6{1}                  225      46      49      16 1.00 1.00            23a  OCC     773  22211  
        Sus. + E7{1}                   33      46      31      16 1.00 1.00            23a  OCC     554  22211  
        Sus. + E8{1}                  339      46      19      16 1.00 1.00            23a  OCC     615  22211  
 
 N00    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      23      14 1.11 1.23 1.00 1.00  23a SUST     228  16700  
        TR:Amb to T1{1}               153      49       0       0 1.48 1.64 1.64 1.00 (17) DISP     618  25050  
        Amb to T1{1}                  153      49       0       0 1.48 1.64 1.64 1.00 (17) DISP     618  25050  
        Sus. + E1{1}                   64     133      26      16 1.11 1.23            23a  OCC    1329  22211  
        Sus. + E2{1}                  227     115      26      16 1.11 1.23            23a  OCC    1257  22211  
        Sus. + E3{1}                   31      90      26      16 1.11 1.23            23a  OCC     965  22211  
        Sus. + E4{1}                  337      53      26      16 1.11 1.23            23a  OCC     813  22211  
        Sus. + E5{1}                   64     133      26      16 1.11 1.23            23a  OCC    1329  22211  
        Sus. + E6{1}                  227     115      26      16 1.11 1.23            23a  OCC    1257  22211  
        Sus. + E7{1}                   31      90      26      16 1.11 1.23            23a  OCC     965  22211  
        Sus. + E8{1}                  337      53      26      16 1.11 1.23            23a  OCC     813  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment M  end   ***
 
 *** Segment N  begin ***
 
 N00    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      14      21 1.11 1.23 1.00 1.00  23a SUST     199  16700  
        TR:Amb to T1{1}               324      25       0       0 1.48 1.64 1.64 1.00 (17) DISP     492  25050  
        Amb to T1{1}                  324      25       0       0 1.48 1.64 1.64 1.00 (17) DISP     492  25050  
        Sus. + E1{1}                  116       6      16      23 1.11 1.23            23a  OCC     302  22211  
        Sus. + E2{1}                  299     195      16      23 1.11 1.23            23a  OCC    1905  22211  
        Sus. + E3{1}                  134      66      16      23 1.11 1.23            23a  OCC     792  22211  
        Sus. + E4{1}                  326     270      16      23 1.11 1.23            23a  OCC    2517  22211  
        Sus. + E5{1}                  116       6      16      23 1.11 1.23            23a  OCC     302  22211  
        Sus. + E6{1}                  299     195      16      23 1.11 1.23            23a  OCC    1905  22211  
        Sus. + E7{1}                  134      66      16      23 1.11 1.23            23a  OCC     792  22211  
        Sus. + E8{1}                  326     270      16      23 1.11 1.23            23a  OCC    2517  22211  
 
 N01  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      24       0      21 1.00 1.00 1.00 1.00  23a SUST     231  16700  
        TR:Amb to T1{1}               324       0      43       0 1.00 1.00 1.00 1.00 (17) DISP     445  25050  
        Amb to T1{1}                  324       0      43       0 1.00 1.00 1.00 1.00 (17) DISP     445  25050  
        Sus. + E1{1}                  115      27       4      23 1.00 1.00            23a  OCC     321  22211  
        Sus. + E2{1}                  300      27     103      23 1.00 1.00            23a  OCC    1115  22211  
        Sus. + E3{1}                  133      27      40      23 1.00 1.00            23a  OCC     588  22211  
        Sus. + E4{1}                  327      27     149      23 1.00 1.00            23a  OCC    1463  22211  
        Sus. + E5{1}                  115      27       4      23 1.00 1.00            23a  OCC     321  22211  
        Sus. + E6{1}                  300      27     103      23 1.00 1.00            23a  OCC    1115  22211  
        Sus. + E7{1}                  133      27      40      23 1.00 1.00            23a  OCC     588  22211  
        Sus. + E8{1}                  327      27     149      23 1.00 1.00            23a  OCC    1463  22211  
 
 N01  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      24       0      21 1.00 1.00 1.00 1.00  23a SUST     231  16700  
        TR:Amb to T1{1}               341       0      43       0 1.00 1.00 1.00 1.00 (17) DISP     452  25050  
        Amb to T1{1}                  341       0      43       0 1.00 1.00 1.00 1.00 (17) DISP     452  25050  
        Sus. + E1{1}                  131      27       4      23 1.00 1.00            23a  OCC     329  22211  
        Sus. + E2{1}                  316      27     103      23 1.00 1.00            23a  OCC    1123  22211  
        Sus. + E3{1}                  150      27      40      23 1.00 1.00            23a  OCC     596  22211  
        Sus. + E4{1}                  343      27     149      23 1.00 1.00            23a  OCC    1471  22211  
        Sus. + E5{1}                  131      27       4      23 1.00 1.00            23a  OCC     329  22211  
        Sus. + E6{1}                  316      27     103      23 1.00 1.00            23a  OCC    1123  22211  
        Sus. + E7{1}                  150      27      40      23 1.00 1.00            23a  OCC     596  22211  
        Sus. + E8{1}                  343      27     149      23 1.00 1.00            23a  OCC    1471  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 N02 N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      19       0      21 1.00 1.00 1.00 1.00  23a SUST     205  16700  
        TR:Amb to T1{1}               341       0     184       0 1.00 1.00 1.00 1.00 (17) DISP    1431  25050  
        Amb to T1{1}                  341       0     184       0 1.00 1.00 1.00 1.00 (17) DISP    1431  25050  
        Sus. + E1{1}                  130      21      46      23 1.00 1.00            23a  OCC     597  22211  
        Sus. + E2{1}                  318      21      74      23 1.00 1.00            23a  OCC     886  22211  
        Sus. + E3{1}                  149      21      41      23 1.00 1.00            23a  OCC     568  22211  
        Sus. + E4{1}                  345      21      65      23 1.00 1.00            23a  OCC     838  22211  
        Sus. + E5{1}                  130      21      46      23 1.00 1.00            23a  OCC     597  22211  
        Sus. + E6{1}                  318      21      74      23 1.00 1.00            23a  OCC     886  22211  
        Sus. + E7{1}                  149      21      41      23 1.00 1.00            23a  OCC     568  22211  
        Sus. + E8{1}                  345      21      65      23 1.00 1.00            23a  OCC     838  22211  
 
 N02 N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      19      21 1.33 1.11 1.00 1.00  23a SUST     215  16700  
        TR:Amb to T1{1}               341     184       0       0 1.78 1.48 1.00 1.00 (17) DISP    2424  25050  
        Amb to T1{1}                  341     184       0       0 1.78 1.48 1.00 1.00 (17) DISP    2424  25050  
        Sus. + E1{1}                  130      46      21      23 1.33 1.11            23a  OCC     717  22211  
        Sus. + E2{1}                  318      74      21      23 1.33 1.11            23a  OCC    1073  22211  
        Sus. + E3{1}                  149      41      21      23 1.33 1.11            23a  OCC     676  22211  
        Sus. + E4{1}                  345      65      21      23 1.33 1.11            23a  OCC    1006  22211  
        Sus. + E5{1}                  130      46      21      23 1.33 1.11            23a  OCC     717  22211  
        Sus. + E6{1}                  318      74      21      23 1.33 1.11            23a  OCC    1073  22211  
        Sus. + E7{1}                  149      41      21      23 1.33 1.11            23a  OCC     676  22211  
        Sus. + E8{1}                  345      65      21      23 1.33 1.11            23a  OCC    1006  22211  
 
 N02 F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      43       5 1.33 1.11 1.00 1.00  23a SUST     348  16700  
        TR:Amb to T1{1}               384     200       0       0 1.78 1.48 1.00 1.00 (17) DISP    2641  25050  
        Amb to T1{1}                  384     200       0       0 1.78 1.48 1.00 1.00 (17) DISP    2641  25050  
        Sus. + E1{1}                  142      51      48       5 1.33 1.11            23a  OCC     904  22211  
        Sus. + E2{1}                  404     106      48       5 1.33 1.11            23a  OCC    1558  22211  
        Sus. + E3{1}                  186      55      48       5 1.33 1.11            23a  OCC     964  22211  
        Sus. + E4{1}                  460     108      48       5 1.33 1.11            23a  OCC    1610  22211  
        Sus. + E5{1}                  142      51      48       5 1.33 1.11            23a  OCC     904  22211  
        Sus. + E6{1}                  404     106      48       5 1.33 1.11            23a  OCC    1558  22211  
        Sus. + E7{1}                  186      55      48       5 1.33 1.11            23a  OCC     964  22211  
        Sus. + E8{1}                  460     108      48       5 1.33 1.11            23a  OCC    1610  22211  
 
 N02 F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      43       0       5 1.00 1.00 1.00 1.00  23a SUST     314  16700  
        TR:Amb to T1{1}               384       0     200       0 1.00 1.00 1.00 1.00 (17) DISP    1561  25050  
        Amb to T1{1}                  384       0     200       0 1.00 1.00 1.00 1.00 (17) DISP    1561  25050  
        Sus. + E1{1}                  142      48      51       5 1.00 1.00            23a  OCC     748  22211  
        Sus. + E2{1}                  404      48     106       5 1.00 1.00            23a  OCC    1270  22211  
        Sus. + E3{1}                  186      48      55       5 1.00 1.00            23a  OCC     799  22211  
        Sus. + E4{1}                  460      48     108       5 1.00 1.00            23a  OCC    1315  22211  
        Sus. + E5{1}                  142      48      51       5 1.00 1.00            23a  OCC     748  22211  
        Sus. + E6{1}                  404      48     106       5 1.00 1.00            23a  OCC    1270  22211  
        Sus. + E7{1}                  186      48      55       5 1.00 1.00            23a  OCC     799  22211  
        Sus. + E8{1}                  460      48     108       5 1.00 1.00            23a  OCC    1315  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 N03    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      73       0       5 1.00 1.00 1.00 1.00  23a SUST     530  16700  
        TR:Amb to T1{1}               384       0     142       0 1.00 1.00 1.00 1.00 (17) DISP    1160  25050  
        Amb to T1{1}                  384       0     142       0 1.00 1.00 1.00 1.00 (17) DISP    1160  25050  
        Sus. + E1{1}                  142      82      27       5 1.00 1.00            23a  OCC     805  22211  
        Sus. + E2{1}                  406      82      79       5 1.00 1.00            23a  OCC    1296  22211  
        Sus. + E3{1}                  184      82      41       5 1.00 1.00            23a  OCC     919  22211  
        Sus. + E4{1}                  460      82      92       5 1.00 1.00            23a  OCC    1411  22211  
        Sus. + E5{1}                  142      82      27       5 1.00 1.00            23a  OCC     805  22211  
        Sus. + E6{1}                  406      82      79       5 1.00 1.00            23a  OCC    1296  22211  
        Sus. + E7{1}                  184      82      41       5 1.00 1.00            23a  OCC     919  22211  
        Sus. + E8{1}                  460      82      92       5 1.00 1.00            23a  OCC    1411  22211  
 
 N05    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      50       0       5 1.00 1.00 1.00 1.00  23a SUST     891  16700  
        TR:Amb to T1{1}               384       0       3       0 1.00 1.00 1.00 1.00 (17) DISP     192  25050  
        Amb to T1{1}                  384       0       3       0 1.00 1.00 1.00 1.00 (17) DISP     192  25050  
        Sus. + E1{1}                  142      56       6       5 1.00 1.00            23a  OCC    1021  22211  
        Sus. + E2{1}                  439      56      12       5 1.00 1.00            23a  OCC    1191  22211  
        Sus. + E3{1}                  152      56       6       5 1.00 1.00            23a  OCC    1023  22211  
        Sus. + E4{1}                  460      56      24       5 1.00 1.00            23a  OCC    1284  22211  
        Sus. + E5{1}                  142      56       6       5 1.00 1.00            23a  OCC    1021  22211  
        Sus. + E6{1}                  439      56      12       5 1.00 1.00            23a  OCC    1191  22211  
        Sus. + E7{1}                  152      56       6       5 1.00 1.00            23a  OCC    1023  22211  
        Sus. + E8{1}                  460      56      24       5 1.00 1.00            23a  OCC    1284  22211  
 
 N06    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      29       0       5 1.00 1.00 1.00 1.00  23a SUST     735  16700  
        TR:Amb to T1{1}               384       0      29       0 1.00 1.00 1.00 1.00 (17) DISP     371  25050  
        Amb to T1{1}                  384       0      29       0 1.00 1.00 1.00 1.00 (17) DISP     371  25050  
        Sus. + E1{1}                  143      32       8       5 1.00 1.00            23a  OCC     863  22211  
        Sus. + E2{1}                  440      32       1       5 1.00 1.00            23a  OCC     966  22211  
        Sus. + E3{1}                  151      32       0       5 1.00 1.00            23a  OCC     831  22211  
        Sus. + E4{1}                  461      32       7       5 1.00 1.00            23a  OCC    1010  22211  
        Sus. + E5{1}                  143      32       8       5 1.00 1.00            23a  OCC     863  22211  
        Sus. + E6{1}                  440      32       1       5 1.00 1.00            23a  OCC     966  22211  
        Sus. + E7{1}                  151      32       0       5 1.00 1.00            23a  OCC     831  22211  
        Sus. + E8{1}                  461      32       7       5 1.00 1.00            23a  OCC    1010  22211  
 
 N07    Max P{1}                                                                      (3a) HOOP    1158  16700  
        GR + Max P{1}                 312       4       0       5 1.00 1.00 1.00 1.00  23a SUST     598  16700  
        TR:Amb to T1{1}               384       0      56       0 1.00 1.00 1.00 1.00 (17) DISP    2543  25050  
        Amb to T1{1}                  384       0      56       0 1.00 1.00 1.00 1.00 (17) DISP    2543  25050  
        Sus. + E1{1}                  142       4       9       5 1.00 1.00            23a  OCC    1133  22211  
        Sus. + E2{1}                  440       4      13       5 1.00 1.00            23a  OCC    1674  22211  
        Sus. + E3{1}                  150       4       7       5 1.00 1.00            23a  OCC    1061  22211  
        Sus. + E4{1}                  460       4      10       5 1.00 1.00            23a  OCC    1600  22211  
        Sus. + E5{1}                  142       4       9       5 1.00 1.00            23a  OCC    1133  22211  
        Sus. + E6{1}                  440       4      13       5 1.00 1.00            23a  OCC    1674  22211  
        Sus. + E7{1}                  150       4       7       5 1.00 1.00            23a  OCC    1061  22211  
        Sus. + E8{1}                  460       4      10       5 1.00 1.00            23a  OCC    1600  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 N08    Max P{1}                                                                      (3a) HOOP    1158  16700  
        GR + Max P{1}                 312      28       0       5 1.00 1.00 1.00 1.00  23a SUST    1534  16700  
        TR:Amb to T1{1}               384       0      93       0 1.00 1.00 1.00 1.00 (17) DISP    3886  25050  
        Amb to T1{1}                  384       0      93       0 1.00 1.00 1.00 1.00 (17) DISP    3886  25050  
        Sus. + E1{1}                  142      32      11       5 1.00 1.00            23a  OCC    2156  22211  
        Sus. + E2{1}                  440      32      30       5 1.00 1.00            23a  OCC    3274  22211  
        Sus. + E3{1}                  150      32      16       5 1.00 1.00            23a  OCC    2351  22211  
        Sus. + E4{1}                  460      32      34       5 1.00 1.00            23a  OCC    3461  22211  
        Sus. + E5{1}                  142      32      11       5 1.00 1.00            23a  OCC    2156  22211  
        Sus. + E6{1}                  440      32      30       5 1.00 1.00            23a  OCC    3274  22211  
        Sus. + E7{1}                  150      32      16       5 1.00 1.00            23a  OCC    2351  22211  
        Sus. + E8{1}                  460      32      34       5 1.00 1.00            23a  OCC    3461  22211  
 
 *** Segment N  end   ***
 
 *** Segment O  begin ***
 
 N00    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0       0      44 1.11 1.23 1.00 1.00  23a SUST     317  16700  
        TR:Amb to T1{1}               269      74       0       0 1.48 1.64 1.64 1.00 (17) DISP     958  25050  
        Amb to T1{1}                  269      74       0       0 1.48 1.64 1.64 1.00 (17) DISP     958  25050  
        Sus. + E1{1}                  186     128       0      49 1.11 1.23            23a  OCC    1430  22211  
        Sus. + E2{1}                  353      80       0      49 1.11 1.23            23a  OCC    1127  22211  
        Sus. + E3{1}                  186      24       0      49 1.11 1.23            23a  OCC     599  22211  
        Sus. + E4{1}                  353     217       0      49 1.11 1.23            23a  OCC    2222  22211  
        Sus. + E5{1}                  186     128       0      49 1.11 1.23            23a  OCC    1430  22211  
        Sus. + E6{1}                  353      80       0      49 1.11 1.23            23a  OCC    1127  22211  
        Sus. + E7{1}                  186      24       0      49 1.11 1.23            23a  OCC     599  22211  
        Sus. + E8{1}                  353     217       0      49 1.11 1.23            23a  OCC    2222  22211  
 
 O04  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     146       0      44 1.00 1.00 1.00 1.00  23a SUST    1106  16700  
        TR:Amb to T1{1}               269       0      10       0 1.00 1.00 1.00 1.00 (17) DISP     189  25050  
        Amb to T1{1}                  269       0      10       0 1.00 1.00 1.00 1.00 (17) DISP     189  25050  
        Sus. + E1{1}                  195     164     169      49 1.00 1.00            23a  OCC    2429  22211  
        Sus. + E2{1}                  344     164     142      49 1.00 1.00            23a  OCC    2300  22211  
        Sus. + E3{1}                  195     164      94      49 1.00 1.00            23a  OCC    1890  22211  
        Sus. + E4{1}                  344     164     207      49 1.00 1.00            23a  OCC    2771  22211  
        Sus. + E5{1}                  195     164     169      49 1.00 1.00            23a  OCC    2429  22211  
        Sus. + E6{1}                  344     164     142      49 1.00 1.00            23a  OCC    2300  22211  
        Sus. + E7{1}                  195     164      94      49 1.00 1.00            23a  OCC    1890  22211  
        Sus. + E8{1}                  344     164     207      49 1.00 1.00            23a  OCC    2771  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 O04  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     146       0      44 1.00 1.00 1.00 1.00  23a SUST    1106  16700  
        TR:Amb to T1{1}                48       0      10       0 1.00 1.00 1.00 1.00 (17) DISP      90  25050  
        Amb to T1{1}                   48       0      10       0 1.00 1.00 1.00 1.00 (17) DISP      90  25050  
        Sus. + E1{1}                   27     164     169      49 1.00 1.00            23a  OCC    2350  22211  
        Sus. + E2{1}                  122     164     142      49 1.00 1.00            23a  OCC    2196  22211  
        Sus. + E3{1}                   27     164      94      49 1.00 1.00            23a  OCC    1811  22211  
        Sus. + E4{1}                  122     164     207      49 1.00 1.00            23a  OCC    2667  22211  
        Sus. + E5{1}                   27     164     169      49 1.00 1.00            23a  OCC    2350  22211  
        Sus. + E6{1}                  122     164     142      49 1.00 1.00            23a  OCC    2196  22211  
        Sus. + E7{1}                   27     164      94      49 1.00 1.00            23a  OCC    1811  22211  
        Sus. + E8{1}                  122     164     207      49 1.00 1.00            23a  OCC    2667  22211  
 
 P00  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0     107      44 1.11 1.23 1.00 1.00  23a SUST    1006  16700  
        TR:Amb to T1{1}                48     136       0       0 1.48 1.64 1.64 1.00 (17) DISP    1437  25050  
        Amb to T1{1}                   48     136       0       0 1.48 1.64 1.64 1.00 (17) DISP    1437  25050  
        Sus. + E1{1}                   25     118     120      49 1.11 1.23            23a  OCC    1971  22211  
        Sus. + E2{1}                  120     303     120      49 1.11 1.23            23a  OCC    3492  22211  
        Sus. + E3{1}                   25      16     120      49 1.11 1.23            23a  OCC    1193  22211  
        Sus. + E4{1}                  120     400     120      49 1.11 1.23            23a  OCC    4269  22211  
        Sus. + E5{1}                   25     118     120      49 1.11 1.23            23a  OCC    1971  22211  
        Sus. + E6{1}                  120     303     120      49 1.11 1.23            23a  OCC    3492  22211  
        Sus. + E7{1}                   25      16     120      49 1.11 1.23            23a  OCC    1193  22211  
        Sus. + E8{1}                  120     400     120      49 1.11 1.23            23a  OCC    4269  22211  
 
 P00  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0     107      44 1.11 1.23 1.00 1.00  23a SUST    1000  16700  
        TR:Amb to T1{1}                 7      17       0       0 1.48 1.64 1.64 1.00 (17) DISP     182  25050  
        Amb to T1{1}                    7      17       0       0 1.48 1.64 1.64 1.00 (17) DISP     182  25050  
        Sus. + E1{1}                   13      28     120      49 1.11 1.23            23a  OCC    1261  22211  
        Sus. + E2{1}                   94     134     120      49 1.11 1.23            23a  OCC    2123  22211  
        Sus. + E3{1}                    2       9     120      49 1.11 1.23            23a  OCC    1141  22211  
        Sus. + E4{1}                    2      35     120      49 1.11 1.23            23a  OCC    1304  22211  
        Sus. + E5{1}                   13      28     120      49 1.11 1.23            23a  OCC    1261  22211  
        Sus. + E6{1}                   94     134     120      49 1.11 1.23            23a  OCC    2123  22211  
        Sus. + E7{1}                    2       9     120      49 1.11 1.23            23a  OCC    1141  22211  
        Sus. + E8{1}                    2      35     120      49 1.11 1.23            23a  OCC    1304  22211  
 
 O02 N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      16       0      44 1.00 1.00 1.00 1.00  23a SUST     338  16700  
        TR:Amb to T1{1}                 7       0       2       0 1.00 1.00 1.00 1.00 (17) DISP      18  25050  
        Amb to T1{1}                    7       0       2       0 1.00 1.00 1.00 1.00 (17) DISP      18  25050  
        Sus. + E1{1}                   17      18      20      49 1.00 1.00            23a  OCC     493  22211  
        Sus. + E2{1}                   97      18     103      49 1.00 1.00            23a  OCC    1131  22211  
        Sus. + E3{1}                    1      18       1      49 1.00 1.00            23a  OCC     378  22211  
        Sus. + E4{1}                    1      18       4      49 1.00 1.00            23a  OCC     389  22211  
        Sus. + E5{1}                   17      18      20      49 1.00 1.00            23a  OCC     493  22211  
        Sus. + E6{1}                   97      18     103      49 1.00 1.00            23a  OCC    1131  22211  
        Sus. + E7{1}                    1      18       1      49 1.00 1.00            23a  OCC     378  22211  
        Sus. + E8{1}                    1      18       4      49 1.00 1.00            23a  OCC     389  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 O02 N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      16      44 1.33 1.11 1.00 1.00  23a SUST     342  16700  
        TR:Amb to T1{1}                 7       2       0       0 1.78 1.48 1.00 1.00 (17) DISP      29  25050  
        Amb to T1{1}                    7       2       0       0 1.78 1.48 1.00 1.00 (17) DISP      29  25050  
        Sus. + E1{1}                   17      20      18      49 1.33 1.11            23a  OCC     544  22211  
        Sus. + E2{1}                   97     103      18      49 1.33 1.11            23a  OCC    1384  22211  
        Sus. + E3{1}                    1       1      18      49 1.33 1.11            23a  OCC     384  22211  
        Sus. + E4{1}                    1       4      18      49 1.33 1.11            23a  OCC     402  22211  
        Sus. + E5{1}                   17      20      18      49 1.33 1.11            23a  OCC     544  22211  
        Sus. + E6{1}                   97     103      18      49 1.33 1.11            23a  OCC    1384  22211  
        Sus. + E7{1}                    1       1      18      49 1.33 1.11            23a  OCC     384  22211  
        Sus. + E8{1}                    1       4      18      49 1.33 1.11            23a  OCC     402  22211  
 
 O02 F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      28       0 1.33 1.11 1.00 1.00  23a SUST     225  16700  
        TR:Amb to T1{1}                12       4       0       0 1.78 1.48 1.00 1.00 (17) DISP      56  25050  
        Amb to T1{1}                   12       4       0       0 1.78 1.48 1.00 1.00 (17) DISP      56  25050  
        Sus. + E1{1}                    8      11      31       0 1.33 1.11            23a  OCC     334  22211  
        Sus. + E2{1}                   16      61      31       0 1.33 1.11            23a  OCC     817  22211  
        Sus. + E3{1}                    8       1      31       0 1.33 1.11            23a  OCC     257  22211  
        Sus. + E4{1}                   16       1      31       0 1.33 1.11            23a  OCC     261  22211  
        Sus. + E5{1}                    8      11      31       0 1.33 1.11            23a  OCC     334  22211  
        Sus. + E6{1}                   16      61      31       0 1.33 1.11            23a  OCC     817  22211  
        Sus. + E7{1}                    8       1      31       0 1.33 1.11            23a  OCC     257  22211  
        Sus. + E8{1}                   16       1      31       0 1.33 1.11            23a  OCC     261  22211  
 
 O02 F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      28       0       0 1.00 1.00 1.00 1.00  23a SUST     203  16700  
        TR:Amb to T1{1}                12       0       4       0 1.00 1.00 1.00 1.00 (17) DISP      34  25050  
        Amb to T1{1}                   12       0       4       0 1.00 1.00 1.00 1.00 (17) DISP      34  25050  
        Sus. + E1{1}                    8      31      11       0 1.00 1.00            23a  OCC     286  22211  
        Sus. + E2{1}                   16      31      61       0 1.00 1.00            23a  OCC     649  22211  
        Sus. + E3{1}                    8      31       1       0 1.00 1.00            23a  OCC     232  22211  
        Sus. + E4{1}                   16      31       1       0 1.00 1.00            23a  OCC     235  22211  
        Sus. + E5{1}                    8      31      11       0 1.00 1.00            23a  OCC     286  22211  
        Sus. + E6{1}                   16      31      61       0 1.00 1.00            23a  OCC     649  22211  
        Sus. + E7{1}                    8      31       1       0 1.00 1.00            23a  OCC     232  22211  
        Sus. + E8{1}                   16      31       1       0 1.00 1.00            23a  OCC     235  22211  
 
 O05  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       6       0       0 1.00 1.00 1.00 1.00  23a SUST      40  16700  
        TR:Amb to T1{1}                12       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       5  25050  
        Amb to T1{1}                   12       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       5  25050  
        Sus. + E1{1}                    9       6       1       0 1.00 1.00            23a  OCC      53  22211  
        Sus. + E2{1}                   15       6       1       0 1.00 1.00            23a  OCC      55  22211  
        Sus. + E3{1}                    9       6       1       0 1.00 1.00            23a  OCC      53  22211  
        Sus. + E4{1}                   15       6       1       0 1.00 1.00            23a  OCC      55  22211  
        Sus. + E5{1}                    9       6       1       0 1.00 1.00            23a  OCC      53  22211  
        Sus. + E6{1}                   15       6       1       0 1.00 1.00            23a  OCC      55  22211  
        Sus. + E7{1}                    9       6       1       0 1.00 1.00            23a  OCC      53  22211  
        Sus. + E8{1}                   15       6       1       0 1.00 1.00            23a  OCC      55  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 O05  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       6       0       0 1.00 1.00 1.00 1.00  23a SUST      40  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E2{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E3{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E4{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E5{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E6{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E7{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
        Sus. + E8{1}                    3       6       1       0 1.00 1.00            23a  OCC      50  22211  
 
 O03    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0       0       0 1.00 1.00 1.00 1.00  23a SUST       0  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E2{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E3{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E4{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E5{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E6{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E7{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E8{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
 
 *** Segment O  end   ***
 
 *** Segment P  begin ***
 
 P00    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0     151     151 1.11 1.23 1.00 1.00  23a SUST    1728  16700  
        TR:Amb to T1{1}               133     154       0       0 1.48 1.64 1.64 1.00 (17) DISP    1677  25050  
        Amb to T1{1}                  133     154       0       0 1.48 1.64 1.64 1.00 (17) DISP    1677  25050  
        Sus. + E1{1}                   39      90     169     169 1.11 1.23            23a  OCC    2497  22211  
        Sus. + E2{1}                   69     436     169     169 1.11 1.23            23a  OCC    5265  22211  
        Sus. + E3{1}                   75       7     169     169 1.11 1.23            23a  OCC    1970  22211  
        Sus. + E4{1}                  190     435     169     169 1.11 1.23            23a  OCC    5308  22211  
        Sus. + E5{1}                   39      90     169     169 1.11 1.23            23a  OCC    2497  22211  
        Sus. + E6{1}                   69     436     169     169 1.11 1.23            23a  OCC    5265  22211  
        Sus. + E7{1}                   75       7     169     169 1.11 1.23            23a  OCC    1970  22211  
        Sus. + E8{1}                  190     435     169     169 1.11 1.23            23a  OCC    5308  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 P01    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     106       0     151 1.00 1.00 1.00 1.00  23a SUST    1335  16700  
        TR:Amb to T1{1}               133       0     102       0 1.00 1.00 1.00 1.00 (17) DISP     766  25050  
        Amb to T1{1}                  133       0     102       0 1.00 1.00 1.00 1.00 (17) DISP     766  25050  
        Sus. + E1{1}                   42     118      51     169 1.00 1.00            23a  OCC    1754  22211  
        Sus. + E2{1}                   72     118     293     169 1.00 1.00            23a  OCC    3495  22211  
        Sus. + E3{1}                   73     118      32     169 1.00 1.00            23a  OCC    1648  22211  
        Sus. + E4{1}                  187     118     291     169 1.00 1.00            23a  OCC    3536  22211  
        Sus. + E5{1}                   42     118      51     169 1.00 1.00            23a  OCC    1754  22211  
        Sus. + E6{1}                   72     118     293     169 1.00 1.00            23a  OCC    3495  22211  
        Sus. + E7{1}                   73     118      32     169 1.00 1.00            23a  OCC    1648  22211  
        Sus. + E8{1}                  187     118     291     169 1.00 1.00            23a  OCC    3536  22211  
 
 P02    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     196       0     151 1.00 1.00 1.00 1.00  23a SUST    1790  16700  
        TR:Amb to T1{1}               133       0      77       0 1.00 1.00 1.00 1.00 (17) DISP     599  25050  
        Amb to T1{1}                  133       0      77       0 1.00 1.00 1.00 1.00 (17) DISP     599  25050  
        Sus. + E1{1}                   54     219      38     169 1.00 1.00            23a  OCC    2160  22211  
        Sus. + E2{1}                   84     219     232     169 1.00 1.00            23a  OCC    3521  22211  
        Sus. + E3{1}                   60     219      45     169 1.00 1.00            23a  OCC    2209  22211  
        Sus. + E4{1}                  175     219     230     169 1.00 1.00            23a  OCC    3550  22211  
        Sus. + E5{1}                   54     219      38     169 1.00 1.00            23a  OCC    2160  22211  
        Sus. + E6{1}                   84     219     232     169 1.00 1.00            23a  OCC    3521  22211  
        Sus. + E7{1}                   60     219      45     169 1.00 1.00            23a  OCC    2209  22211  
        Sus. + E8{1}                  175     219     230     169 1.00 1.00            23a  OCC    3550  22211  
 
 P03    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     291       0     151 1.00 1.00 1.00 1.00  23a SUST    2370  16700  
        TR:Amb to T1{1}               133       0      42       0 1.00 1.00 1.00 1.00 (17) DISP     349  25050  
        Amb to T1{1}                  133       0      42       0 1.00 1.00 1.00 1.00 (17) DISP     349  25050  
        Sus. + E1{1}                   56     325      25     169 1.00 1.00            23a  OCC    2731  22211  
        Sus. + E2{1}                   86     325     148     169 1.00 1.00            23a  OCC    3515  22211  
        Sus. + E3{1}                   58     325      58     169 1.00 1.00            23a  OCC    2902  22211  
        Sus. + E4{1}                  173     325     146     169 1.00 1.00            23a  OCC    3543  22211  
        Sus. + E5{1}                   56     325      25     169 1.00 1.00            23a  OCC    2731  22211  
        Sus. + E6{1}                   86     325     148     169 1.00 1.00            23a  OCC    3515  22211  
        Sus. + E7{1}                   58     325      58     169 1.00 1.00            23a  OCC    2902  22211  
        Sus. + E8{1}                  173     325     146     169 1.00 1.00            23a  OCC    3543  22211  
 
 P05    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     318       0     151 1.00 1.00 1.00 1.00  23a SUST    2545  16700  
        TR:Amb to T1{1}               133       0      15       0 1.00 1.00 1.00 1.00 (17) DISP     165  25050  
        Amb to T1{1}                  133       0      15       0 1.00 1.00 1.00 1.00 (17) DISP     165  25050  
        Sus. + E1{1}                   82     355      28     169 1.00 1.00            23a  OCC    2943  22211  
        Sus. + E2{1}                  112     355      36     169 1.00 1.00            23a  OCC    2995  22211  
        Sus. + E3{1}                   33     355      56     169 1.00 1.00            23a  OCC    3063  22211  
        Sus. + E4{1}                  147     355      34     169 1.00 1.00            23a  OCC    3003  22211  
        Sus. + E5{1}                   82     355      28     169 1.00 1.00            23a  OCC    2943  22211  
        Sus. + E6{1}                  112     355      36     169 1.00 1.00            23a  OCC    2995  22211  
        Sus. + E7{1}                   33     355      56     169 1.00 1.00            23a  OCC    3063  22211  
        Sus. + E8{1}                  147     355      34     169 1.00 1.00            23a  OCC    3003  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 P06    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     208       0     151 1.00 1.00 1.00 1.00  23a SUST    1859  16700  
        TR:Amb to T1{1}               133       0      76       0 1.00 1.00 1.00 1.00 (17) DISP     590  25050  
        Amb to T1{1}                  133       0      76       0 1.00 1.00 1.00 1.00 (17) DISP     590  25050  
        Sus. + E1{1}                   85     233      55     169 1.00 1.00            23a  OCC    2351  22211  
        Sus. + E2{1}                  115     233      59     169 1.00 1.00            23a  OCC    2390  22211  
        Sus. + E3{1}                   29     233      29     169 1.00 1.00            23a  OCC    2174  22211  
        Sus. + E4{1}                  144     233      61     169 1.00 1.00            23a  OCC    2415  22211  
        Sus. + E5{1}                   85     233      55     169 1.00 1.00            23a  OCC    2351  22211  
        Sus. + E6{1}                  115     233      59     169 1.00 1.00            23a  OCC    2390  22211  
        Sus. + E7{1}                   29     233      29     169 1.00 1.00            23a  OCC    2174  22211  
        Sus. + E8{1}                  144     233      61     169 1.00 1.00            23a  OCC    2415  22211  
 
 P07    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     135       0     151 1.00 1.00 1.00 1.00  23a SUST    1468  16700  
        TR:Amb to T1{1}               133       0     100       0 1.00 1.00 1.00 1.00 (17) DISP     758  25050  
        Amb to T1{1}                  133       0     100       0 1.00 1.00 1.00 1.00 (17) DISP     758  25050  
        Sus. + E1{1}                   97     151      71     169 1.00 1.00            23a  OCC    2051  22211  
        Sus. + E2{1}                  127     151      91     169 1.00 1.00            23a  OCC    2207  22211  
        Sus. + E3{1}                   17     151      13     169 1.00 1.00            23a  OCC    1671  22211  
        Sus. + E4{1}                  132     151      93     169 1.00 1.00            23a  OCC    2222  22211  
        Sus. + E5{1}                   97     151      71     169 1.00 1.00            23a  OCC    2051  22211  
        Sus. + E6{1}                  127     151      91     169 1.00 1.00            23a  OCC    2207  22211  
        Sus. + E7{1}                   17     151      13     169 1.00 1.00            23a  OCC    1671  22211  
        Sus. + E8{1}                  132     151      93     169 1.00 1.00            23a  OCC    2222  22211  
 
 P08 N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      57       0     151 1.00 1.00 1.00 1.00  23a SUST    1168  16700  
        TR:Amb to T1{1}               133       0     120       0 1.00 1.00 1.00 1.00 (17) DISP     893  25050  
        Amb to T1{1}                  133       0     120       0 1.00 1.00 1.00 1.00 (17) DISP     893  25050  
        Sus. + E1{1}                   98      63      87     169 1.00 1.00            23a  OCC    1857  22211  
        Sus. + E2{1}                  128      63     113     169 1.00 1.00            23a  OCC    2059  22211  
        Sus. + E3{1}                   16      63       4     169 1.00 1.00            23a  OCC    1313  22211  
        Sus. + E4{1}                  131      63     115     169 1.00 1.00            23a  OCC    2073  22211  
        Sus. + E5{1}                   98      63      87     169 1.00 1.00            23a  OCC    1857  22211  
        Sus. + E6{1}                  128      63     113     169 1.00 1.00            23a  OCC    2059  22211  
        Sus. + E7{1}                   16      63       4     169 1.00 1.00            23a  OCC    1313  22211  
        Sus. + E8{1}                  131      63     115     169 1.00 1.00            23a  OCC    2073  22211  
 
 P08 N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      57     151 1.33 1.11 1.00 1.00  23a SUST    1184  16700  
        TR:Amb to T1{1}               133     120       0       0 1.78 1.48 1.00 1.00 (17) DISP    1540  25050  
        Amb to T1{1}                  133     120       0       0 1.78 1.48 1.00 1.00 (17) DISP    1540  25050  
        Sus. + E1{1}                   98      87      63     169 1.33 1.11            23a  OCC    2080  22211  
        Sus. + E2{1}                  128     113      63     169 1.33 1.11            23a  OCC    2346  22211  
        Sus. + E3{1}                   16       4      63     169 1.33 1.11            23a  OCC    1333  22211  
        Sus. + E4{1}                  131     115      63     169 1.33 1.11            23a  OCC    2365  22211  
        Sus. + E5{1}                   98      87      63     169 1.33 1.11            23a  OCC    2080  22211  
        Sus. + E6{1}                  128     113      63     169 1.33 1.11            23a  OCC    2346  22211  
        Sus. + E7{1}                   16       4      63     169 1.33 1.11            23a  OCC    1333  22211  
        Sus. + E8{1}                  131     115      63     169 1.33 1.11            23a  OCC    2365  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 P08 F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0      94       0 1.33 1.11 1.00 1.00  23a SUST     755  16700  
        TR:Amb to T1{1}                36      83       0       0 1.78 1.48 1.00 1.00 (17) DISP    1045  25050  
        Amb to T1{1}                   36      83       0       0 1.78 1.48 1.00 1.00 (17) DISP    1045  25050  
        Sus. + E1{1}                   32      62     105       0 1.33 1.11            23a  OCC    1370  22211  
        Sus. + E2{1}                   40      80     105       0 1.33 1.11            23a  OCC    1553  22211  
        Sus. + E3{1}                   32      10     105       0 1.33 1.11            23a  OCC     900  22211  
        Sus. + E4{1}                   40      82     105       0 1.33 1.11            23a  OCC    1565  22211  
        Sus. + E5{1}                   32      62     105       0 1.33 1.11            23a  OCC    1370  22211  
        Sus. + E6{1}                   40      80     105       0 1.33 1.11            23a  OCC    1553  22211  
        Sus. + E7{1}                   32      10     105       0 1.33 1.11            23a  OCC     900  22211  
        Sus. + E8{1}                   40      82     105       0 1.33 1.11            23a  OCC    1565  22211  
 
 P08 F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      94       0       0 1.00 1.00 1.00 1.00  23a SUST     680  16700  
        TR:Amb to T1{1}                36       0      83       0 1.00 1.00 1.00 1.00 (17) DISP     595  25050  
        Amb to T1{1}                   36       0      83       0 1.00 1.00 1.00 1.00 (17) DISP     595  25050  
        Sus. + E1{1}                   32     105      62       0 1.00 1.00            23a  OCC    1148  22211  
        Sus. + E2{1}                   40     105      80       0 1.00 1.00            23a  OCC    1285  22211  
        Sus. + E3{1}                   32     105      10       0 1.00 1.00            23a  OCC     802  22211  
        Sus. + E4{1}                   40     105      82       0 1.00 1.00            23a  OCC    1294  22211  
        Sus. + E5{1}                   32     105      62       0 1.00 1.00            23a  OCC    1148  22211  
        Sus. + E6{1}                   40     105      80       0 1.00 1.00            23a  OCC    1285  22211  
        Sus. + E7{1}                   32     105      10       0 1.00 1.00            23a  OCC     802  22211  
        Sus. + E8{1}                   40     105      82       0 1.00 1.00            23a  OCC    1294  22211  
 
 P10  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       5       0       0 1.00 1.00 1.00 1.00  23a SUST      36  16700  
        TR:Amb to T1{1}                36       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      16  25050  
        Amb to T1{1}                   36       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      16  25050  
        Sus. + E1{1}                   33       6       1       0 1.00 1.00            23a  OCC      60  22211  
        Sus. + E2{1}                   39       6       1       0 1.00 1.00            23a  OCC      62  22211  
        Sus. + E3{1}                   33       6       1       0 1.00 1.00            23a  OCC      60  22211  
        Sus. + E4{1}                   39       6       1       0 1.00 1.00            23a  OCC      62  22211  
        Sus. + E5{1}                   33       6       1       0 1.00 1.00            23a  OCC      60  22211  
        Sus. + E6{1}                   39       6       1       0 1.00 1.00            23a  OCC      62  22211  
        Sus. + E7{1}                   33       6       1       0 1.00 1.00            23a  OCC      60  22211  
        Sus. + E8{1}                   39       6       1       0 1.00 1.00            23a  OCC      62  22211  
 
 P10  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       5       0       0 1.00 1.00 1.00 1.00  23a SUST      36  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E2{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E3{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E4{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E5{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E6{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E7{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
        Sus. + E8{1}                    3       6       1       0 1.00 1.00            23a  OCC      45  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 P09    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       0       0       0 1.00 1.00 1.00 1.00  23a SUST       0  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E2{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E3{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E4{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E5{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E6{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E7{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
        Sus. + E8{1}                    2       0       0       0 1.00 1.00            23a  OCC       1  22211  
 
 *** Segment P  end   ***
 
 *** Segment Q  begin ***
 
 Q00    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1132      57      27      29 1.00 1.00 1.00 1.00  23a SUST    1010  16700  
        TR:Amb to T1{1}                18     117      41      71 1.00 1.00 1.00 1.00 (17) DISP    1003  25050  
        Amb to T1{1}                   18     117      41      71 1.00 1.00 1.00 1.00 (17) DISP    1003  25050  
        Sus. + E1{1}                   38     243      56     107 1.00 1.00            23a  OCC    2498  22211  
        Sus. + E2{1}                   31     177      81     151 1.00 1.00            23a  OCC    2322  22211  
        Sus. + E3{1}                   35     226      92     117 1.00 1.00            23a  OCC    2483  22211  
        Sus. + E4{1}                   35     200      47      55 1.00 1.00            23a  OCC    2087  22211  
        Sus. + E5{1}                   40     226      60     111 1.00 1.00            23a  OCC    2409  22211  
        Sus. + E6{1}                   30     193      76     155 1.00 1.00            23a  OCC    2411  22211  
        Sus. + E7{1}                   37     211      98     123 1.00 1.00            23a  OCC    2430  22211  
        Sus. + E8{1}                   33     214      41      61 1.00 1.00            23a  OCC    2188  22211  
 
 Q01 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1132      30      28      29 1.00 1.00 1.00 1.00  23a SUST     854  16700  
        TR:Amb to T1{1}                18     106      34      71 1.00 1.00 1.00 1.00 (17) DISP     926  25050  
        Amb to T1{1}                   18     106      34      71 1.00 1.00 1.00 1.00 (17) DISP     926  25050  
        Sus. + E1{1}                   38     212      61     107 1.00 1.00            23a  OCC    2321  22211  
        Sus. + E2{1}                   31     148      73     151 1.00 1.00            23a  OCC    2141  22211  
        Sus. + E3{1}                   35     192      86     117 1.00 1.00            23a  OCC    2267  22211  
        Sus. + E4{1}                   35     173      50      55 1.00 1.00            23a  OCC    1936  22211  
        Sus. + E5{1}                   39     203      66     111 1.00 1.00            23a  OCC    2280  22211  
        Sus. + E6{1}                   29     157      68     155 1.00 1.00            23a  OCC    2195  22211  
        Sus. + E7{1}                   37     184      92     123 1.00 1.00            23a  OCC    2253  22211  
        Sus. + E8{1}                   33     181      44      61 1.00 1.00            23a  OCC    1990  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q01 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1132      30      28      29 1.33 1.11 1.00 1.00  23a SUST     922  16700  
        TR:Amb to T1{1}                18     106      34      71 1.78 1.48 1.00 1.00 (17) DISP    1452  25050  
        Amb to T1{1}                   18     106      34      71 1.78 1.48 1.00 1.00 (17) DISP    1452  25050  
        Sus. + E1{1}                   38     212      61     107 1.33 1.11            23a  OCC    2799  22211  
        Sus. + E2{1}                   31     148      73     151 1.33 1.11            23a  OCC    2424  22211  
        Sus. + E3{1}                   35     192      86     117 1.33 1.11            23a  OCC    2688  22211  
        Sus. + E4{1}                   35     173      50      55 1.33 1.11            23a  OCC    2343  22211  
        Sus. + E5{1}                   39     203      66     111 1.33 1.11            23a  OCC    2731  22211  
        Sus. + E6{1}                   29     157      68     155 1.33 1.11            23a  OCC    2497  22211  
        Sus. + E7{1}                   37     184      92     123 1.33 1.11            23a  OCC    2648  22211  
        Sus. + E8{1}                   33     181      44      61 1.33 1.11            23a  OCC    2414  22211  
 
 Q01 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1236      10      30      29 1.33 1.11 1.00 1.00  23a SUST     868  16700  
        TR:Amb to T1{1}                50      81      60      22 1.78 1.48 1.00 1.00 (17) DISP    1203  25050  
        Amb to T1{1}                   50      81      60      22 1.78 1.48 1.00 1.00 (17) DISP    1203  25050  
        Sus. + E1{1}                   16     172     101      70 1.33 1.11            23a  OCC    2559  22211  
        Sus. + E2{1}                    9     114     140      62 1.33 1.11            23a  OCC    2223  22211  
        Sus. + E3{1}                   30     148     106      75 1.33 1.11            23a  OCC    2381  22211  
        Sus. + E4{1}                    0     141      52      56 1.33 1.11            23a  OCC    2155  22211  
        Sus. + E5{1}                   13     173     104      76 1.33 1.11            23a  OCC    2587  22211  
        Sus. + E6{1}                   38     112     142      55 1.33 1.11            23a  OCC    2230  22211  
        Sus. + E7{1}                    3     149     113      82 1.33 1.11            23a  OCC    2414  22211  
        Sus. + E8{1}                   27     139      59      49 1.33 1.11            23a  OCC    2149  22211  
 
 Q01 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1236      10      30      29 1.00 1.00 1.00 1.00  23a SUST     838  16700  
        TR:Amb to T1{1}                50      81      60      22 1.00 1.00 1.00 1.00 (17) DISP     736  25050  
        Amb to T1{1}                   50      81      60      22 1.00 1.00 1.00 1.00 (17) DISP     736  25050  
        Sus. + E1{1}                   16     172     101      70 1.00 1.00            23a  OCC    2155  22211  
        Sus. + E2{1}                    9     114     140      62 1.00 1.00            23a  OCC    1957  22211  
        Sus. + E3{1}                   30     148     106      75 1.00 1.00            23a  OCC    2037  22211  
        Sus. + E4{1}                    0     141      52      56 1.00 1.00            23a  OCC    1816  22211  
        Sus. + E5{1}                   13     173     104      76 1.00 1.00            23a  OCC    2181  22211  
        Sus. + E6{1}                   38     112     142      55 1.00 1.00            23a  OCC    1966  22211  
        Sus. + E7{1}                    3     149     113      82 1.00 1.00            23a  OCC    2071  22211  
        Sus. + E8{1}                   27     139      59      49 1.00 1.00            23a  OCC    1814  22211  
 
 Q02 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1171      42      55      29 1.00 1.00 1.00 1.00  23a SUST    1069  16700  
        TR:Amb to T1{1}                50      26     126      22 1.00 1.00 1.00 1.00 (17) DISP     930  25050  
        Amb to T1{1}                   50      26     126      22 1.00 1.00 1.00 1.00 (17) DISP     930  25050  
        Sus. + E1{1}                    9      63      58      70 1.00 1.00            23a  OCC    1399  22211  
        Sus. + E2{1}                   17      82     120      62 1.00 1.00            23a  OCC    1676  22211  
        Sus. + E3{1}                   23      70     130      75 1.00 1.00            23a  OCC    1746  22211  
        Sus. + E4{1}                    7      77      57      56 1.00 1.00            23a  OCC    1388  22211  
        Sus. + E5{1}                    5      72      77      76 1.00 1.00            23a  OCC    1500  22211  
        Sus. + E6{1}                   30      73     139      55 1.00 1.00            23a  OCC    1758  22211  
        Sus. + E7{1}                   11      80     116      82 1.00 1.00            23a  OCC    1718  22211  
        Sus. + E8{1}                   19      67      66      49 1.00 1.00            23a  OCC    1318  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q02 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1171      55      42      29 1.33 1.11 1.00 1.00  23a SUST    1194  16700  
        TR:Amb to T1{1}                50     126      26      22 1.78 1.48 1.00 1.00 (17) DISP    1610  25050  
        Amb to T1{1}                   50     126      26      22 1.78 1.48 1.00 1.00 (17) DISP    1610  25050  
        Sus. + E1{1}                    9      58      63      70 1.33 1.11            23a  OCC    1533  22211  
        Sus. + E2{1}                   17     120      82      62 1.33 1.11            23a  OCC    1945  22211  
        Sus. + E3{1}                   23     130      70      75 1.33 1.11            23a  OCC    2030  22211  
        Sus. + E4{1}                    7      57      77      56 1.33 1.11            23a  OCC    1535  22211  
        Sus. + E5{1}                    5      77      72      76 1.33 1.11            23a  OCC    1659  22211  
        Sus. + E6{1}                   30     139      73      55 1.33 1.11            23a  OCC    2077  22211  
        Sus. + E7{1}                   11     116      80      82 1.33 1.11            23a  OCC    1963  22211  
        Sus. + E8{1}                   19      66      67      49 1.33 1.11            23a  OCC    1467  22211  
 
 Q02 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1128      40      26      45 1.33 1.11 1.00 1.00  23a SUST    1022  16700  
        TR:Amb to T1{1}                31     119      15      33 1.78 1.48 1.00 1.00 (17) DISP    1510  25050  
        Amb to T1{1}                   31     119      15      33 1.78 1.48 1.00 1.00 (17) DISP    1510  25050  
        Sus. + E1{1}                    5      48      57      76 1.33 1.11            23a  OCC    1366  22211  
        Sus. + E2{1}                   22     108      52      92 1.33 1.11            23a  OCC    1793  22211  
        Sus. + E3{1}                   18     114      64      82 1.33 1.11            23a  OCC    1848  22211  
        Sus. + E4{1}                    3      45      45      88 1.33 1.11            23a  OCC    1369  22211  
        Sus. + E5{1}                    9      64      63      85 1.33 1.11            23a  OCC    1497  22211  
        Sus. + E6{1}                   26     123      46      82 1.33 1.11            23a  OCC    1893  22211  
        Sus. + E7{1}                   17     104      70      92 1.33 1.11            23a  OCC    1814  22211  
        Sus. + E8{1}                    4      45      38      77 1.33 1.11            23a  OCC    1281  22211  
 
 Q02 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1128      40      26      45 1.00 1.00 1.00 1.00  23a SUST     934  16700  
        TR:Amb to T1{1}                31     119      15      33 1.00 1.00 1.00 1.00 (17) DISP     879  25050  
        Amb to T1{1}                   31     119      15      33 1.00 1.00 1.00 1.00 (17) DISP     879  25050  
        Sus. + E1{1}                    5      48      57      76 1.00 1.00            23a  OCC    1256  22211  
        Sus. + E2{1}                   22     108      52      92 1.00 1.00            23a  OCC    1565  22211  
        Sus. + E3{1}                   18     114      64      82 1.00 1.00            23a  OCC    1598  22211  
        Sus. + E4{1}                    3      45      45      88 1.00 1.00            23a  OCC    1274  22211  
        Sus. + E5{1}                    9      64      63      85 1.00 1.00            23a  OCC    1365  22211  
        Sus. + E6{1}                   26     123      46      82 1.00 1.00            23a  OCC    1619  22211  
        Sus. + E7{1}                   17     104      70      92 1.00 1.00            23a  OCC    1595  22211  
        Sus. + E8{1}                    4      45      38      77 1.00 1.00            23a  OCC    1187  22211  
 
 Q03 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1128      35       7      45 1.00 1.00 1.00 1.00  23a SUST     855  16700  
        TR:Amb to T1{1}                31      72      54      33 1.00 1.00 1.00 1.00 (17) DISP     678  25050  
        Amb to T1{1}                   31      72      54      33 1.00 1.00 1.00 1.00 (17) DISP     678  25050  
        Sus. + E1{1}                    2      64      53      76 1.00 1.00            23a  OCC    1303  22211  
        Sus. + E2{1}                   15      44      33      92 1.00 1.00            23a  OCC    1248  22211  
        Sus. + E3{1}                   11      35      36      82 1.00 1.00            23a  OCC    1193  22211  
        Sus. + E4{1}                   10      81      55      88 1.00 1.00            23a  OCC    1427  22211  
        Sus. + E5{1}                    2      51      54      85 1.00 1.00            23a  OCC    1311  22211  
        Sus. + E6{1}                   19      56      32      82 1.00 1.00            23a  OCC    1219  22211  
        Sus. + E7{1}                   10      44      37      92 1.00 1.00            23a  OCC    1265  22211  
        Sus. + E8{1}                   11      89      53      77 1.00 1.00            23a  OCC    1421  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q03 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1128      35       7      45 1.33 1.11 1.00 1.00  23a SUST     934  16700  
        TR:Amb to T1{1}                31      72      54      33 1.78 1.48 1.00 1.00 (17) DISP    1084  25050  
        Amb to T1{1}                   31      72      54      33 1.78 1.48 1.00 1.00 (17) DISP    1084  25050  
        Sus. + E1{1}                    2      64      53      76 1.33 1.11            23a  OCC    1443  22211  
        Sus. + E2{1}                   15      44      33      92 1.33 1.11            23a  OCC    1341  22211  
        Sus. + E3{1}                   11      35      36      82 1.33 1.11            23a  OCC    1287  22211  
        Sus. + E4{1}                   10      81      55      88 1.33 1.11            23a  OCC    1597  22211  
        Sus. + E5{1}                    2      51      54      85 1.33 1.11            23a  OCC    1428  22211  
        Sus. + E6{1}                   19      56      32      82 1.33 1.11            23a  OCC    1333  22211  
        Sus. + E7{1}                   10      44      37      92 1.33 1.11            23a  OCC    1361  22211  
        Sus. + E8{1}                   11      89      53      77 1.33 1.11            23a  OCC    1616  22211  
 
 Q03 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      32      49      11 1.33 1.11 1.00 1.00  23a SUST    1027  16700  
        TR:Amb to T1{1}                50      79      40      60 1.78 1.48 1.00 1.00 (17) DISP    1158  25050  
        Amb to T1{1}                   50      79      40      60 1.78 1.48 1.00 1.00 (17) DISP    1158  25050  
        Sus. + E1{1}                    2      61      85      62 1.33 1.11            23a  OCC    1574  22211  
        Sus. + E2{1}                   23      44      98      40 1.33 1.11            23a  OCC    1502  22211  
        Sus. + E3{1}                   16      35      90      44 1.33 1.11            23a  OCC    1443  22211  
        Sus. + E4{1}                   14      79      96      63 1.33 1.11            23a  OCC    1732  22211  
        Sus. + E5{1}                    1      49      95      63 1.33 1.11            23a  OCC    1581  22211  
        Sus. + E6{1}                   24      56      88      39 1.33 1.11            23a  OCC    1477  22211  
        Sus. + E7{1}                   18      38     101      46 1.33 1.11            23a  OCC    1530  22211  
        Sus. + E8{1}                   12      87      85      60 1.33 1.11            23a  OCC    1729  22211  
 
 Q03 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      49      32      11 1.00 1.00 1.00 1.00  23a SUST     949  16700  
        TR:Amb to T1{1}                50      40      79      60 1.00 1.00 1.00 1.00 (17) DISP     763  25050  
        Amb to T1{1}                   50      40      79      60 1.00 1.00 1.00 1.00 (17) DISP     763  25050  
        Sus. + E1{1}                    2      85      61      62 1.00 1.00            23a  OCC    1450  22211  
        Sus. + E2{1}                   23      98      44      40 1.00 1.00            23a  OCC    1385  22211  
        Sus. + E3{1}                   16      90      35      44 1.00 1.00            23a  OCC    1339  22211  
        Sus. + E4{1}                   14      96      79      63 1.00 1.00            23a  OCC    1566  22211  
        Sus. + E5{1}                    1      95      49      63 1.00 1.00            23a  OCC    1470  22211  
        Sus. + E6{1}                   24      88      56      39 1.00 1.00            23a  OCC    1350  22211  
        Sus. + E7{1}                   18     101      38      46 1.00 1.00            23a  OCC    1416  22211  
        Sus. + E8{1}                   12      85      87      60 1.00 1.00            23a  OCC    1546  22211  
 
 Q04    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1105      57      29      11 1.00 1.00 1.00 1.00  23a SUST     982  16700  
        TR:Amb to T1{1}                50      57      50      60 1.00 1.00 1.00 1.00 (17) DISP     690  25050  
        Amb to T1{1}                   50      57      50      60 1.00 1.00 1.00 1.00 (17) DISP     690  25050  
        Sus. + E1{1}                    1     106      53      62 1.00 1.00            23a  OCC    1529  22211  
        Sus. + E2{1}                   24     114      29      40 1.00 1.00            23a  OCC    1455  22211  
        Sus. + E3{1}                   15     109      35      44 1.00 1.00            23a  OCC    1436  22211  
        Sus. + E4{1}                   15     115      64      63 1.00 1.00            23a  OCC    1606  22211  
        Sus. + E5{1}                    2     118      45      63 1.00 1.00            23a  OCC    1577  22211  
        Sus. + E6{1}                   23     102      37      39 1.00 1.00            23a  OCC    1380  22211  
        Sus. + E7{1}                   19     122      42      46 1.00 1.00            23a  OCC    1532  22211  
        Sus. + E8{1}                   11     102      70      60 1.00 1.00            23a  OCC    1555  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q05    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1037      63      26      11 1.00 1.00 1.00 1.00  23a SUST     980  16700  
        TR:Amb to T1{1}                50      69      29      60 1.00 1.00 1.00 1.00 (17) DISP     685  25050  
        Amb to T1{1}                   50      69      29      60 1.00 1.00 1.00 1.00 (17) DISP     685  25050  
        Sus. + E1{1}                    7     117      43      62 1.00 1.00            23a  OCC    1538  22211  
        Sus. + E2{1}                   32     120      30      40 1.00 1.00            23a  OCC    1460  22211  
        Sus. + E3{1}                    7     118      33      44 1.00 1.00            23a  OCC    1450  22211  
        Sus. + E4{1}                   23     124      48      63 1.00 1.00            23a  OCC    1590  22211  
        Sus. + E5{1}                   11     129      37      63 1.00 1.00            23a  OCC    1605  22211  
        Sus. + E6{1}                   15     107      28      39 1.00 1.00            23a  OCC    1366  22211  
        Sus. + E7{1}                   27     132      39      46 1.00 1.00            23a  OCC    1561  22211  
        Sus. + E8{1}                    3     109      54      60 1.00 1.00            23a  OCC    1511  22211  
 
 Q06 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1034      65      25      11 1.00 1.00 1.00 1.00  23a SUST     991  16700  
        TR:Amb to T1{1}                50      74      20      60 1.00 1.00 1.00 1.00 (17) DISP     695  25050  
        Amb to T1{1}                   50      74      20      60 1.00 1.00 1.00 1.00 (17) DISP     695  25050  
        Sus. + E1{1}                    8     120      37      62 1.00 1.00            23a  OCC    1545  22211  
        Sus. + E2{1}                   33     121      29      40 1.00 1.00            23a  OCC    1462  22211  
        Sus. + E3{1}                    6     119      31      44 1.00 1.00            23a  OCC    1457  22211  
        Sus. + E4{1}                   24     125      40      63 1.00 1.00            23a  OCC    1587  22211  
        Sus. + E5{1}                   11     133      32      63 1.00 1.00            23a  OCC    1618  22211  
        Sus. + E6{1}                   14     108      26      39 1.00 1.00            23a  OCC    1365  22211  
        Sus. + E7{1}                   27     134      37      46 1.00 1.00            23a  OCC    1571  22211  
        Sus. + E8{1}                    2     110      45      60 1.00 1.00            23a  OCC    1499  22211  
 
 Q06 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1034      65      25      11 1.33 1.11 1.00 1.00  23a SUST    1145  16700  
        TR:Amb to T1{1}                50      74      20      60 1.78 1.48 1.00 1.00 (17) DISP    1045  25050  
        Amb to T1{1}                   50      74      20      60 1.78 1.48 1.00 1.00 (17) DISP    1045  25050  
        Sus. + E1{1}                    8     120      37      62 1.33 1.11            23a  OCC    1801  22211  
        Sus. + E2{1}                   33     121      29      40 1.33 1.11            23a  OCC    1738  22211  
        Sus. + E3{1}                    6     119      31      44 1.33 1.11            23a  OCC    1727  22211  
        Sus. + E4{1}                   24     125      40      63 1.33 1.11            23a  OCC    1859  22211  
        Sus. + E5{1}                   11     133      32      63 1.33 1.11            23a  OCC    1906  22211  
        Sus. + E6{1}                   14     108      26      39 1.33 1.11            23a  OCC    1608  22211  
        Sus. + E7{1}                   27     134      37      46 1.33 1.11            23a  OCC    1878  22211  
        Sus. + E8{1}                    2     110      45      60 1.33 1.11            23a  OCC    1734  22211  
 
 Q06 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      33      12      23 1.33 1.11 1.00 1.00  23a SUST     874  16700  
        TR:Amb to T1{1}                18      62      49       9 1.78 1.48 1.00 1.00 (17) DISP     924  25050  
        Amb to T1{1}                   18      62      49       9 1.78 1.48 1.00 1.00 (17) DISP     924  25050  
        Sus. + E1{1}                    1      91      57      29 1.33 1.11            23a  OCC    1537  22211  
        Sus. + E2{1}                    7      74      42      27 1.33 1.11            23a  OCC    1339  22211  
        Sus. + E3{1}                    3      84      47      27 1.33 1.11            23a  OCC    1446  22211  
        Sus. + E4{1}                    4      84      54      28 1.33 1.11            23a  OCC    1467  22211  
        Sus. + E5{1}                    1      97      59      25 1.33 1.11            23a  OCC    1598  22211  
        Sus. + E6{1}                    9      67      39      23 1.33 1.11            23a  OCC    1273  22211  
        Sus. + E7{1}                    2      92      50      33 1.33 1.11            23a  OCC    1518  22211  
        Sus. + E8{1}                    6      76      51      34 1.33 1.11            23a  OCC    1398  22211  
 

Page 456

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 459 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 125
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q06 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      33      12      23 1.00 1.00 1.00 1.00  23a SUST     797  16700  
        TR:Amb to T1{1}                18      62      49       9 1.00 1.00 1.00 1.00 (17) DISP     559  25050  
        Amb to T1{1}                   18      62      49       9 1.00 1.00 1.00 1.00 (17) DISP     559  25050  
        Sus. + E1{1}                    1      91      57      29 1.00 1.00            23a  OCC    1326  22211  
        Sus. + E2{1}                    7      74      42      27 1.00 1.00            23a  OCC    1167  22211  
        Sus. + E3{1}                    3      84      47      27 1.00 1.00            23a  OCC    1249  22211  
        Sus. + E4{1}                    4      84      54      28 1.00 1.00            23a  OCC    1274  22211  
        Sus. + E5{1}                    1      97      59      25 1.00 1.00            23a  OCC    1372  22211  
        Sus. + E6{1}                    9      67      39      23 1.00 1.00            23a  OCC    1117  22211  
        Sus. + E7{1}                    2      92      50      33 1.00 1.00            23a  OCC    1305  22211  
        Sus. + E8{1}                    6      76      51      34 1.00 1.00            23a  OCC    1224  22211  
 
 Q07  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115     357      26      23 1.00 1.00 1.00 1.00  23a SUST    3120  16700  
        TR:Amb to T1{1}                18     108      57       9 1.00 1.00 1.00 1.00 (17) DISP     860  25050  
        Amb to T1{1}                   18     108      57       9 1.00 1.00 1.00 1.00 (17) DISP     860  25050  
        Sus. + E1{1}                    7     452      57      29 1.00 1.00            23a  OCC    3842  22211  
        Sus. + E2{1}                   14     439      74      27 1.00 1.00            23a  OCC    3809  22211  
        Sus. + E3{1}                   10     398      93      27 1.00 1.00            23a  OCC    3689  22211  
        Sus. + E4{1}                   10     398      88      28 1.00 1.00            23a  OCC    3662  22211  
        Sus. + E5{1}                    6     374      42      25 1.00 1.00            23a  OCC    3289  22211  
        Sus. + E6{1}                   16     361      59      23 1.00 1.00            23a  OCC    3366  22211  
        Sus. + E7{1}                    8     402      99      33 1.00 1.00            23a  OCC    3748  22211  
        Sus. + E8{1}                   12     402      94      34 1.00 1.00            23a  OCC    3720  22211  
 
 Q07  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1114     357      26      23 1.00 1.00 1.00 1.00  23a SUST    3120  16700  
        TR:Amb to T1{1}               344     108      57       9 1.00 1.00 1.00 1.00 (17) DISP    1006  25050  
        Amb to T1{1}                  344     108      57       9 1.00 1.00 1.00 1.00 (17) DISP    1006  25050  
        Sus. + E1{1}                  334     452      57      29 1.00 1.00            23a  OCC    3994  22211  
        Sus. + E2{1}                  313     439      74      27 1.00 1.00            23a  OCC    3949  22211  
        Sus. + E3{1}                  337     398      93      27 1.00 1.00            23a  OCC    3841  22211  
        Sus. + E4{1}                  316     398      88      28 1.00 1.00            23a  OCC    3805  22211  
        Sus. + E5{1}                  332     374      42      25 1.00 1.00            23a  OCC    3442  22211  
        Sus. + E6{1}                  311     361      59      23 1.00 1.00            23a  OCC    3504  22211  
        Sus. + E7{1}                  335     402      99      33 1.00 1.00            23a  OCC    3900  22211  
        Sus. + E8{1}                  314     402      94      34 1.00 1.00            23a  OCC    3860  22211  
 
 Q08  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1114      30      37      23 1.11 1.23 1.00 1.00  23a SUST     945  16700  
        TR:Amb to T1{1}               344      17       7       9 1.48 1.64 1.64 1.00 (17) DISP     444  25050  
        Amb to T1{1}                  344      17       7       9 1.48 1.64 1.64 1.00 (17) DISP     444  25050  
        Sus. + E1{1}                  338      78      67      29 1.11 1.23            23a  OCC    1573  22211  
        Sus. + E2{1}                  308      49      48      27 1.11 1.23            23a  OCC    1272  22211  
        Sus. + E3{1}                  341      88      73      27 1.11 1.23            23a  OCC    1670  22211  
        Sus. + E4{1}                  312      37      44      28 1.11 1.23            23a  OCC    1176  22211  
        Sus. + E5{1}                  336      71      58      25 1.11 1.23            23a  OCC    1477  22211  
        Sus. + E6{1}                  307      56      57      23 1.11 1.23            23a  OCC    1365  22211  
        Sus. + E7{1}                  339      81      64      33 1.11 1.23            23a  OCC    1578  22211  
        Sus. + E8{1}                  310      44      53      34 1.11 1.23            23a  OCC    1279  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q08  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1120       6      13      10 1.11 1.23 1.00 1.00  23a SUST     656  16700  
        TR:Amb to T1{1}               353      57      41      40 1.48 1.64 1.64 1.00 (17) DISP    1044  25050  
        Amb to T1{1}                  353      57      41      40 1.48 1.64 1.64 1.00 (17) DISP    1044  25050  
        Sus. + E1{1}                  328      81      64      10 1.11 1.23            23a  OCC    1559  22211  
        Sus. + E2{1}                  303      44      47      25 1.11 1.23            23a  OCC    1235  22211  
        Sus. + E3{1}                  334      56      49      12 1.11 1.23            23a  OCC    1325  22211  
        Sus. + E4{1}                  310      70      61      20 1.11 1.23            23a  OCC    1472  22211  
        Sus. + E5{1}                  327      80      70      10 1.11 1.23            23a  OCC    1590  22211  
        Sus. + E6{1}                  302      44      41      25 1.11 1.23            23a  OCC    1199  22211  
        Sus. + E7{1}                  334      54      51      10 1.11 1.23            23a  OCC    1327  22211  
        Sus. + E8{1}                  310      72      57      22 1.11 1.23            23a  OCC    1463  22211  
 
 Q09  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1120      32      15      10 1.00 1.00 1.00 1.00  23a SUST     787  16700  
        TR:Amb to T1{1}               353      40      47      40 1.00 1.00 1.00 1.00 (17) DISP     650  25050  
        Amb to T1{1}                  353      40      47      40 1.00 1.00 1.00 1.00 (17) DISP     650  25050  
        Sus. + E1{1}                  341      40      45      10 1.00 1.00            23a  OCC    1166  22211  
        Sus. + E2{1}                  291      47      37      25 1.00 1.00            23a  OCC    1135  22211  
        Sus. + E3{1}                  347      41      37      12 1.00 1.00            23a  OCC    1116  22211  
        Sus. + E4{1}                  298      63      41      20 1.00 1.00            23a  OCC    1220  22211  
        Sus. + E5{1}                  340      33      43      10 1.00 1.00            23a  OCC    1150  22211  
        Sus. + E6{1}                  290      54      36      25 1.00 1.00            23a  OCC    1159  22211  
        Sus. + E7{1}                  347      48      40      10 1.00 1.00            23a  OCC    1165  22211  
        Sus. + E8{1}                  297      70      43      22 1.00 1.00            23a  OCC    1273  22211  
 
 Q09  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1120      32      15      10 1.00 1.00 1.00 1.00  23a SUST     787  16700  
        TR:Amb to T1{1}               353      39      47      40 1.00 1.00 1.00 1.00 (17) DISP     650  25050  
        Amb to T1{1}                  353      39      47      40 1.00 1.00 1.00 1.00 (17) DISP     650  25050  
        Sus. + E1{1}                  345      40      45      10 1.00 1.00            23a  OCC    1168  22211  
        Sus. + E2{1}                  287      47      37      25 1.00 1.00            23a  OCC    1133  22211  
        Sus. + E3{1}                  351      41      37      12 1.00 1.00            23a  OCC    1118  22211  
        Sus. + E4{1}                  294      63      41      21 1.00 1.00            23a  OCC    1218  22211  
        Sus. + E5{1}                  344      33      43      10 1.00 1.00            23a  OCC    1151  22211  
        Sus. + E6{1}                  286      54      36      26 1.00 1.00            23a  OCC    1158  22211  
        Sus. + E7{1}                  350      48      40      10 1.00 1.00            23a  OCC    1167  22211  
        Sus. + E8{1}                  293      70      43      22 1.00 1.00            23a  OCC    1271  22211  
 
 Q10  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1120      11      16      10 1.00 1.00 1.00 1.00  23a SUST     666  16700  
        TR:Amb to T1{1}               353      51      59      40 1.00 1.00 1.00 1.00 (17) DISP     752  25050  
        Amb to T1{1}                  353      51      59      40 1.00 1.00 1.00 1.00 (17) DISP     752  25050  
        Sus. + E1{1}                  346      23      34      10 1.00 1.00            23a  OCC     990  22211  
        Sus. + E2{1}                  285      38      36      25 1.00 1.00            23a  OCC    1061  22211  
        Sus. + E3{1}                  352      20      44      12 1.00 1.00            23a  OCC    1050  22211  
        Sus. + E4{1}                  292      58      59      21 1.00 1.00            23a  OCC    1272  22211  
        Sus. + E5{1}                  345      26      32      10 1.00 1.00            23a  OCC     991  22211  
        Sus. + E6{1}                  285      34      34      26 1.00 1.00            23a  OCC    1033  22211  
        Sus. + E7{1}                  352      17      48      10 1.00 1.00            23a  OCC    1072  22211  
        Sus. + E8{1}                  292      55      61      22 1.00 1.00            23a  OCC    1268  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q10  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1120      11      16      17 1.00 1.00 1.00 1.00  23a SUST     673  16700  
        TR:Amb to T1{1}               353      51      59      40 1.00 1.00 1.00 1.00 (17) DISP     753  25050  
        Amb to T1{1}                  353      51      59      40 1.00 1.00 1.00 1.00 (17) DISP     753  25050  
        Sus. + E1{1}                  348      21      36      19 1.00 1.00            23a  OCC    1002  22211  
        Sus. + E2{1}                  283      36      35      31 1.00 1.00            23a  OCC    1051  22211  
        Sus. + E3{1}                  354      21      46      19 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E4{1}                  291      57      57      28 1.00 1.00            23a  OCC    1266  22211  
        Sus. + E5{1}                  347      24      34      17 1.00 1.00            23a  OCC    1001  22211  
        Sus. + E6{1}                  283      33      33      33 1.00 1.00            23a  OCC    1026  22211  
        Sus. + E7{1}                  354      18      50      19 1.00 1.00            23a  OCC    1092  22211  
        Sus. + E8{1}                  290      54      60      32 1.00 1.00            23a  OCC    1264  22211  
 
 Q11  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1120      69      16      17 1.00 1.00 1.00 1.00  23a SUST    1043  16700  
        TR:Amb to T1{1}               353      63      69      40 1.00 1.00 1.00 1.00 (17) DISP     852  25050  
        Amb to T1{1}                  353      63      69      40 1.00 1.00 1.00 1.00 (17) DISP     852  25050  
        Sus. + E1{1}                  349      82      22      19 1.00 1.00            23a  OCC    1309  22211  
        Sus. + E2{1}                  282     108      30      31 1.00 1.00            23a  OCC    1490  22211  
        Sus. + E3{1}                  356      81      55      19 1.00 1.00            23a  OCC    1507  22211  
        Sus. + E4{1}                  289     134      77      28 1.00 1.00            23a  OCC    1829  22211  
        Sus. + E5{1}                  349      99      19      17 1.00 1.00            23a  OCC    1424  22211  
        Sus. + E6{1}                  281      91      27      33 1.00 1.00            23a  OCC    1373  22211  
        Sus. + E7{1}                  355      72      59      19 1.00 1.00            23a  OCC    1522  22211  
        Sus. + E8{1}                  288     117      79      32 1.00 1.00            23a  OCC    1761  22211  
 
 Q11  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1120      69      16      17 1.00 1.00 1.00 1.00  23a SUST    1043  16700  
        TR:Amb to T1{1}               353      63      69      40 1.00 1.00 1.00 1.00 (17) DISP     852  25050  
        Amb to T1{1}                  353      63      69      40 1.00 1.00 1.00 1.00 (17) DISP     852  25050  
        Sus. + E1{1}                  353      82      22      19 1.00 1.00            23a  OCC    1311  22211  
        Sus. + E2{1}                  278     108      30      31 1.00 1.00            23a  OCC    1489  22211  
        Sus. + E3{1}                  359      81      55      19 1.00 1.00            23a  OCC    1509  22211  
        Sus. + E4{1}                  285     134      77      28 1.00 1.00            23a  OCC    1828  22211  
        Sus. + E5{1}                  353      99      19      17 1.00 1.00            23a  OCC    1426  22211  
        Sus. + E6{1}                  277      91      27      32 1.00 1.00            23a  OCC    1372  22211  
        Sus. + E7{1}                  359      72      59      18 1.00 1.00            23a  OCC    1524  22211  
        Sus. + E8{1}                  284     117      79      32 1.00 1.00            23a  OCC    1760  22211  
 
 Q36  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1120     131      16      17 1.00 1.00 1.00 1.00  23a SUST    1484  16700  
        TR:Amb to T1{1}               353      72      77      40 1.00 1.00 1.00 1.00 (17) DISP     932  25050  
        Amb to T1{1}                  353      72      77      40 1.00 1.00 1.00 1.00 (17) DISP     932  25050  
        Sus. + E1{1}                  354     143      24      19 1.00 1.00            23a  OCC    1758  22211  
        Sus. + E2{1}                  277     183      24      31 1.00 1.00            23a  OCC    2005  22211  
        Sus. + E3{1}                  361     147      65      19 1.00 1.00            23a  OCC    2030  22211  
        Sus. + E4{1}                  284     212      96      28 1.00 1.00            23a  OCC    2446  22211  
        Sus. + E5{1}                  354     176      27      17 1.00 1.00            23a  OCC    1984  22211  
        Sus. + E6{1}                  276     151      20      32 1.00 1.00            23a  OCC    1781  22211  
        Sus. + E7{1}                  360     145      69      18 1.00 1.00            23a  OCC    2054  22211  
        Sus. + E8{1}                  283     181      97      32 1.00 1.00            23a  OCC    2316  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q36  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1117     131      16      17 1.00 1.00 1.00 1.00  23a SUST    1483  16700  
        TR:Amb to T1{1}               545      72      77      40 1.00 1.00 1.00 1.00 (17) DISP    1014  25050  
        Amb to T1{1}                  545      72      77      40 1.00 1.00 1.00 1.00 (17) DISP    1014  25050  
        Sus. + E1{1}                  549     143      24      19 1.00 1.00            23a  OCC    1848  22211  
        Sus. + E2{1}                  471     183      24      31 1.00 1.00            23a  OCC    2094  22211  
        Sus. + E3{1}                  555     147      65      19 1.00 1.00            23a  OCC    2120  22211  
        Sus. + E4{1}                  478     212      96      28 1.00 1.00            23a  OCC    2536  22211  
        Sus. + E5{1}                  548     176      27      17 1.00 1.00            23a  OCC    2074  22211  
        Sus. + E6{1}                  470     151      20      32 1.00 1.00            23a  OCC    1866  22211  
        Sus. + E7{1}                  554     145      69      18 1.00 1.00            23a  OCC    2144  22211  
        Sus. + E8{1}                  478     181      97      32 1.00 1.00            23a  OCC    2405  22211  
 
 Q12  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1117      19      12      17 1.11 1.23 1.00 1.00  23a SUST     720  16700  
        TR:Amb to T1{1}               545      42      85      40 1.48 1.64 1.64 1.00 (17) DISP    1485  25050  
        Amb to T1{1}                  545      42      85      40 1.48 1.64 1.64 1.00 (17) DISP    1485  25050  
        Sus. + E1{1}                  552      70     133      19 1.11 1.23            23a  OCC    2131  22211  
        Sus. + E2{1}                  468      20      25      31 1.11 1.23            23a  OCC    1066  22211  
        Sus. + E3{1}                  558      69     110      19 1.11 1.23            23a  OCC    1937  22211  
        Sus. + E4{1}                  475      19      43      28 1.11 1.23            23a  OCC    1223  22211  
        Sus. + E5{1}                  551      65     132      17 1.11 1.23            23a  OCC    2104  22211  
        Sus. + E6{1}                  467      25      26      32 1.11 1.23            23a  OCC    1086  22211  
        Sus. + E7{1}                  558      63     106      18 1.11 1.23            23a  OCC    1884  22211  
        Sus. + E8{1}                  474      24      47      32 1.11 1.23            23a  OCC    1263  22211  
 
 Q12  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      16       8       3 1.11 1.23 1.00 1.00  23a SUST     669  16700  
        TR:Amb to T1{1}               534      38      51     120 1.48 1.64 1.64 1.00 (17) DISP    1377  25050  
        Amb to T1{1}                  534      38      51     120 1.48 1.64 1.64 1.00 (17) DISP    1377  25050  
        Sus. + E1{1}                  523      24      87      72 1.11 1.23            23a  OCC    1745  22211  
        Sus. + E2{1}                  481      45      90      68 1.11 1.23            23a  OCC    1770  22211  
        Sus. + E3{1}                  538      20      78     125 1.11 1.23            23a  OCC    1916  22211  
        Sus. + E4{1}                  496      57      94     136 1.11 1.23            23a  OCC    2104  22211  
        Sus. + E5{1}                  524      27      86      71 1.11 1.23            23a  OCC    1736  22211  
        Sus. + E6{1}                  481      41      91      67 1.11 1.23            23a  OCC    1770  22211  
        Sus. + E7{1}                  539      16      80     125 1.11 1.23            23a  OCC    1928  22211  
        Sus. + E8{1}                  496      54      93     135 1.11 1.23            23a  OCC    2085  22211  
 
 Q14  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      61       2       3 1.11 1.23 1.00 1.00  23a SUST    1013  16700  
        TR:Amb to T1{1}               534     123     165     120 1.48 1.64 1.64 1.00 (17) DISP    2783  25050  
        Amb to T1{1}                  534     123     165     120 1.48 1.64 1.64 1.00 (17) DISP    2783  25050  
        Sus. + E1{1}                  532      68      79      72 1.11 1.23            23a  OCC    2074  22211  
        Sus. + E2{1}                  473     106     197      68 1.11 1.23            23a  OCC    3058  22211  
        Sus. + E3{1}                  547     127      81     125 1.11 1.23            23a  OCC    2454  22211  
        Sus. + E4{1}                  488     159     350     136 1.11 1.23            23a  OCC    4567  22211  
        Sus. + E5{1}                  532      81      77      71 1.11 1.23            23a  OCC    2078  22211  
        Sus. + E6{1}                  473     119     198      67 1.11 1.23            23a  OCC    3092  22211  
        Sus. + E7{1}                  548     141      81     125 1.11 1.23            23a  OCC    2515  22211  
        Sus. + E8{1}                  488     172     351     135 1.11 1.23            23a  OCC    4600  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q14  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      64       4       4 1.11 1.23 1.00 1.00  23a SUST    1037  16700  
        TR:Amb to T1{1}               520     128     243     504 1.48 1.64 1.64 1.00 (17) DISP    4918  25050  
        Amb to T1{1}                  520     128     243     504 1.48 1.64 1.64 1.00 (17) DISP    4918  25050  
        Sus. + E1{1}                  513     100     117     196 1.11 1.23            23a  OCC    2930  22211  
        Sus. + E2{1}                  498     170     118     209 1.11 1.23            23a  OCC    3184  22211  
        Sus. + E3{1}                  528      90     286     485 1.11 1.23            23a  OCC    5481  22211  
        Sus. + E4{1}                  513     228     294     487 1.11 1.23            23a  OCC    5733  22211  
        Sus. + E5{1}                  514      86     117     197 1.11 1.23            23a  OCC    2919  22211  
        Sus. + E6{1}                  499     185     118     210 1.11 1.23            23a  OCC    3247  22211  
        Sus. + E7{1}                  529     104     286     487 1.11 1.23            23a  OCC    5499  22211  
        Sus. + E8{1}                  514     243     294     490 1.11 1.23            23a  OCC    5782  22211  
 
 Q15    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      96       6       3 1.00 1.00 1.00 1.00  23a SUST    1221  16700  
        TR:Amb to T1{1}               521     126     315     503 1.00 1.00 1.00 1.00 (17) DISP    4357  25050  
        Amb to T1{1}                  521     126     315     503 1.00 1.00 1.00 1.00 (17) DISP    4357  25050  
        Sus. + E1{1}                  514     132     118     195 1.00 1.00            23a  OCC    2985  22211  
        Sus. + E2{1}                  498     201     154     208 1.00 1.00            23a  OCC    3361  22211  
        Sus. + E3{1}                  529     126     333     485 1.00 1.00            23a  OCC    5578  22211  
        Sus. + E4{1}                  514     264     370     486 1.00 1.00            23a  OCC    5917  22211  
        Sus. + E5{1}                  514     109     117     197 1.00 1.00            23a  OCC    2970  22211  
        Sus. + E6{1}                  499     224     154     209 1.00 1.00            23a  OCC    3438  22211  
        Sus. + E7{1}                  530     148     332     487 1.00 1.00            23a  OCC    5597  22211  
        Sus. + E8{1}                  515     286     369     489 1.00 1.00            23a  OCC    5976  22211  
 
 Q16  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118     164      10       3 1.00 1.00 1.00 1.00  23a SUST    1715  16700  
        TR:Amb to T1{1}               521     117     458     503 1.00 1.00 1.00 1.00 (17) DISP    4969  25050  
        Amb to T1{1}                  521     117     458     503 1.00 1.00 1.00 1.00 (17) DISP    4969  25050  
        Sus. + E1{1}                  515     200     116     195 1.00 1.00            23a  OCC    3458  22211  
        Sus. + E2{1}                  497     265     226     208 1.00 1.00            23a  OCC    4169  22211  
        Sus. + E3{1}                  530     196     425     485 1.00 1.00            23a  OCC    6487  22211  
        Sus. + E4{1}                  513     332     524     486 1.00 1.00            23a  OCC    7139  22211  
        Sus. + E5{1}                  516     167     115     197 1.00 1.00            23a  OCC    3436  22211  
        Sus. + E6{1}                  498     304     224     209 1.00 1.00            23a  OCC    4276  22211  
        Sus. + E7{1}                  531     235     423     487 1.00 1.00            23a  OCC    6510  22211  
        Sus. + E8{1}                  513     371     523     489 1.00 1.00            23a  OCC    7220  22211  
 
 Q16  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123     164      10       3 1.00 1.00 1.00 1.00  23a SUST    1717  16700  
        TR:Amb to T1{1}                33     117     458     503 1.00 1.00 1.00 1.00 (17) DISP    4816  25050  
        Amb to T1{1}                   33     117     458     503 1.00 1.00 1.00 1.00 (17) DISP    4816  25050  
        Sus. + E1{1}                   21     200     116     195 1.00 1.00            23a  OCC    3332  22211  
        Sus. + E2{1}                    3     265     226     208 1.00 1.00            23a  OCC    3991  22211  
        Sus. + E3{1}                   37     196     425     485 1.00 1.00            23a  OCC    6334  22211  
        Sus. + E4{1}                   19     332     524     486 1.00 1.00            23a  OCC    6966  22211  
        Sus. + E5{1}                   22     167     115     197 1.00 1.00            23a  OCC    3315  22211  
        Sus. + E6{1}                    4     304     224     209 1.00 1.00            23a  OCC    4094  22211  
        Sus. + E7{1}                   37     235     423     487 1.00 1.00            23a  OCC    6357  22211  
        Sus. + E8{1}                   20     371     523     489 1.00 1.00            23a  OCC    7046  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q17    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      97       7       3 1.00 1.00 1.00 1.00  23a SUST    1228  16700  
        TR:Amb to T1{1}                33      57     291     503 1.00 1.00 1.00 1.00 (17) DISP    4073  25050  
        Amb to T1{1}                   33      57     291     503 1.00 1.00 1.00 1.00 (17) DISP    4073  25050  
        Sus. + E1{1}                   22     152      51     195 1.00 1.00            23a  OCC    2713  22211  
        Sus. + E2{1}                    2     185     167     208 1.00 1.00            23a  OCC    3210  22211  
        Sus. + E3{1}                   38     116     248     485 1.00 1.00            23a  OCC    5132  22211  
        Sus. + E4{1}                   18     220     354     486 1.00 1.00            23a  OCC    5624  22211  
        Sus. + E5{1}                   23     130      49     197 1.00 1.00            23a  OCC    2685  22211  
        Sus. + E6{1}                    3     207     165     209 1.00 1.00            23a  OCC    3268  22211  
        Sus. + E7{1}                   38     100     246     487 1.00 1.00            23a  OCC    5135  22211  
        Sus. + E8{1}                   19     242     352     489 1.00 1.00            23a  OCC    5671  22211  
 
 Q18    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      36       3       3 1.00 1.00 1.00 1.00  23a SUST     790  16700  
        TR:Amb to T1{1}                33      19      80     503 1.00 1.00 1.00 1.00 (17) DISP    3550  25050  
        Amb to T1{1}                   33      19      80     503 1.00 1.00 1.00 1.00 (17) DISP    3550  25050  
        Sus. + E1{1}                   34     120      43     195 1.00 1.00            23a  OCC    2340  22211  
        Sus. + E2{1}                   10     105      87     208 1.00 1.00            23a  OCC    2466  22211  
        Sus. + E3{1}                   50     123      28     485 1.00 1.00            23a  OCC    4337  22211  
        Sus. + E4{1}                    6     101     143     486 1.00 1.00            23a  OCC    4456  22211  
        Sus. + E5{1}                   35     113      45     197 1.00 1.00            23a  OCC    2332  22211  
        Sus. + E6{1}                   10     113      85     209 1.00 1.00            23a  OCC    2486  22211  
        Sus. + E7{1}                   50     116      26     487 1.00 1.00            23a  OCC    4340  22211  
        Sus. + E8{1}                    6     108     142     489 1.00 1.00            23a  OCC    4479  22211  
 
 Q19 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      13       1       3 1.00 1.00 1.00 1.00  23a SUST     624  16700  
        TR:Amb to T1{1}                33      67      54     503 1.00 1.00 1.00 1.00 (17) DISP    3555  25050  
        Amb to T1{1}                   33      67      54     503 1.00 1.00 1.00 1.00 (17) DISP    3555  25050  
        Sus. + E1{1}                   35     117      97     195 1.00 1.00            23a  OCC    2357  22211  
        Sus. + E2{1}                   11      69      34     208 1.00 1.00            23a  OCC    2175  22211  
        Sus. + E3{1}                   51     145     111     485 1.00 1.00            23a  OCC    4330  22211  
        Sus. + E4{1}                    5      39      13     486 1.00 1.00            23a  OCC    4121  22211  
        Sus. + E5{1}                   36     115      98     197 1.00 1.00            23a  OCC    2366  22211  
        Sus. + E6{1}                   10      70      32     209 1.00 1.00            23a  OCC    2185  22211  
        Sus. + E7{1}                   51     144     113     487 1.00 1.00            23a  OCC    4342  22211  
        Sus. + E8{1}                    6      40      11     489 1.00 1.00            23a  OCC    4142  22211  
 
 Q19 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      13       1       3 1.33 1.11 1.00 1.00  23a SUST     656  16700  
        TR:Amb to T1{1}                33      67      54     503 1.78 1.48 1.00 1.00 (17) DISP    3646  25050  
        Amb to T1{1}                   33      67      54     503 1.78 1.48 1.00 1.00 (17) DISP    3646  25050  
        Sus. + E1{1}                   35     117      97     195 1.33 1.11            23a  OCC    2543  22211  
        Sus. + E2{1}                   11      69      34     208 1.33 1.11            23a  OCC    2251  22211  
        Sus. + E3{1}                   51     145     111     485 1.33 1.11            23a  OCC    4477  22211  
        Sus. + E4{1}                    5      39      13     486 1.33 1.11            23a  OCC    4157  22211  
        Sus. + E5{1}                   36     115      98     197 1.33 1.11            23a  OCC    2548  22211  
        Sus. + E6{1}                   10      70      32     209 1.33 1.11            23a  OCC    2263  22211  
        Sus. + E7{1}                   51     144     113     487 1.33 1.11            23a  OCC    4487  22211  
        Sus. + E8{1}                    6      40      11     489 1.33 1.11            23a  OCC    4178  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q19 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1168       5       5       1 1.33 1.11 1.00 1.00  23a SUST     614  16700  
        TR:Amb to T1{1}               113      97     385     172 1.78 1.48 1.00 1.00 (17) DISP    4362  25050  
        Amb to T1{1}                  113      97     385     172 1.78 1.48 1.00 1.00 (17) DISP    4362  25050  
        Sus. + E1{1}                   47     113     148     146 1.33 1.11            23a  OCC    2501  22211  
        Sus. + E2{1}                   34      44     164      13 1.33 1.11            23a  OCC    1962  22211  
        Sus. + E3{1}                  107     158     369     230 1.33 1.11            23a  OCC    4320  22211  
        Sus. + E4{1}                   93      13     375     102 1.33 1.11            23a  OCC    3717  22211  
        Sus. + E5{1}                   59     116     149     148 1.33 1.11            23a  OCC    2534  22211  
        Sus. + E6{1}                   45      41     166      15 1.33 1.11            23a  OCC    1971  22211  
        Sus. + E7{1}                  118     160     370     231 1.33 1.11            23a  OCC    4353  22211  
        Sus. + E8{1}                  105      16     378     104 1.33 1.11            23a  OCC    3747  22211  
 
 Q19 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1168       5       5       1 1.00 1.00 1.00 1.00  23a SUST     602  16700  
        TR:Amb to T1{1}               113      97     385     172 1.00 1.00 1.00 1.00 (17) DISP    3058  25050  
        Amb to T1{1}                  113      97     385     172 1.00 1.00 1.00 1.00 (17) DISP    3058  25050  
        Sus. + E1{1}                   47     113     148     146 1.00 1.00            23a  OCC    2284  22211  
        Sus. + E2{1}                   34      44     164      13 1.00 1.00            23a  OCC    1804  22211  
        Sus. + E3{1}                  107     158     369     230 1.00 1.00            23a  OCC    3940  22211  
        Sus. + E4{1}                   93      13     375     102 1.00 1.00            23a  OCC    3419  22211  
        Sus. + E5{1}                   59     116     149     148 1.00 1.00            23a  OCC    2311  22211  
        Sus. + E6{1}                   45      41     166      15 1.00 1.00            23a  OCC    1815  22211  
        Sus. + E7{1}                  118     160     370     231 1.00 1.00            23a  OCC    3968  22211  
        Sus. + E8{1}                  105      16     378     104 1.00 1.00            23a  OCC    3446  22211  
 
 Q20 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1140       5      20       1 1.00 1.00 1.00 1.00  23a SUST     681  16700  
        TR:Amb to T1{1}               113      10     435     172 1.00 1.00 1.00 1.00 (17) DISP    3304  25050  
        Amb to T1{1}                  113      10     435     172 1.00 1.00 1.00 1.00 (17) DISP    3304  25050  
        Sus. + E1{1}                   51      11     229     146 1.00 1.00            23a  OCC    2546  22211  
        Sus. + E2{1}                   37       6     183      13 1.00 1.00            23a  OCC    1885  22211  
        Sus. + E3{1}                  110      16     469     230 1.00 1.00            23a  OCC    4373  22211  
        Sus. + E4{1}                   97       9     425     102 1.00 1.00            23a  OCC    3746  22211  
        Sus. + E5{1}                   55      13     228     148 1.00 1.00            23a  OCC    2544  22211  
        Sus. + E6{1}                   42       6     182      15 1.00 1.00            23a  OCC    1877  22211  
        Sus. + E7{1}                  115      18     467     231 1.00 1.00            23a  OCC    4368  22211  
        Sus. + E8{1}                  101      11     423     104 1.00 1.00            23a  OCC    3739  22211  
 
 Q20 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1140      20       5       1 1.33 1.11 1.00 1.00  23a SUST     727  16700  
        TR:Amb to T1{1}               113     435      10     172 1.78 1.48 1.00 1.00 (17) DISP    5562  25050  
        Amb to T1{1}                  113     435      10     172 1.78 1.48 1.00 1.00 (17) DISP    5562  25050  
        Sus. + E1{1}                   51     229      11     146 1.33 1.11            23a  OCC    3028  22211  
        Sus. + E2{1}                   37     183       6      13 1.33 1.11            23a  OCC    2324  22211  
        Sus. + E3{1}                  110     469      16     230 1.33 1.11            23a  OCC    5410  22211  
        Sus. + E4{1}                   97     425       9     102 1.33 1.11            23a  OCC    4746  22211  
        Sus. + E5{1}                   55     228      13     148 1.33 1.11            23a  OCC    3021  22211  
        Sus. + E6{1}                   42     182       6      15 1.33 1.11            23a  OCC    2313  22211  
        Sus. + E7{1}                  115     467      18     231 1.33 1.11            23a  OCC    5400  22211  
        Sus. + E8{1}                  101     423      11     104 1.33 1.11            23a  OCC    4734  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q20 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      26       1       5 1.33 1.11 1.00 1.00  23a SUST     778  16700  
        TR:Amb to T1{1}               315     511     160       2 1.78 1.48 1.00 1.00 (17) DISP    6669  25050  
        Amb to T1{1}                  315     511     160       2 1.78 1.48 1.00 1.00 (17) DISP    6669  25050  
        Sus. + E1{1}                  139     269     130      14 1.33 1.11            23a  OCC    3401  22211  
        Sus. + E2{1}                  128     223      20      11 1.33 1.11            23a  OCC    2744  22211  
        Sus. + E3{1}                  309     550     208      15 1.33 1.11            23a  OCC    6237  22211  
        Sus. + E4{1}                  294     505     103      10 1.33 1.11            23a  OCC    5609  22211  
        Sus. + E5{1}                  139     266     131      13 1.33 1.11            23a  OCC    3378  22211  
        Sus. + E6{1}                  128     220      22      12 1.33 1.11            23a  OCC    2718  22211  
        Sus. + E7{1}                  309     546     209      14 1.33 1.11            23a  OCC    6211  22211  
        Sus. + E8{1}                  295     502     105      11 1.33 1.11            23a  OCC    5582  22211  
 
 Q20 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      26       1       5 1.00 1.00 1.00 1.00  23a SUST     715  16700  
        TR:Amb to T1{1}               315     511     160       2 1.00 1.00 1.00 1.00 (17) DISP    3866  25050  
        Amb to T1{1}                  315     511     160       2 1.00 1.00 1.00 1.00 (17) DISP    3866  25050  
        Sus. + E1{1}                  139     269     130      14 1.00 1.00            23a  OCC    2769  22211  
        Sus. + E2{1}                  128     223      20      11 1.00 1.00            23a  OCC    2208  22211  
        Sus. + E3{1}                  309     550     208      15 1.00 1.00            23a  OCC    4933  22211  
        Sus. + E4{1}                  294     505     103      10 1.00 1.00            23a  OCC    4398  22211  
        Sus. + E5{1}                  139     266     131      13 1.00 1.00            23a  OCC    2753  22211  
        Sus. + E6{1}                  128     220      22      12 1.00 1.00            23a  OCC    2188  22211  
        Sus. + E7{1}                  309     546     209      14 1.00 1.00            23a  OCC    4915  22211  
        Sus. + E8{1}                  295     502     105      11 1.00 1.00            23a  OCC    4379  22211  
 
 Q21  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      91       1       5 1.00 1.00 1.00 1.00  23a SUST    1185  16700  
        TR:Amb to T1{1}               315     126      28       2 1.00 1.00 1.00 1.00 (17) DISP    1042  25050  
        Amb to T1{1}                  315     126      28       2 1.00 1.00 1.00 1.00 (17) DISP    1042  25050  
        Sus. + E1{1}                  150     160     143      14 1.00 1.00            23a  OCC    2395  22211  
        Sus. + E2{1}                  139     128     154      11 1.00 1.00            23a  OCC    2389  22211  
        Sus. + E3{1}                  298     212     151      15 1.00 1.00            23a  OCC    2721  22211  
        Sus. + E4{1}                  283     182     148      10 1.00 1.00            23a  OCC    2564  22211  
        Sus. + E5{1}                  150     139     145      13 1.00 1.00            23a  OCC    2354  22211  
        Sus. + E6{1}                  139     107     152      12 1.00 1.00            23a  OCC    2350  22211  
        Sus. + E7{1}                  298     191     153      14 1.00 1.00            23a  OCC    2644  22211  
        Sus. + E8{1}                  284     161     145      11 1.00 1.00            23a  OCC    2477  22211  
 
 Q21  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      91       1       5 1.00 1.00 1.00 1.00  23a SUST    1185  16700  
        TR:Amb to T1{1}               494     126      28       2 1.00 1.00 1.00 1.00 (17) DISP    1122  25050  
        Amb to T1{1}                  494     126      28       2 1.00 1.00 1.00 1.00 (17) DISP    1122  25050  
        Sus. + E1{1}                  330     160     143      14 1.00 1.00            23a  OCC    2479  22211  
        Sus. + E2{1}                  319     128     154      11 1.00 1.00            23a  OCC    2473  22211  
        Sus. + E3{1}                  478     212     151      15 1.00 1.00            23a  OCC    2805  22211  
        Sus. + E4{1}                  464     182     148      10 1.00 1.00            23a  OCC    2647  22211  
        Sus. + E5{1}                  330     139     145      13 1.00 1.00            23a  OCC    2438  22211  
        Sus. + E6{1}                  319     107     152      12 1.00 1.00            23a  OCC    2434  22211  
        Sus. + E7{1}                  478     191     153      14 1.00 1.00            23a  OCC    2727  22211  
        Sus. + E8{1}                  464     161     145      11 1.00 1.00            23a  OCC    2561  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q22  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      95       0       5 1.00 1.00 1.00 1.00  23a SUST    1208  16700  
        TR:Amb to T1{1}               494      34      19       2 1.00 1.00 1.00 1.00 (17) DISP     492  25050  
        Amb to T1{1}                  494      34      19       2 1.00 1.00 1.00 1.00 (17) DISP     492  25050  
        Sus. + E1{1}                  350      99      10      14 1.00 1.00            23a  OCC    1459  22211  
        Sus. + E2{1}                  339      99      24      11 1.00 1.00            23a  OCC    1547  22211  
        Sus. + E3{1}                  459     113       6      15 1.00 1.00            23a  OCC    1568  22211  
        Sus. + E4{1}                  444     104      22      10 1.00 1.00            23a  OCC    1589  22211  
        Sus. + E5{1}                  350     121       9      13 1.00 1.00            23a  OCC    1583  22211  
        Sus. + E6{1}                  339     113      25      12 1.00 1.00            23a  OCC    1594  22211  
        Sus. + E7{1}                  459     135       5      14 1.00 1.00            23a  OCC    1726  22211  
        Sus. + E8{1}                  445     127      22      11 1.00 1.00            23a  OCC    1705  22211  
 
 Q22  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      95       0       5 1.00 1.00 1.00 1.00  23a SUST    1208  16700  
        TR:Amb to T1{1}               565      34      19       2 1.00 1.00 1.00 1.00 (17) DISP     524  25050  
        Amb to T1{1}                  565      34      19       2 1.00 1.00 1.00 1.00 (17) DISP     524  25050  
        Sus. + E1{1}                  421      99      10      14 1.00 1.00            23a  OCC    1491  22211  
        Sus. + E2{1}                  410      99      24      11 1.00 1.00            23a  OCC    1580  22211  
        Sus. + E3{1}                  530     113       6      15 1.00 1.00            23a  OCC    1601  22211  
        Sus. + E4{1}                  515     104      22      10 1.00 1.00            23a  OCC    1623  22211  
        Sus. + E5{1}                  421     121       9      13 1.00 1.00            23a  OCC    1616  22211  
        Sus. + E6{1}                  410     113      25      12 1.00 1.00            23a  OCC    1627  22211  
        Sus. + E7{1}                  530     135       5      14 1.00 1.00            23a  OCC    1759  22211  
        Sus. + E8{1}                  516     127      22      11 1.00 1.00            23a  OCC    1738  22211  
 
 Q23  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      78       0       5 1.00 1.00 1.00 1.00  23a SUST    1091  16700  
        TR:Amb to T1{1}               565       9       8       2 1.00 1.00 1.00 1.00 (17) DISP     339  25050  
        Amb to T1{1}                  565       9       8       2 1.00 1.00 1.00 1.00 (17) DISP     339  25050  
        Sus. + E1{1}                  441      92      31      14 1.00 1.00            23a  OCC    1547  22211  
        Sus. + E2{1}                  429      89       3      11 1.00 1.00            23a  OCC    1378  22211  
        Sus. + E3{1}                  510      96      39      15 1.00 1.00            23a  OCC    1643  22211  
        Sus. + E4{1}                  496      93       9      10 1.00 1.00            23a  OCC    1451  22211  
        Sus. + E5{1}                  441      83      31      13 1.00 1.00            23a  OCC    1529  22211  
        Sus. + E6{1}                  429      86       3      12 1.00 1.00            23a  OCC    1354  22211  
        Sus. + E7{1}                  510      80      39      14 1.00 1.00            23a  OCC    1617  22211  
        Sus. + E8{1}                  496      82      10      11 1.00 1.00            23a  OCC    1403  22211  
 
 Q23  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116      78       0       5 1.00 1.00 1.00 1.00  23a SUST    1091  16700  
        TR:Amb to T1{1}               648       9       8       2 1.00 1.00 1.00 1.00 (17) DISP     377  25050  
        Amb to T1{1}                  648       9       8       2 1.00 1.00 1.00 1.00 (17) DISP     377  25050  
        Sus. + E1{1}                  524      92      31      14 1.00 1.00            23a  OCC    1585  22211  
        Sus. + E2{1}                  512      89       3      11 1.00 1.00            23a  OCC    1417  22211  
        Sus. + E3{1}                  593      96      39      15 1.00 1.00            23a  OCC    1682  22211  
        Sus. + E4{1}                  579      93       9      10 1.00 1.00            23a  OCC    1489  22211  
        Sus. + E5{1}                  524      83      31      13 1.00 1.00            23a  OCC    1568  22211  
        Sus. + E6{1}                  512      86       3      12 1.00 1.00            23a  OCC    1393  22211  
        Sus. + E7{1}                  593      80      39      14 1.00 1.00            23a  OCC    1656  22211  
        Sus. + E8{1}                  579      82      10      11 1.00 1.00            23a  OCC    1441  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q24  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1116     140       3       5 1.00 1.00 1.00 1.00  23a SUST    1539  16700  
        TR:Amb to T1{1}               648       2      90       2 1.00 1.00 1.00 1.00 (17) DISP     915  25050  
        Amb to T1{1}                  648       2      90       2 1.00 1.00 1.00 1.00 (17) DISP     915  25050  
        Sus. + E1{1}                  543     155      77      14 1.00 1.00            23a  OCC    2343  22211  
        Sus. + E2{1}                  532     157      84      11 1.00 1.00            23a  OCC    2391  22211  
        Sus. + E3{1}                  574     155     105      15 1.00 1.00            23a  OCC    2557  22211  
        Sus. + E4{1}                  559     156      81      10 1.00 1.00            23a  OCC    2380  22211  
        Sus. + E5{1}                  543     158      77      13 1.00 1.00            23a  OCC    2347  22211  
        Sus. + E6{1}                  532     157      84      12 1.00 1.00            23a  OCC    2392  22211  
        Sus. + E7{1}                  574     159     105      14 1.00 1.00            23a  OCC    2563  22211  
        Sus. + E8{1}                  560     158      81      11 1.00 1.00            23a  OCC    2381  22211  
 
 Q24  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1107     140       3       5 1.00 1.00 1.00 1.00  23a SUST    1535  16700  
        TR:Amb to T1{1}               690       2      90       2 1.00 1.00 1.00 1.00 (17) DISP     934  25050  
        Amb to T1{1}                  690       2      90       2 1.00 1.00 1.00 1.00 (17) DISP     934  25050  
        Sus. + E1{1}                  594     155      77      14 1.00 1.00            23a  OCC    2362  22211  
        Sus. + E2{1}                  583     157      84      11 1.00 1.00            23a  OCC    2410  22211  
        Sus. + E3{1}                  625     155     105      15 1.00 1.00            23a  OCC    2577  22211  
        Sus. + E4{1}                  610     156      81      10 1.00 1.00            23a  OCC    2400  22211  
        Sus. + E5{1}                  594     158      77      13 1.00 1.00            23a  OCC    2367  22211  
        Sus. + E6{1}                  583     157      84      12 1.00 1.00            23a  OCC    2412  22211  
        Sus. + E7{1}                  625     159     105      14 1.00 1.00            23a  OCC    2582  22211  
        Sus. + E8{1}                  611     158      81      11 1.00 1.00            23a  OCC    2400  22211  
 
 Q25  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1107      64      11       5 1.00 1.00 1.00 1.00  23a SUST     991  16700  
        TR:Amb to T1{1}               690       1     443       2 1.00 1.00 1.00 1.00 (17) DISP    3395  25050  
        Amb to T1{1}                  690       1     443       2 1.00 1.00 1.00 1.00 (17) DISP    3395  25050  
        Sus. + E1{1}                  619      74     364      14 1.00 1.00            23a  OCC    3840  22211  
        Sus. + E2{1}                  607      70     231      11 1.00 1.00            23a  OCC    2869  22211  
        Sus. + E3{1}                  600      74     461      15 1.00 1.00            23a  OCC    4534  22211  
        Sus. + E4{1}                  586      71     313      10 1.00 1.00            23a  OCC    3453  22211  
        Sus. + E5{1}                  619      70     364      13 1.00 1.00            23a  OCC    3840  22211  
        Sus. + E6{1}                  607      73     231      12 1.00 1.00            23a  OCC    2872  22211  
        Sus. + E7{1}                  600      70     461      14 1.00 1.00            23a  OCC    4534  22211  
        Sus. + E8{1}                  586      73     312      11 1.00 1.00            23a  OCC    3448  22211  
 
 Q25  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1121      64      11       5 1.00 1.00 1.00 1.00  23a SUST     998  16700  
        TR:Amb to T1{1}                93       1     443       2 1.00 1.00 1.00 1.00 (17) DISP    3127  25050  
        Amb to T1{1}                   93       1     443       2 1.00 1.00 1.00 1.00 (17) DISP    3127  25050  
        Sus. + E1{1}                    7      74     364      14 1.00 1.00            23a  OCC    3560  22211  
        Sus. + E2{1}                    4      70     231      11 1.00 1.00            23a  OCC    2593  22211  
        Sus. + E3{1}                   11      74     461      15 1.00 1.00            23a  OCC    4264  22211  
        Sus. + E4{1}                   26      71     313      10 1.00 1.00            23a  OCC    3197  22211  
        Sus. + E5{1}                    7      70     364      13 1.00 1.00            23a  OCC    3559  22211  
        Sus. + E6{1}                    4      73     231      12 1.00 1.00            23a  OCC    2595  22211  
        Sus. + E7{1}                   11      70     461      14 1.00 1.00            23a  OCC    4264  22211  
        Sus. + E8{1}                   25      73     312      11 1.00 1.00            23a  OCC    3192  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q26 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1121      20       6       5 1.00 1.00 1.00 1.00  23a SUST     680  16700  
        TR:Amb to T1{1}                93       0     291       2 1.00 1.00 1.00 1.00 (17) DISP    2068  25050  
        Amb to T1{1}                   93       0     291       2 1.00 1.00 1.00 1.00 (17) DISP    2068  25050  
        Sus. + E1{1}                   10      23      30      14 1.00 1.00            23a  OCC     866  22211  
        Sus. + E2{1}                    2      22      20      11 1.00 1.00            23a  OCC     792  22211  
        Sus. + E3{1}                   13      23      80      15 1.00 1.00            23a  OCC    1224  22211  
        Sus. + E4{1}                   28      22      91      10 1.00 1.00            23a  OCC    1303  22211  
        Sus. + E5{1}                   10      22      29      13 1.00 1.00            23a  OCC     863  22211  
        Sus. + E6{1}                    2      23      20      12 1.00 1.00            23a  OCC     794  22211  
        Sus. + E7{1}                   14      22      80      14 1.00 1.00            23a  OCC    1225  22211  
        Sus. + E8{1}                   27      23      90      11 1.00 1.00            23a  OCC    1297  22211  
 
 Q26 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1121       6      20       5 1.33 1.11 1.00 1.00  23a SUST     700  16700  
        TR:Amb to T1{1}                93     291       0       2 1.78 1.48 1.00 1.00 (17) DISP    3643  25050  
        Amb to T1{1}                   93     291       0       2 1.78 1.48 1.00 1.00 (17) DISP    3643  25050  
        Sus. + E1{1}                   10      30      23      14 1.33 1.11            23a  OCC     939  22211  
        Sus. + E2{1}                    2      20      22      11 1.33 1.11            23a  OCC     844  22211  
        Sus. + E3{1}                   13      80      23      15 1.33 1.11            23a  OCC    1420  22211  
        Sus. + E4{1}                   28      91      22      10 1.33 1.11            23a  OCC    1526  22211  
        Sus. + E5{1}                   10      29      22      13 1.33 1.11            23a  OCC     936  22211  
        Sus. + E6{1}                    2      20      23      12 1.33 1.11            23a  OCC     845  22211  
        Sus. + E7{1}                   14      80      22      14 1.33 1.11            23a  OCC    1422  22211  
        Sus. + E8{1}                   27      90      23      11 1.33 1.11            23a  OCC    1517  22211  
 
 Q26 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1108      11       6       8 1.33 1.11 1.00 1.00  23a SUST     643  16700  
        TR:Amb to T1{1}               683     513       2       0 1.78 1.48 1.00 1.00 (17) DISP    6646  25050  
        Amb to T1{1}                  683     513       2       0 1.78 1.48 1.00 1.00 (17) DISP    6646  25050  
        Sus. + E1{1}                  348     162      14       9 1.33 1.11            23a  OCC    2255  22211  
        Sus. + E2{1}                  220     108      13       9 1.33 1.11            23a  OCC    1679  22211  
        Sus. + E3{1}                  348      74      15       9 1.33 1.11            23a  OCC    1414  22211  
        Sus. + E4{1}                  205      14      12       9 1.33 1.11            23a  OCC     796  22211  
        Sus. + E5{1}                  348     161      16       9 1.33 1.11            23a  OCC    2255  22211  
        Sus. + E6{1}                  220     108      12       9 1.33 1.11            23a  OCC    1677  22211  
        Sus. + E7{1}                  348      74      16       9 1.33 1.11            23a  OCC    1413  22211  
        Sus. + E8{1}                  205      15      11       9 1.33 1.11            23a  OCC     792  22211  
 
 Q26 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1108       6      11       8 1.00 1.00 1.00 1.00  23a SUST     617  16700  
        TR:Amb to T1{1}               683       2     513       0 1.00 1.00 1.00 1.00 (17) DISP    3875  25050  
        Amb to T1{1}                  683       2     513       0 1.00 1.00 1.00 1.00 (17) DISP    3875  25050  
        Sus. + E1{1}                  348      14     162       9 1.00 1.00            23a  OCC    1868  22211  
        Sus. + E2{1}                  220      13     108       9 1.00 1.00            23a  OCC    1421  22211  
        Sus. + E3{1}                  348      15      74       9 1.00 1.00            23a  OCC    1237  22211  
        Sus. + E4{1}                  205      12      14       9 1.00 1.00            23a  OCC     762  22211  
        Sus. + E5{1}                  348      16     161       9 1.00 1.00            23a  OCC    1868  22211  
        Sus. + E6{1}                  220      12     108       9 1.00 1.00            23a  OCC    1418  22211  
        Sus. + E7{1}                  348      16      74       9 1.00 1.00            23a  OCC    1237  22211  
        Sus. + E8{1}                  205      11      15       9 1.00 1.00            23a  OCC     756  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q27  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1108      79       4       8 1.00 1.00 1.00 1.00  23a SUST    1091  16700  
        TR:Amb to T1{1}               683       1     133       0 1.00 1.00 1.00 1.00 (17) DISP    1230  25050  
        Amb to T1{1}                  683       1     133       0 1.00 1.00 1.00 1.00 (17) DISP    1230  25050  
        Sus. + E1{1}                  334      86      29       9 1.00 1.00            23a  OCC    1434  22211  
        Sus. + E2{1}                  234      89      55       9 1.00 1.00            23a  OCC    1575  22211  
        Sus. + E3{1}                  334      86     219       9 1.00 1.00            23a  OCC    2801  22211  
        Sus. + E4{1}                  219      89     259       9 1.00 1.00            23a  OCC    3040  22211  
        Sus. + E5{1}                  334      90      29       9 1.00 1.00            23a  OCC    1445  22211  
        Sus. + E6{1}                  234      87      55       9 1.00 1.00            23a  OCC    1573  22211  
        Sus. + E7{1}                  334      90     219       9 1.00 1.00            23a  OCC    2804  22211  
        Sus. + E8{1}                  220      87     258       9 1.00 1.00            23a  OCC    3029  22211  
 
 Q27  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1105      79       4       8 1.00 1.00 1.00 1.00  23a SUST    1090  16700  
        TR:Amb to T1{1}               804       1     133       0 1.00 1.00 1.00 1.00 (17) DISP    1284  25050  
        Amb to T1{1}                  804       1     133       0 1.00 1.00 1.00 1.00 (17) DISP    1284  25050  
        Sus. + E1{1}                  457      86      29       9 1.00 1.00            23a  OCC    1491  22211  
        Sus. + E2{1}                  358      89      55       9 1.00 1.00            23a  OCC    1632  22211  
        Sus. + E3{1}                  458      86     219       9 1.00 1.00            23a  OCC    2857  22211  
        Sus. + E4{1}                  343      89     259       9 1.00 1.00            23a  OCC    3097  22211  
        Sus. + E5{1}                  457      90      29       9 1.00 1.00            23a  OCC    1502  22211  
        Sus. + E6{1}                  358      87      55       9 1.00 1.00            23a  OCC    1630  22211  
        Sus. + E7{1}                  458      90     219       9 1.00 1.00            23a  OCC    2861  22211  
        Sus. + E8{1}                  343      87     258       9 1.00 1.00            23a  OCC    3086  22211  
 
 Q28  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1105      95       1       8 1.00 1.00 1.00 1.00  23a SUST    1210  16700  
        TR:Amb to T1{1}               804       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     374  25050  
        Amb to T1{1}                  804       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     374  25050  
        Sus. + E1{1}                  437     107       6       9 1.00 1.00            23a  OCC    1506  22211  
        Sus. + E2{1}                  379     106      11       9 1.00 1.00            23a  OCC    1493  22211  
        Sus. + E3{1}                  437     107       5       9 1.00 1.00            23a  OCC    1505  22211  
        Sus. + E4{1}                  364     106      16       9 1.00 1.00            23a  OCC    1516  22211  
        Sus. + E5{1}                  437     106       5       9 1.00 1.00            23a  OCC    1500  22211  
        Sus. + E6{1}                  379     107      11       9 1.00 1.00            23a  OCC    1497  22211  
        Sus. + E7{1}                  437     106       5       9 1.00 1.00            23a  OCC    1498  22211  
        Sus. + E8{1}                  364     107      16       9 1.00 1.00            23a  OCC    1516  22211  
 
 Q28  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1105      95       1       8 1.00 1.00 1.00 1.00  23a SUST    1210  16700  
        TR:Amb to T1{1}               893       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     414  25050  
        Amb to T1{1}                  893       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     414  25050  
        Sus. + E1{1}                  526     107       6       9 1.00 1.00            23a  OCC    1548  22211  
        Sus. + E2{1}                  467     106      11       9 1.00 1.00            23a  OCC    1535  22211  
        Sus. + E3{1}                  526     107       5       9 1.00 1.00            23a  OCC    1547  22211  
        Sus. + E4{1}                  452     106      16       9 1.00 1.00            23a  OCC    1557  22211  
        Sus. + E5{1}                  526     106       5       9 1.00 1.00            23a  OCC    1541  22211  
        Sus. + E6{1}                  467     107      11       9 1.00 1.00            23a  OCC    1539  22211  
        Sus. + E7{1}                  526     106       5       9 1.00 1.00            23a  OCC    1539  22211  
        Sus. + E8{1}                  453     107      16       9 1.00 1.00            23a  OCC    1557  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q30  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1105     117       1       8 1.00 1.00 1.00 1.00  23a SUST    1368  16700  
        TR:Amb to T1{1}               893       0       8       0 1.00 1.00 1.00 1.00 (17) DISP     459  25050  
        Amb to T1{1}                  893       0       8       0 1.00 1.00 1.00 1.00 (17) DISP     459  25050  
        Sus. + E1{1}                  505     131      78       9 1.00 1.00            23a  OCC    2176  22211  
        Sus. + E2{1}                  488     131      47       9 1.00 1.00            23a  OCC    1949  22211  
        Sus. + E3{1}                  505     131      28       9 1.00 1.00            23a  OCC    1831  22211  
        Sus. + E4{1}                  473     131      24       9 1.00 1.00            23a  OCC    1785  22211  
        Sus. + E5{1}                  505     131      78       9 1.00 1.00            23a  OCC    2176  22211  
        Sus. + E6{1}                  488     131      47       9 1.00 1.00            23a  OCC    1949  22211  
        Sus. + E7{1}                  505     131      28       9 1.00 1.00            23a  OCC    1831  22211  
        Sus. + E8{1}                  473     131      24       9 1.00 1.00            23a  OCC    1785  22211  
 
 Q30  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1105     117       1       8 1.00 1.00 1.00 1.00  23a SUST    1368  16700  
        TR:Amb to T1{1}               793       0       8       0 1.00 1.00 1.00 1.00 (17) DISP     414  25050  
        Amb to T1{1}                  793       0       8       0 1.00 1.00 1.00 1.00 (17) DISP     414  25050  
        Sus. + E1{1}                  405     131      78       9 1.00 1.00            23a  OCC    2129  22211  
        Sus. + E2{1}                  388     131      47       9 1.00 1.00            23a  OCC    1902  22211  
        Sus. + E3{1}                  405     131      28       9 1.00 1.00            23a  OCC    1784  22211  
        Sus. + E4{1}                  373     131      24       9 1.00 1.00            23a  OCC    1739  22211  
        Sus. + E5{1}                  405     131      78       9 1.00 1.00            23a  OCC    2129  22211  
        Sus. + E6{1}                  388     131      47       9 1.00 1.00            23a  OCC    1902  22211  
        Sus. + E7{1}                  405     131      28       9 1.00 1.00            23a  OCC    1784  22211  
        Sus. + E8{1}                  373     131      24       9 1.00 1.00            23a  OCC    1739  22211  
 
 Q31  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1105      13       3       8 1.00 1.00 1.00 1.00  23a SUST     614  16700  
        TR:Amb to T1{1}               793       0      29       0 1.00 1.00 1.00 1.00 (17) DISP     556  25050  
        Amb to T1{1}                  793       0      29       0 1.00 1.00 1.00 1.00 (17) DISP     556  25050  
        Sus. + E1{1}                  385      14     383       9 1.00 1.00            23a  OCC    3546  22211  
        Sus. + E2{1}                  408      14     349       9 1.00 1.00            23a  OCC    3309  22211  
        Sus. + E3{1}                  385      14     474       9 1.00 1.00            23a  OCC    4202  22211  
        Sus. + E4{1}                  394      14     466       9 1.00 1.00            23a  OCC    4148  22211  
        Sus. + E5{1}                  385      14     383       9 1.00 1.00            23a  OCC    3546  22211  
        Sus. + E6{1}                  408      14     349       9 1.00 1.00            23a  OCC    3309  22211  
        Sus. + E7{1}                  385      14     474       9 1.00 1.00            23a  OCC    4203  22211  
        Sus. + E8{1}                  394      14     466       9 1.00 1.00            23a  OCC    4147  22211  
 
 Q31  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112      13       3       8 1.00 1.00 1.00 1.00  23a SUST     617  16700  
        TR:Amb to T1{1}               491       0      29       0 1.00 1.00 1.00 1.00 (17) DISP     420  25050  
        Amb to T1{1}                  491       0      29       0 1.00 1.00 1.00 1.00 (17) DISP     420  25050  
        Sus. + E1{1}                   75      14     383       9 1.00 1.00            23a  OCC    3404  22211  
        Sus. + E2{1}                   99      14     349       9 1.00 1.00            23a  OCC    3167  22211  
        Sus. + E3{1}                   75      14     474       9 1.00 1.00            23a  OCC    4061  22211  
        Sus. + E4{1}                   84      14     466       9 1.00 1.00            23a  OCC    4007  22211  
        Sus. + E5{1}                   75      14     383       9 1.00 1.00            23a  OCC    3404  22211  
        Sus. + E6{1}                   99      14     349       9 1.00 1.00            23a  OCC    3167  22211  
        Sus. + E7{1}                   75      14     474       9 1.00 1.00            23a  OCC    4061  22211  
        Sus. + E8{1}                   84      14     466       9 1.00 1.00            23a  OCC    4005  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q32 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112       2      13       8 1.00 1.00 1.00 1.00  23a SUST     623  16700  
        TR:Amb to T1{1}               491       0     609       0 1.00 1.00 1.00 1.00 (17) DISP    4459  25050  
        Amb to T1{1}                  491       0     609       0 1.00 1.00 1.00 1.00 (17) DISP    4459  25050  
        Sus. + E1{1}                   71       3     227       9 1.00 1.00            23a  OCC    2203  22211  
        Sus. + E2{1}                  103       3     261       9 1.00 1.00            23a  OCC    2465  22211  
        Sus. + E3{1}                   72       3     257       9 1.00 1.00            23a  OCC    2418  22211  
        Sus. + E4{1}                   88       3     265       9 1.00 1.00            23a  OCC    2484  22211  
        Sus. + E5{1}                   71       3     227       9 1.00 1.00            23a  OCC    2203  22211  
        Sus. + E6{1}                  103       3     261       9 1.00 1.00            23a  OCC    2465  22211  
        Sus. + E7{1}                   71       3     257       9 1.00 1.00            23a  OCC    2418  22211  
        Sus. + E8{1}                   88       3     265       9 1.00 1.00            23a  OCC    2486  22211  
 
 Q32 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1112      13       2       8 1.33 1.11 1.00 1.00  23a SUST     656  16700  
        TR:Amb to T1{1}               491     609       0       0 1.78 1.48 1.00 1.00 (17) DISP    7752  25050  
        Amb to T1{1}                  491     609       0       0 1.78 1.48 1.00 1.00 (17) DISP    7752  25050  
        Sus. + E1{1}                   71     227       3       9 1.33 1.11            23a  OCC    2749  22211  
        Sus. + E2{1}                  103     261       3       9 1.33 1.11            23a  OCC    3094  22211  
        Sus. + E3{1}                   72     257       3       9 1.33 1.11            23a  OCC    3036  22211  
        Sus. + E4{1}                   88     265       3       9 1.33 1.11            23a  OCC    3121  22211  
        Sus. + E5{1}                   71     227       3       9 1.33 1.11            23a  OCC    2749  22211  
        Sus. + E6{1}                  103     261       3       9 1.33 1.11            23a  OCC    3094  22211  
        Sus. + E7{1}                   71     257       3       9 1.33 1.11            23a  OCC    3035  22211  
        Sus. + E8{1}                   88     265       3       9 1.33 1.11            23a  OCC    3123  22211  
 
 Q32 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      13      11       0 1.33 1.11 1.00 1.00  23a SUST     673  16700  
        TR:Amb to T1{1}               330     548       0       0 1.78 1.48 1.00 1.00 (17) DISP    6931  25050  
        Amb to T1{1}                  330     548       0       0 1.78 1.48 1.00 1.00 (17) DISP    6931  25050  
        Sus. + E1{1}                  310     316      12       0 1.33 1.11            23a  OCC    3741  22211  
        Sus. + E2{1}                  310     337      13       0 1.33 1.11            23a  OCC    3951  22211  
        Sus. + E3{1}                  366     367      12       0 1.33 1.11            23a  OCC    4261  22211  
        Sus. + E4{1}                  366     368      13       0 1.33 1.11            23a  OCC    4273  22211  
        Sus. + E5{1}                  310     316      13       0 1.33 1.11            23a  OCC    3741  22211  
        Sus. + E6{1}                  310     337      12       0 1.33 1.11            23a  OCC    3951  22211  
        Sus. + E7{1}                  366     367      13       0 1.33 1.11            23a  OCC    4261  22211  
        Sus. + E8{1}                  366     368      12       0 1.33 1.11            23a  OCC    4274  22211  
 
 Q32 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      11      13       0 1.00 1.00 1.00 1.00  23a SUST     644  16700  
        TR:Amb to T1{1}               330       0     548       0 1.00 1.00 1.00 1.00 (17) DISP    3965  25050  
        Amb to T1{1}                  330       0     548       0 1.00 1.00 1.00 1.00 (17) DISP    3965  25050  
        Sus. + E1{1}                  310      12     316       0 1.00 1.00            23a  OCC    2983  22211  
        Sus. + E2{1}                  310      13     337       0 1.00 1.00            23a  OCC    3140  22211  
        Sus. + E3{1}                  366      12     367       0 1.00 1.00            23a  OCC    3379  22211  
        Sus. + E4{1}                  366      13     368       0 1.00 1.00            23a  OCC    3388  22211  
        Sus. + E5{1}                  310      13     316       0 1.00 1.00            23a  OCC    2983  22211  
        Sus. + E6{1}                  310      12     337       0 1.00 1.00            23a  OCC    3140  22211  
        Sus. + E7{1}                  366      13     367       0 1.00 1.00            23a  OCC    3379  22211  
        Sus. + E8{1}                  366      12     368       0 1.00 1.00            23a  OCC    3389  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q33  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1115      61      12       0 1.00 1.00 1.00 1.00  23a SUST     971  16700  
        TR:Amb to T1{1}               330       0     520       0 1.00 1.00 1.00 1.00 (17) DISP    3769  25050  
        Amb to T1{1}                  330       0     520       0 1.00 1.00 1.00 1.00 (17) DISP    3769  25050  
        Sus. + E1{1}                  315      68     167       0 1.00 1.00            23a  OCC    2245  22211  
        Sus. + E2{1}                  315      68     105       0 1.00 1.00            23a  OCC    1794  22211  
        Sus. + E3{1}                  362      68     218       0 1.00 1.00            23a  OCC    2634  22211  
        Sus. + E4{1}                  362      68     168       0 1.00 1.00            23a  OCC    2272  22211  
        Sus. + E5{1}                  315      68     167       0 1.00 1.00            23a  OCC    2246  22211  
        Sus. + E6{1}                  315      68     105       0 1.00 1.00            23a  OCC    1793  22211  
        Sus. + E7{1}                  362      68     218       0 1.00 1.00            23a  OCC    2635  22211  
        Sus. + E8{1}                  362      68     167       0 1.00 1.00            23a  OCC    2269  22211  
 
 Q33  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122      61      12       0 1.00 1.00 1.00 1.00  23a SUST     975  16700  
        TR:Amb to T1{1}                53       0     520       0 1.00 1.00 1.00 1.00 (17) DISP    3645  25050  
        Amb to T1{1}                   53       0     520       0 1.00 1.00 1.00 1.00 (17) DISP    3645  25050  
        Sus. + E1{1}                   31      68     167       0 1.00 1.00            23a  OCC    2116  22211  
        Sus. + E2{1}                   31      68     105       0 1.00 1.00            23a  OCC    1664  22211  
        Sus. + E3{1}                   78      68     218       0 1.00 1.00            23a  OCC    2504  22211  
        Sus. + E4{1}                   78      68     168       0 1.00 1.00            23a  OCC    2142  22211  
        Sus. + E5{1}                   31      68     167       0 1.00 1.00            23a  OCC    2116  22211  
        Sus. + E6{1}                   31      68     105       0 1.00 1.00            23a  OCC    1664  22211  
        Sus. + E7{1}                   78      68     218       0 1.00 1.00            23a  OCC    2505  22211  
        Sus. + E8{1}                   78      68     167       0 1.00 1.00            23a  OCC    2139  22211  
 
 Q35  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1122       7       0       0 1.00 1.00 1.00 1.00  23a SUST     574  16700  
        TR:Amb to T1{1}                53       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      24  25050  
        Amb to T1{1}                   53       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      24  25050  
        Sus. + E1{1}                   51       7       1       0 1.00 1.00            23a  OCC     609  22211  
        Sus. + E2{1}                   51       7       1       0 1.00 1.00            23a  OCC     609  22211  
        Sus. + E3{1}                   57       7       1       0 1.00 1.00            23a  OCC     612  22211  
        Sus. + E4{1}                   57       7       1       0 1.00 1.00            23a  OCC     612  22211  
        Sus. + E5{1}                   51       7       1       0 1.00 1.00            23a  OCC     609  22211  
        Sus. + E6{1}                   51       7       1       0 1.00 1.00            23a  OCC     609  22211  
        Sus. + E7{1}                   57       7       1       0 1.00 1.00            23a  OCC     612  22211  
        Sus. + E8{1}                   57       7       1       0 1.00 1.00            23a  OCC     612  22211  
 
 Q35  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       7       0       0 1.00 1.00 1.00 1.00  23a SUST     575  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E2{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E3{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E4{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E5{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E6{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E7{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
        Sus. + E8{1}                    3       7       1       0 1.00 1.00            23a  OCC     587  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Q34    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       0       0       0 1.00 1.00 1.00 1.00  23a SUST     527  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E2{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E3{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E4{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E5{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E6{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E7{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
        Sus. + E8{1}                    2       0       0       0 1.00 1.00            23a  OCC     528  22211  
 
 *** Segment Q  end   ***
 
 *** Segment R  begin ***
 
 Q08    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1002      36      14      24 1.11 1.23 1.00 1.00  23a SUST     802  16700  
        TR:Amb to T1{1}                71      40      32      34 1.48 1.64 1.64 1.00 (17) DISP     644  25050  
        Amb to T1{1}                   71      40      32      34 1.48 1.64 1.64 1.00 (17) DISP     644  25050  
        Sus. + E1{1}                   46     159      20     105 1.11 1.23            23a  OCC    1966  22211  
        Sus. + E2{1}                   30      93      33      68 1.11 1.23            23a  OCC    1400  22211  
        Sus. + E3{1}                   32     145      20      95 1.11 1.23            23a  OCC    1828  22211  
        Sus. + E4{1}                   24     107      19      78 1.11 1.23            23a  OCC    1507  22211  
        Sus. + E5{1}                   20     151      16     101 1.11 1.23            23a  OCC    1889  22211  
        Sus. + E6{1}                    5     100      30      71 1.11 1.23            23a  OCC    1439  22211  
        Sus. + E7{1}                    3     135      24      89 1.11 1.23            23a  OCC    1730  22211  
        Sus. + E8{1}                    5     116      16      84 1.11 1.23            23a  OCC    1577  22211  
 
 R01    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1010      32      17      24 1.00 1.00 1.00 1.00  23a SUST     757  16700  
        TR:Amb to T1{1}                71      34      59      34 1.00 1.00 1.00 1.00 (17) DISP     560  25050  
        Amb to T1{1}                   71      34      59      34 1.00 1.00 1.00 1.00 (17) DISP     560  25050  
        Sus. + E1{1}                   45     148      26     105 1.00 1.00            23a  OCC    1798  22211  
        Sus. + E2{1}                   30      92      31      68 1.00 1.00            23a  OCC    1317  22211  
        Sus. + E3{1}                   31     136      33      95 1.00 1.00            23a  OCC    1687  22211  
        Sus. + E4{1}                   23     104      40      78 1.00 1.00            23a  OCC    1439  22211  
        Sus. + E5{1}                   21     141      23     101 1.00 1.00            23a  OCC    1732  22211  
        Sus. + E6{1}                    6      99      28      71 1.00 1.00            23a  OCC    1356  22211  
        Sus. + E7{1}                    4     128      28      89 1.00 1.00            23a  OCC    1597  22211  
        Sus. + E8{1}                    4     112      36      84 1.00 1.00            23a  OCC    1492  22211  
 
 *** Segment R  end   ***
 
 *** Segment S  begin ***
 

Page 472

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 475 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 141
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 S00    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      70       1      22 1.00 1.00 1.00 1.00  23a SUST    1044  16700  
        TR:Amb to T1{1}                 9      88      33     103 1.00 1.00 1.00 1.00 (17) DISP     972  25050  
        Amb to T1{1}                    9      88      33     103 1.00 1.00 1.00 1.00 (17) DISP     972  25050  
        Sus. + E1{1}                   48     260      33     157 1.00 1.00            23a  OCC    2762  22211  
        Sus. + E2{1}                   33     201      44     109 1.00 1.00            23a  OCC    2234  22211  
        Sus. + E3{1}                   45     251      54      29 1.00 1.00            23a  OCC    2427  22211  
        Sus. + E4{1}                   37     215      26      40 1.00 1.00            23a  OCC    2129  22211  
        Sus. + E5{1}                   47     243      31     160 1.00 1.00            23a  OCC    2677  22211  
        Sus. + E6{1}                   34     217      45     113 1.00 1.00            23a  OCC    2349  22211  
        Sus. + E7{1}                   43     233      54      24 1.00 1.00            23a  OCC    2302  22211  
        Sus. + E8{1}                   38     231      26      46 1.00 1.00            23a  OCC    2252  22211  
 
 S01 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      49       0      22 1.00 1.00 1.00 1.00  23a SUST     895  16700  
        TR:Amb to T1{1}                 9      72      23     103 1.00 1.00 1.00 1.00 (17) DISP     891  25050  
        Amb to T1{1}                    9      72      23     103 1.00 1.00 1.00 1.00 (17) DISP     891  25050  
        Sus. + E1{1}                   48     244      42     157 1.00 1.00            23a  OCC    2650  22211  
        Sus. + E2{1}                   33     179      36     109 1.00 1.00            23a  OCC    2066  22211  
        Sus. + E3{1}                   44     231      53      29 1.00 1.00            23a  OCC    2287  22211  
        Sus. + E4{1}                   36     194      27      40 1.00 1.00            23a  OCC    1985  22211  
        Sus. + E5{1}                   47     232      40     160 1.00 1.00            23a  OCC    2597  22211  
        Sus. + E6{1}                   34     190      38     113 1.00 1.00            23a  OCC    2148  22211  
        Sus. + E7{1}                   43     218      52      24 1.00 1.00            23a  OCC    2195  22211  
        Sus. + E8{1}                   38     206      27      46 1.00 1.00            23a  OCC    2073  22211  
 
 S01 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1118      49       0      22 1.33 1.11 1.00 1.00  23a SUST    1012  16700  
        TR:Amb to T1{1}                 9      72      23     103 1.78 1.48 1.00 1.00 (17) DISP    1169  25050  
        Amb to T1{1}                    9      72      23     103 1.78 1.48 1.00 1.00 (17) DISP    1169  25050  
        Sus. + E1{1}                   48     244      42     157 1.33 1.11            23a  OCC    3170  22211  
        Sus. + E2{1}                   33     179      36     109 1.33 1.11            23a  OCC    2453  22211  
        Sus. + E3{1}                   44     231      53      29 1.33 1.11            23a  OCC    2838  22211  
        Sus. + E4{1}                   36     194      27      40 1.33 1.11            23a  OCC    2447  22211  
        Sus. + E5{1}                   47     232      40     160 1.33 1.11            23a  OCC    3084  22211  
        Sus. + E6{1}                   34     190      38     113 1.33 1.11            23a  OCC    2560  22211  
        Sus. + E7{1}                   43     218      52      24 1.33 1.11            23a  OCC    2715  22211  
        Sus. + E8{1}                   38     206      27      46 1.33 1.11            23a  OCC    2562  22211  
 
 S01 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1208      14      20       2 1.33 1.11 1.00 1.00  23a SUST     777  16700  
        TR:Amb to T1{1}                71      42      87       7 1.78 1.48 1.00 1.00 (17) DISP    1069  25050  
        Amb to T1{1}                   71      42      87       7 1.78 1.48 1.00 1.00 (17) DISP    1069  25050  
        Sus. + E1{1}                   21     198     139      59 1.33 1.11            23a  OCC    2848  22211  
        Sus. + E2{1}                    6     129      97      27 1.33 1.11            23a  OCC    2065  22211  
        Sus. + E3{1}                    8     182      28      53 1.33 1.11            23a  OCC    2447  22211  
        Sus. + E4{1}                    0     145      34      32 1.33 1.11            23a  OCC    2071  22211  
        Sus. + E5{1}                   45     196     142      58 1.33 1.11            23a  OCC    2853  22211  
        Sus. + E6{1}                   29     130     100      28 1.33 1.11            23a  OCC    2100  22211  
        Sus. + E7{1}                   28     178      23      53 1.33 1.11            23a  OCC    2413  22211  
        Sus. + E8{1}                   20     149      40      33 1.33 1.11            23a  OCC    2116  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 S01 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1208      14      20       2 1.00 1.00 1.00 1.00  23a SUST     745  16700  
        TR:Amb to T1{1}                71      42      87       7 1.00 1.00 1.00 1.00 (17) DISP     706  25050  
        Amb to T1{1}                   71      42      87       7 1.00 1.00 1.00 1.00 (17) DISP     706  25050  
        Sus. + E1{1}                   21     198     139      59 1.00 1.00            23a  OCC    2395  22211  
        Sus. + E2{1}                    6     129      97      27 1.00 1.00            23a  OCC    1766  22211  
        Sus. + E3{1}                    8     182      28      53 1.00 1.00            23a  OCC    2023  22211  
        Sus. + E4{1}                    0     145      34      32 1.00 1.00            23a  OCC    1728  22211  
        Sus. + E5{1}                   45     196     142      58 1.00 1.00            23a  OCC    2404  22211  
        Sus. + E6{1}                   29     130     100      28 1.00 1.00            23a  OCC    1799  22211  
        Sus. + E7{1}                   28     178      23      53 1.00 1.00            23a  OCC    1999  22211  
        Sus. + E8{1}                   20     149      40      33 1.00 1.00            23a  OCC    1766  22211  
 
 S02 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1143      19       7       2 1.00 1.00 1.00 1.00  23a SUST     685  16700  
        TR:Amb to T1{1}                71      12     166       7 1.00 1.00 1.00 1.00 (17) DISP    1188  25050  
        Amb to T1{1}                   71      12     166       7 1.00 1.00 1.00 1.00 (17) DISP    1188  25050  
        Sus. + E1{1}                   29      78     100      59 1.00 1.00            23a  OCC    1595  22211  
        Sus. + E2{1}                   14      58      59      27 1.00 1.00            23a  OCC    1191  22211  
        Sus. + E3{1}                   15      74      26      53 1.00 1.00            23a  OCC    1254  22211  
        Sus. + E4{1}                    7      62      12      32 1.00 1.00            23a  OCC    1067  22211  
        Sus. + E5{1}                   37      74     105      58 1.00 1.00            23a  OCC    1610  22211  
        Sus. + E6{1}                   22      62      64      28 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E7{1}                   20      69      25      53 1.00 1.00            23a  OCC    1224  22211  
        Sus. + E8{1}                   12      66      14      33 1.00 1.00            23a  OCC    1100  22211  
 
 S02 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1143       7      19       2 1.33 1.11 1.00 1.00  23a SUST     705  16700  
        TR:Amb to T1{1}                71     166      12       7 1.78 1.48 1.00 1.00 (17) DISP    2084  25050  
        Amb to T1{1}                   71     166      12       7 1.78 1.48 1.00 1.00 (17) DISP    2084  25050  
        Sus. + E1{1}                   29     100      78      59 1.33 1.11            23a  OCC    1813  22211  
        Sus. + E2{1}                   14      59      58      27 1.33 1.11            23a  OCC    1326  22211  
        Sus. + E3{1}                   15      26      74      53 1.33 1.11            23a  OCC    1319  22211  
        Sus. + E4{1}                    7      12      62      32 1.33 1.11            23a  OCC    1117  22211  
        Sus. + E5{1}                   37     105      74      58 1.33 1.11            23a  OCC    1843  22211  
        Sus. + E6{1}                   22      64      62      28 1.33 1.11            23a  OCC    1392  22211  
        Sus. + E7{1}                   20      25      69      53 1.33 1.11            23a  OCC    1285  22211  
        Sus. + E8{1}                   12      14      66      33 1.33 1.11            23a  OCC    1155  22211  
 
 S02 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      15       1      21 1.33 1.11 1.00 1.00  23a SUST     684  16700  
        TR:Amb to T1{1}                42     155       4      16 1.78 1.48 1.00 1.00 (17) DISP    1938  25050  
        Amb to T1{1}                   42     155       4      16 1.78 1.48 1.00 1.00 (17) DISP    1938  25050  
        Sus. + E1{1}                   29     108      45      93 1.33 1.11            23a  OCC    1791  22211  
        Sus. + E2{1}                   15      67      19      67 1.33 1.11            23a  OCC    1309  22211  
        Sus. + E3{1}                   12      32      41      88 1.33 1.11            23a  OCC    1291  22211  
        Sus. + E4{1}                    4      22      23      72 1.33 1.11            23a  OCC    1099  22211  
        Sus. + E5{1}                   30     111      44      88 1.33 1.11            23a  OCC    1802  22211  
        Sus. + E6{1}                   16      70      19      72 1.33 1.11            23a  OCC    1356  22211  
        Sus. + E7{1}                   10      29      41      82 1.33 1.11            23a  OCC    1250  22211  
        Sus. + E8{1}                    2      26      23      77 1.33 1.11            23a  OCC    1139  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 S02 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      15       1      21 1.00 1.00 1.00 1.00  23a SUST     649  16700  
        TR:Amb to T1{1}                42     155       4      16 1.00 1.00 1.00 1.00 (17) DISP    1103  25050  
        Amb to T1{1}                   42     155       4      16 1.00 1.00 1.00 1.00 (17) DISP    1103  25050  
        Sus. + E1{1}                   29     108      45      93 1.00 1.00            23a  OCC    1569  22211  
        Sus. + E2{1}                   15      67      19      67 1.00 1.00            23a  OCC    1173  22211  
        Sus. + E3{1}                   12      32      41      88 1.00 1.00            23a  OCC    1229  22211  
        Sus. + E4{1}                    4      22      23      72 1.00 1.00            23a  OCC    1055  22211  
        Sus. + E5{1}                   30     111      44      88 1.00 1.00            23a  OCC    1568  22211  
        Sus. + E6{1}                   16      70      19      72 1.00 1.00            23a  OCC    1215  22211  
        Sus. + E7{1}                   10      29      41      82 1.00 1.00            23a  OCC    1191  22211  
        Sus. + E8{1}                    2      26      23      77 1.00 1.00            23a  OCC    1093  22211  
 
 S04 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      14      22      21 1.00 1.00 1.00 1.00  23a SUST     730  16700  
        TR:Amb to T1{1}                42     117      31      16 1.00 1.00 1.00 1.00 (17) DISP     866  25050  
        Amb to T1{1}                   42     117      31      16 1.00 1.00 1.00 1.00 (17) DISP     866  25050  
        Sus. + E1{1}                   21      44      93      93 1.00 1.00            23a  OCC    1499  22211  
        Sus. + E2{1}                    7      27      62      67 1.00 1.00            23a  OCC    1181  22211  
        Sus. + E3{1}                   19      68      84      88 1.00 1.00            23a  OCC    1503  22211  
        Sus. + E4{1}                   11      63      71      72 1.00 1.00            23a  OCC    1354  22211  
        Sus. + E5{1}                   23      46      90      88 1.00 1.00            23a  OCC    1464  22211  
        Sus. + E6{1}                    9      28      65      72 1.00 1.00            23a  OCC    1222  22211  
        Sus. + E7{1}                   18      64      79      82 1.00 1.00            23a  OCC    1441  22211  
        Sus. + E8{1}                   10      59      76      77 1.00 1.00            23a  OCC    1382  22211  
 
 S04 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      14      22      21 1.33 1.11 1.00 1.00  23a SUST     763  16700  
        TR:Amb to T1{1}                42     117      31      16 1.78 1.48 1.00 1.00 (17) DISP    1501  25050  
        Amb to T1{1}                   42     117      31      16 1.78 1.48 1.00 1.00 (17) DISP    1501  25050  
        Sus. + E1{1}                   21      44      93      93 1.33 1.11            23a  OCC    1595  22211  
        Sus. + E2{1}                    7      27      62      67 1.33 1.11            23a  OCC    1243  22211  
        Sus. + E3{1}                   19      68      84      88 1.33 1.11            23a  OCC    1638  22211  
        Sus. + E4{1}                   11      63      71      72 1.33 1.11            23a  OCC    1481  22211  
        Sus. + E5{1}                   23      46      90      88 1.33 1.11            23a  OCC    1562  22211  
        Sus. + E6{1}                    9      28      65      72 1.33 1.11            23a  OCC    1286  22211  
        Sus. + E7{1}                   18      64      79      82 1.33 1.11            23a  OCC    1569  22211  
        Sus. + E8{1}                   10      59      76      77 1.33 1.11            23a  OCC    1500  22211  
 
 S04 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      24      23      24 1.33 1.11 1.00 1.00  23a SUST     828  16700  
        TR:Amb to T1{1}                71     127      19      34 1.78 1.48 1.00 1.00 (17) DISP    1637  25050  
        Amb to T1{1}                   71     127      19      34 1.78 1.48 1.00 1.00 (17) DISP    1637  25050  
        Sus. + E1{1}                   35      60     105     105 1.33 1.11            23a  OCC    1782  22211  
        Sus. + E2{1}                   20      42      73      68 1.33 1.11            23a  OCC    1374  22211  
        Sus. + E3{1}                   22      78      98      95 1.33 1.11            23a  OCC    1786  22211  
        Sus. + E4{1}                   14      73      80      78 1.33 1.11            23a  OCC    1596  22211  
        Sus. + E5{1}                   30      59     100     101 1.33 1.11            23a  OCC    1734  22211  
        Sus. + E6{1}                   15      41      78      71 1.33 1.11            23a  OCC    1415  22211  
        Sus. + E7{1}                   14      73      92      89 1.33 1.11            23a  OCC    1696  22211  
        Sus. + E8{1}                    6      67      85      84 1.33 1.11            23a  OCC    1607  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 S04 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1088      23      24      24 1.00 1.00 1.00 1.00  23a SUST     773  16700  
        TR:Amb to T1{1}                71      19     127      34 1.00 1.00 1.00 1.00 (17) DISP     959  25050  
        Amb to T1{1}                   71      19     127      34 1.00 1.00 1.00 1.00 (17) DISP     959  25050  
        Sus. + E1{1}                   35     105      60     105 1.00 1.00            23a  OCC    1654  22211  
        Sus. + E2{1}                   20      73      42      68 1.00 1.00            23a  OCC    1278  22211  
        Sus. + E3{1}                   22      98      78      95 1.00 1.00            23a  OCC    1625  22211  
        Sus. + E4{1}                   14      80      73      78 1.00 1.00            23a  OCC    1446  22211  
        Sus. + E5{1}                   30     100      59     101 1.00 1.00            23a  OCC    1608  22211  
        Sus. + E6{1}                   15      78      41      71 1.00 1.00            23a  OCC    1317  22211  
        Sus. + E7{1}                   14      92      73      89 1.00 1.00            23a  OCC    1547  22211  
        Sus. + E8{1}                    6      85      67      84 1.00 1.00            23a  OCC    1470  22211  
 
 S05    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1078      29      20      24 1.00 1.00 1.00 1.00  23a SUST     777  16700  
        TR:Amb to T1{1}                71      28      88      34 1.00 1.00 1.00 1.00 (17) DISP     713  25050  
        Amb to T1{1}                   71      28      88      34 1.00 1.00 1.00 1.00 (17) DISP     713  25050  
        Sus. + E1{1}                   37     133      37     105 1.00 1.00            23a  OCC    1753  22211  
        Sus. + E2{1}                   21      87      33      68 1.00 1.00            23a  OCC    1324  22211  
        Sus. + E3{1}                   23     123      54      95 1.00 1.00            23a  OCC    1678  22211  
        Sus. + E4{1}                   15      97      57      78 1.00 1.00            23a  OCC    1467  22211  
        Sus. + E5{1}                   29     127      36     101 1.00 1.00            23a  OCC    1697  22211  
        Sus. + E6{1}                   14      93      31      71 1.00 1.00            23a  OCC    1366  22211  
        Sus. + E7{1}                   12     116      50      89 1.00 1.00            23a  OCC    1596  22211  
        Sus. + E8{1}                    4     104      52      84 1.00 1.00            23a  OCC    1509  22211  
 
 *** Segment S  end   ***
 
 *** Segment U  begin ***
 
 Q12    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1053       3      14       4 1.11 1.23 1.00 1.00  23a SUST     625  16700  
        TR:Amb to T1{1}                48       4     160      33 1.48 1.64 1.64 1.00 (17) DISP    1870  25050  
        Amb to T1{1}                   48       4     160      33 1.48 1.64 1.64 1.00 (17) DISP    1870  25050  
        Sus. + E1{1}                   15      63      82     205 1.11 1.23            23a  OCC    2268  22211  
        Sus. + E2{1}                   22      33      93     100 1.11 1.23            23a  OCC    1642  22211  
        Sus. + E3{1}                   21      49     135     172 1.11 1.23            23a  OCC    2291  22211  
        Sus. + E4{1}                   31      44     159     121 1.11 1.23            23a  OCC    2208  22211  
        Sus. + E5{1}                    2      60      83     202 1.11 1.23            23a  OCC    2248  22211  
        Sus. + E6{1}                    5      35      95     102 1.11 1.23            23a  OCC    1659  22211  
        Sus. + E7{1}                    4      47     139     170 1.11 1.23            23a  OCC    2291  22211  
        Sus. + E8{1}                   14      46     162     124 1.11 1.23            23a  OCC    2235  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 U01 N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1075       2      14       4 1.00 1.00 1.00 1.00  23a SUST     609  16700  
        TR:Amb to T1{1}                48      17     119      33 1.00 1.00 1.00 1.00 (17) DISP     887  25050  
        Amb to T1{1}                   48      17     119      33 1.00 1.00 1.00 1.00 (17) DISP     887  25050  
        Sus. + E1{1}                   13       2      24     205 1.00 1.00            23a  OCC    2060  22211  
        Sus. + E2{1}                   20       2      67     100 1.00 1.00            23a  OCC    1401  22211  
        Sus. + E3{1}                   18       6      50     172 1.00 1.00            23a  OCC    1853  22211  
        Sus. + E4{1}                   28       6      99     121 1.00 1.00            23a  OCC    1661  22211  
        Sus. + E5{1}                    0       2      18     202 1.00 1.00            23a  OCC    2040  22211  
        Sus. + E6{1}                    7       2      61     102 1.00 1.00            23a  OCC    1390  22211  
        Sus. + E7{1}                    6       5      46     170 1.00 1.00            23a  OCC    1827  22211  
        Sus. + E8{1}                   16       6      94     124 1.00 1.00            23a  OCC    1652  22211  
 
 U01 N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1075      14       2       4 1.33 1.11 1.00 1.00  23a SUST     643  16700  
        TR:Amb to T1{1}                48     119      17      33 1.78 1.48 1.00 1.00 (17) DISP    1517  25050  
        Amb to T1{1}                   48     119      17      33 1.78 1.48 1.00 1.00 (17) DISP    1517  25050  
        Sus. + E1{1}                   13      24       2     205 1.33 1.11            23a  OCC    2096  22211  
        Sus. + E2{1}                   20      67       2     100 1.33 1.11            23a  OCC    1504  22211  
        Sus. + E3{1}                   18      50       6     172 1.33 1.11            23a  OCC    1909  22211  
        Sus. + E4{1}                   28      99       6     121 1.33 1.11            23a  OCC    1828  22211  
        Sus. + E5{1}                    0      18       2     202 1.33 1.11            23a  OCC    2074  22211  
        Sus. + E6{1}                    7      61       2     102 1.33 1.11            23a  OCC    1479  22211  
        Sus. + E7{1}                    6      46       5     170 1.33 1.11            23a  OCC    1878  22211  
        Sus. + E8{1}                   16      94       6     124 1.33 1.11            23a  OCC    1805  22211  
 
 U01 F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       2       4       2 1.33 1.11 1.00 1.00  23a SUST     569  16700  
        TR:Amb to T1{1}               142     154      29      21 1.78 1.48 1.00 1.00 (17) DISP    2000  25050  
        Amb to T1{1}                  142     154      29      21 1.78 1.48 1.00 1.00 (17) DISP    2000  25050  
        Sus. + E1{1}                   43      24     192      14 1.33 1.11            23a  OCC    2114  22211  
        Sus. + E2{1}                   70      74      93       9 1.33 1.11            23a  OCC    1593  22211  
        Sus. + E3{1}                   77      61     163       7 1.33 1.11            23a  OCC    1999  22211  
        Sus. + E4{1}                  114     120     111      16 1.33 1.11            23a  OCC    2047  22211  
        Sus. + E5{1}                   40      21     190      14 1.33 1.11            23a  OCC    2093  22211  
        Sus. + E6{1}                   68      71      94       8 1.33 1.11            23a  OCC    1584  22211  
        Sus. + E7{1}                   77      60     161       7 1.33 1.11            23a  OCC    1981  22211  
        Sus. + E8{1}                  113     119     114      15 1.33 1.11            23a  OCC    2048  22211  
 
 U01 F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123       2       4       2 1.00 1.00 1.00 1.00  23a SUST     563  16700  
        TR:Amb to T1{1}               142     154      29      21 1.00 1.00 1.00 1.00 (17) DISP    1166  25050  
        Amb to T1{1}                  142     154      29      21 1.00 1.00 1.00 1.00 (17) DISP    1166  25050  
        Sus. + E1{1}                   43      24     192      14 1.00 1.00            23a  OCC    1953  22211  
        Sus. + E2{1}                   70      74      93       9 1.00 1.00            23a  OCC    1420  22211  
        Sus. + E3{1}                   77      61     163       7 1.00 1.00            23a  OCC    1823  22211  
        Sus. + E4{1}                  114     120     111      16 1.00 1.00            23a  OCC    1770  22211  
        Sus. + E5{1}                   40      21     190      14 1.00 1.00            23a  OCC    1934  22211  
        Sus. + E6{1}                   68      71      94       8 1.00 1.00            23a  OCC    1417  22211  
        Sus. + E7{1}                   77      60     161       7 1.00 1.00            23a  OCC    1806  22211  
        Sus. + E8{1}                  113     119     114      15 1.00 1.00            23a  OCC    1774  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 U02    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      84       2       2 1.00 1.00 1.00 1.00  23a SUST    1134  16700  
        TR:Amb to T1{1}               142      23      11      21 1.00 1.00 1.00 1.00 (17) DISP     281  25050  
        Amb to T1{1}                  142      23      11      21 1.00 1.00 1.00 1.00 (17) DISP     281  25050  
        Sus. + E1{1}                   50      98      51      14 1.00 1.00            23a  OCC    1538  22211  
        Sus. + E2{1}                   77      95       8       9 1.00 1.00            23a  OCC    1270  22211  
        Sus. + E3{1}                   70      86      56       7 1.00 1.00            23a  OCC    1555  22211  
        Sus. + E4{1}                  107     108       7      16 1.00 1.00            23a  OCC    1383  22211  
        Sus. + E5{1}                   48      90      53      14 1.00 1.00            23a  OCC    1538  22211  
        Sus. + E6{1}                   75     115       7       8 1.00 1.00            23a  OCC    1399  22211  
        Sus. + E7{1}                   69     106      57       7 1.00 1.00            23a  OCC    1593  22211  
        Sus. + E8{1}                  106     128       7      15 1.00 1.00            23a  OCC    1517  22211  
 
 U04    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      11       1       2 1.00 1.00 1.00 1.00  23a SUST     606  16700  
        TR:Amb to T1{1}               142      92      27      21 1.00 1.00 1.00 1.00 (17) DISP     746  25050  
        Amb to T1{1}                  142      92      27      21 1.00 1.00 1.00 1.00 (17) DISP     746  25050  
        Sus. + E1{1}                   73      24      29      14 1.00 1.00            23a  OCC     879  22211  
        Sus. + E2{1}                  101      13      50       9 1.00 1.00            23a  OCC    1010  22211  
        Sus. + E3{1}                   47      16      12       7 1.00 1.00            23a  OCC     720  22211  
        Sus. + E4{1}                   84      13      72      16 1.00 1.00            23a  OCC    1166  22211  
        Sus. + E5{1}                   71      25      26      14 1.00 1.00            23a  OCC     861  22211  
        Sus. + E6{1}                   98      11      52       8 1.00 1.00            23a  OCC    1024  22211  
        Sus. + E7{1}                   46      18      10       7 1.00 1.00            23a  OCC     714  22211  
        Sus. + E8{1}                   83      11      74      15 1.00 1.00            23a  OCC    1177  22211  
 
 U11  - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      77       1       2 1.00 1.00 1.00 1.00  23a SUST    1081  16700  
        TR:Amb to T1{1}               142     116      33      21 1.00 1.00 1.00 1.00 (17) DISP     913  25050  
        Amb to T1{1}                  142     116      33      21 1.00 1.00 1.00 1.00 (17) DISP     913  25050  
        Sus. + E1{1}                   74      86      61      14 1.00 1.00            23a  OCC    1563  22211  
        Sus. + E2{1}                  102      79      75       9 1.00 1.00            23a  OCC    1663  22211  
        Sus. + E3{1}                   46      80      39       7 1.00 1.00            23a  OCC    1383  22211  
        Sus. + E4{1}                   83      77     100      16 1.00 1.00            23a  OCC    1845  22211  
        Sus. + E5{1}                   72     102      57      14 1.00 1.00            23a  OCC    1568  22211  
        Sus. + E6{1}                   99      90      77       8 1.00 1.00            23a  OCC    1688  22211  
        Sus. + E7{1}                   45      98      37       7 1.00 1.00            23a  OCC    1403  22211  
        Sus. + E8{1}                   82      95     102      15 1.00 1.00            23a  OCC    1871  22211  
 
 U11  + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      77       1       2 1.00 1.00 1.00 1.00  23a SUST    1081  16700  
        TR:Amb to T1{1}               111     116      33      21 1.00 1.00 1.00 1.00 (17) DISP     899  25050  
        Amb to T1{1}                  111     116      33      21 1.00 1.00 1.00 1.00 (17) DISP     899  25050  
        Sus. + E1{1}                   42      86      61      14 1.00 1.00            23a  OCC    1549  22211  
        Sus. + E2{1}                   70      79      75       9 1.00 1.00            23a  OCC    1648  22211  
        Sus. + E3{1}                   14      80      39       7 1.00 1.00            23a  OCC    1369  22211  
        Sus. + E4{1}                   51      77     100      16 1.00 1.00            23a  OCC    1830  22211  
        Sus. + E5{1}                   40     102      57      14 1.00 1.00            23a  OCC    1554  22211  
        Sus. + E6{1}                   68      90      77       8 1.00 1.00            23a  OCC    1673  22211  
        Sus. + E7{1}                   14      98      37       7 1.00 1.00            23a  OCC    1389  22211  
        Sus. + E8{1}                   50      95     102      15 1.00 1.00            23a  OCC    1856  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 U05    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1123      37       1       2 1.00 1.00 1.00 1.00  23a SUST     795  16700  
        TR:Amb to T1{1}               111      70       6      21 1.00 1.00 1.00 1.00 (17) DISP     556  25050  
        Amb to T1{1}                  111      70       6      21 1.00 1.00 1.00 1.00 (17) DISP     556  25050  
        Sus. + E1{1}                   44      38      47      14 1.00 1.00            23a  OCC    1165  22211  
        Sus. + E2{1}                   71      47      67       9 1.00 1.00            23a  OCC    1321  22211  
        Sus. + E3{1}                   13      42      40       7 1.00 1.00            23a  OCC    1089  22211  
        Sus. + E4{1}                   50      40      79      16 1.00 1.00            23a  OCC    1393  22211  
        Sus. + E5{1}                   41      43      45      14 1.00 1.00            23a  OCC    1151  22211  
        Sus. + E6{1}                   69      39      69       8 1.00 1.00            23a  OCC    1325  22211  
        Sus. + E7{1}                   12      51      38       7 1.00 1.00            23a  OCC    1090  22211  
        Sus. + E8{1}                   49      49      80      15 1.00 1.00            23a  OCC    1406  22211  
 
 U06    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      20       0       2 1.00 1.00 1.00 1.00  23a SUST     966  16700  
        TR:Amb to T1{1}               111      48       7      21 1.00 1.00 1.00 1.00 (17) DISP    1235  25050  
        Amb to T1{1}                  111      48       7      21 1.00 1.00 1.00 1.00 (17) DISP    1235  25050  
        Sus. + E1{1}                   44      26      41      14 1.00 1.00            23a  OCC    1983  22211  
        Sus. + E2{1}                   72      34      64       9 1.00 1.00            23a  OCC    2526  22211  
        Sus. + E3{1}                   12      26      40       7 1.00 1.00            23a  OCC    1891  22211  
        Sus. + E4{1}                   49      24      69      16 1.00 1.00            23a  OCC    2600  22211  
        Sus. + E5{1}                   42      22      40      14 1.00 1.00            23a  OCC    1939  22211  
        Sus. + E6{1}                   69      29      65       8 1.00 1.00            23a  OCC    2527  22211  
        Sus. + E7{1}                   12      31      38       7 1.00 1.00            23a  OCC    1879  22211  
        Sus. + E8{1}                   48      29      70      16 1.00 1.00            23a  OCC    2626  22211  
 
 U07  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       9       0       2 1.08 1.19 1.00 1.00  23a SUST     718  16700  
        TR:Amb to T1{1}               111      33      15      21 1.44 1.58 1.58 1.00 (17) DISP    1387  25050  
        Amb to T1{1}                  111      33      15      21 1.44 1.58 1.58 1.00 (17) DISP    1387  25050  
        Sus. + E1{1}                   44      18      37      14 1.08 1.19            23a  OCC    1811  22211  
        Sus. + E2{1}                   72      24      62       9 1.08 1.19            23a  OCC    2504  22211  
        Sus. + E3{1}                   12      15      40       7 1.08 1.19            23a  OCC    1820  22211  
        Sus. + E4{1}                   49      13      62      16 1.08 1.19            23a  OCC    2456  22211  
        Sus. + E5{1}                   42      17      36      14 1.08 1.19            23a  OCC    1774  22211  
        Sus. + E6{1}                   70      23      63       8 1.08 1.19            23a  OCC    2507  22211  
        Sus. + E7{1}                   12      17      39       7 1.08 1.19            23a  OCC    1796  22211  
        Sus. + E8{1}                   48      15      62      16 1.08 1.19            23a  OCC    2473  22211  
 
 U07  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       7       0       2 1.08 1.19 1.00 1.00  23a SUST     689  16700  
        TR:Amb to T1{1}               123      47      17      38 1.44 1.58 1.58 1.00 (17) DISP    1928  25050  
        Amb to T1{1}                  123      47      17      38 1.44 1.58 1.58 1.00 (17) DISP    1928  25050  
        Sus. + E1{1}                   52       9      30      17 1.08 1.19            23a  OCC    1612  22211  
        Sus. + E2{1}                   80      12      59      12 1.08 1.19            23a  OCC    2371  22211  
        Sus. + E3{1}                    6       8      34      10 1.08 1.19            23a  OCC    1613  22211  
        Sus. + E4{1}                   40      15      59       5 1.08 1.19            23a  OCC    2318  22211  
        Sus. + E5{1}                   49       8      29      17 1.08 1.19            23a  OCC    1585  22211  
        Sus. + E6{1}                   78      11      60      12 1.08 1.19            23a  OCC    2383  22211  
        Sus. + E7{1}                    5       8      33      10 1.08 1.19            23a  OCC    1582  22211  
        Sus. + E8{1}                   39      13      60       5 1.08 1.19            23a  OCC    2329  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 U08 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       1       0       2 1.00 1.00 1.00 1.00  23a SUST     540  16700  
        TR:Amb to T1{1}               123      28      47      38 1.00 1.00 1.00 1.00 (17) DISP    1534  25050  
        Amb to T1{1}                  123      28      47      38 1.00 1.00 1.00 1.00 (17) DISP    1534  25050  
        Sus. + E1{1}                   52      20      20      17 1.00 1.00            23a  OCC    1278  22211  
        Sus. + E2{1}                   81      21      60      12 1.00 1.00            23a  OCC    2053  22211  
        Sus. + E3{1}                    5       6      38      10 1.00 1.00            23a  OCC    1410  22211  
        Sus. + E4{1}                   40      10      45       5 1.00 1.00            23a  OCC    1603  22211  
        Sus. + E5{1}                   50      19      20      17 1.00 1.00            23a  OCC    1275  22211  
        Sus. + E6{1}                   79      21      59      12 1.00 1.00            23a  OCC    2034  22211  
        Sus. + E7{1}                    4       5      37      10 1.00 1.00            23a  OCC    1405  22211  
        Sus. + E8{1}                   38      10      44       5 1.00 1.00            23a  OCC    1594  22211  
 
 U08 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       0       1       2 1.30 1.08 1.00 1.00  23a SUST     544  16700  
        TR:Amb to T1{1}               123      47      28      38 1.73 1.44 1.00 1.00 (17) DISP    2233  25050  
        Amb to T1{1}                  123      47      28      38 1.73 1.44 1.00 1.00 (17) DISP    2233  25050  
        Sus. + E1{1}                   52      20      20      17 1.30 1.08            23a  OCC    1392  22211  
        Sus. + E2{1}                   81      60      21      12 1.30 1.08            23a  OCC    2447  22211  
        Sus. + E3{1}                    5      38       6      10 1.30 1.08            23a  OCC    1660  22211  
        Sus. + E4{1}                   40      45      10       5 1.30 1.08            23a  OCC    1903  22211  
        Sus. + E5{1}                   50      20      19      17 1.30 1.08            23a  OCC    1391  22211  
        Sus. + E6{1}                   79      59      21      12 1.30 1.08            23a  OCC    2425  22211  
        Sus. + E7{1}                    4      37       5      10 1.30 1.08            23a  OCC    1653  22211  
        Sus. + E8{1}                   38      44      10       5 1.30 1.08            23a  OCC    1892  22211  
 
 U08 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       1       0       1 1.30 1.08 1.00 1.00  23a SUST     537  16700  
        TR:Amb to T1{1}                48      29       9      58 1.73 1.44 1.00 1.00 (17) DISP    1679  25050  
        Amb to T1{1}                   48      29       9      58 1.73 1.44 1.00 1.00 (17) DISP    1679  25050  
        Sus. + E1{1}                   16      29       9      26 1.30 1.08            23a  OCC    1579  22211  
        Sus. + E2{1}                    1      40       4      27 1.30 1.08            23a  OCC    1834  22211  
        Sus. + E3{1}                    6      41       7       6 1.30 1.08            23a  OCC    1731  22211  
        Sus. + E4{1}                   22      30       3      10 1.30 1.08            23a  OCC    1434  22211  
        Sus. + E5{1}                   14      30       9      25 1.30 1.08            23a  OCC    1581  22211  
        Sus. + E6{1}                    1      40       4      26 1.30 1.08            23a  OCC    1816  22211  
        Sus. + E7{1}                    8      41       7       6 1.30 1.08            23a  OCC    1731  22211  
        Sus. + E8{1}                   23      29       3      10 1.30 1.08            23a  OCC    1426  22211  
 
 U08 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       0       1       1 1.00 1.00 1.00 1.00  23a SUST     531  16700  
        TR:Amb to T1{1}                48       9      29      58 1.00 1.00 1.00 1.00 (17) DISP    1410  25050  
        Amb to T1{1}                   48       9      29      58 1.00 1.00 1.00 1.00 (17) DISP    1410  25050  
        Sus. + E1{1}                   16       9      29      26 1.00 1.00            23a  OCC    1420  22211  
        Sus. + E2{1}                    1       4      40      27 1.00 1.00            23a  OCC    1599  22211  
        Sus. + E3{1}                    6       7      41       6 1.00 1.00            23a  OCC    1459  22211  
        Sus. + E4{1}                   22       3      30      10 1.00 1.00            23a  OCC    1241  22211  
        Sus. + E5{1}                   14       9      30      25 1.00 1.00            23a  OCC    1417  22211  
        Sus. + E6{1}                    1       4      40      26 1.00 1.00            23a  OCC    1583  22211  
        Sus. + E7{1}                    8       7      41       6 1.00 1.00            23a  OCC    1460  22211  
        Sus. + E8{1}                   23       3      29      10 1.00 1.00            23a  OCC    1234  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 U09 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       1       1       1 1.00 1.00 1.00 1.00  23a SUST     552  16700  
        TR:Amb to T1{1}                48      35      18      58 1.00 1.00 1.00 1.00 (17) DISP    1516  25050  
        Amb to T1{1}                   48      35      18      58 1.00 1.00 1.00 1.00 (17) DISP    1516  25050  
        Sus. + E1{1}                   16       3      49      26 1.00 1.00            23a  OCC    1795  22211  
        Sus. + E2{1}                    1       7      10      27 1.00 1.00            23a  OCC    1186  22211  
        Sus. + E3{1}                    7       5      43       6 1.00 1.00            23a  OCC    1510  22211  
        Sus. + E4{1}                   22       3      15      10 1.00 1.00            23a  OCC     958  22211  
        Sus. + E5{1}                   13       3      49      25 1.00 1.00            23a  OCC    1777  22211  
        Sus. + E6{1}                    0       7      10      26 1.00 1.00            23a  OCC    1174  22211  
        Sus. + E7{1}                    8       5      42       6 1.00 1.00            23a  OCC    1505  22211  
        Sus. + E8{1}                   23       3      16      10 1.00 1.00            23a  OCC     960  22211  
 
 U09 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       1       1       1 1.30 1.08 1.00 1.00  23a SUST     562  16700  
        TR:Amb to T1{1}                48      35      18      58 1.73 1.44 1.00 1.00 (17) DISP    1905  25050  
        Amb to T1{1}                   48      35      18      58 1.73 1.44 1.00 1.00 (17) DISP    1905  25050  
        Sus. + E1{1}                   16       3      49      26 1.30 1.08            23a  OCC    1885  22211  
        Sus. + E2{1}                    1       7      10      27 1.30 1.08            23a  OCC    1209  22211  
        Sus. + E3{1}                    7       5      43       6 1.30 1.08            23a  OCC    1599  22211  
        Sus. + E4{1}                   22       3      15      10 1.30 1.08            23a  OCC     991  22211  
        Sus. + E5{1}                   13       3      49      25 1.30 1.08            23a  OCC    1867  22211  
        Sus. + E6{1}                    0       7      10      26 1.30 1.08            23a  OCC    1197  22211  
        Sus. + E7{1}                    8       5      42       6 1.30 1.08            23a  OCC    1593  22211  
        Sus. + E8{1}                   23       3      16      10 1.30 1.08            23a  OCC     994  22211  
 
 U09 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       1       1 1.30 1.08 1.00 1.00  23a SUST     574  16700  
        TR:Amb to T1{1}               118      52      27      48 1.73 1.44 1.00 1.00 (17) DISP    2453  25050  
        Amb to T1{1}                  118      52      27      48 1.73 1.44 1.00 1.00 (17) DISP    2453  25050  
        Sus. + E1{1}                   27       7      13      63 1.30 1.08            23a  OCC    2005  22211  
        Sus. + E2{1}                   24      13       6      13 1.30 1.08            23a  OCC    1036  22211  
        Sus. + E3{1}                    7       3       6      44 1.30 1.08            23a  OCC    1543  22211  
        Sus. + E4{1}                    3       7       1       6 1.30 1.08            23a  OCC     744  22211  
        Sus. + E5{1}                   26       7      12      62 1.30 1.08            23a  OCC    1984  22211  
        Sus. + E6{1}                   24      13       6      12 1.30 1.08            23a  OCC    1029  22211  
        Sus. + E7{1}                    6       2       6      43 1.30 1.08            23a  OCC    1533  22211  
        Sus. + E8{1}                    3       7       1       6 1.30 1.08            23a  OCC     758  22211  
 
 U09 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       1       1 1.00 1.00 1.00 1.00  23a SUST     560  16700  
        TR:Amb to T1{1}               118      52      27      48 1.00 1.00 1.00 1.00 (17) DISP    1718  25050  
        Amb to T1{1}                  118      52      27      48 1.00 1.00 1.00 1.00 (17) DISP    1718  25050  
        Sus. + E1{1}                   27       7      13      63 1.00 1.00            23a  OCC    1984  22211  
        Sus. + E2{1}                   24      13       6      13 1.00 1.00            23a  OCC     966  22211  
        Sus. + E3{1}                    7       3       6      44 1.00 1.00            23a  OCC    1529  22211  
        Sus. + E4{1}                    3       7       1       6 1.00 1.00            23a  OCC     707  22211  
        Sus. + E5{1}                   26       7      12      62 1.00 1.00            23a  OCC    1962  22211  
        Sus. + E6{1}                   24      13       6      12 1.00 1.00            23a  OCC     956  22211  
        Sus. + E7{1}                    6       2       6      43 1.00 1.00            23a  OCC    1519  22211  
        Sus. + E8{1}                    3       7       1       6 1.00 1.00            23a  OCC     720  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 U10    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 508       1       2       1 1.00 1.00 1.00 1.00  23a SUST     546  16700  
        TR:Amb to T1{1}               118      14     145      48 1.00 1.00 1.00 1.00 (17) DISP    3381  25050  
        Amb to T1{1}                  118      14     145      48 1.00 1.00 1.00 1.00 (17) DISP    3381  25050  
        Sus. + E1{1}                   28      17      65      63 1.00 1.00            23a  OCC    2589  22211  
        Sus. + E2{1}                   25       9     111      13 1.00 1.00            23a  OCC    3064  22211  
        Sus. + E3{1}                    7      11       2      44 1.00 1.00            23a  OCC    1534  22211  
        Sus. + E4{1}                    4      34      54       6 1.00 1.00            23a  OCC    1964  22211  
        Sus. + E5{1}                   25      13      62      62 1.00 1.00            23a  OCC    2512  22211  
        Sus. + E6{1}                   23      11     108      12 1.00 1.00            23a  OCC    3001  22211  
        Sus. + E7{1}                    6      13       3      43 1.00 1.00            23a  OCC    1539  22211  
        Sus. + E8{1}                    2      36      53       6 1.00 1.00            23a  OCC    1956  22211  
 
 *** Segment U  end   ***
 
 *** Segment V  begin ***
 
 W12    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 506       0       1       1 1.08 1.19 1.00 1.00  23a SUST     539  16700  
        TR:Amb to T1{1}                 7       2      23       6 1.44 1.58 1.58 1.00 (17) DISP     814  25050  
        Amb to T1{1}                    7       2      23       6 1.44 1.58 1.58 1.00 (17) DISP     814  25050  
        Sus. + E1{1}                    1       1      25       4 1.08 1.19            23a  OCC    1174  22211  
        Sus. + E2{1}                    2       3      23       5 1.08 1.19            23a  OCC    1148  22211  
        Sus. + E3{1}                    4       1      21       5 1.08 1.19            23a  OCC    1068  22211  
        Sus. + E4{1}                    4       3      17       4 1.08 1.19            23a  OCC     982  22211  
        Sus. + E5{1}                    1       1      25       4 1.08 1.19            23a  OCC    1182  22211  
        Sus. + E6{1}                    0       3      24       5 1.08 1.19            23a  OCC    1155  22211  
        Sus. + E7{1}                    2       1      21       5 1.08 1.19            23a  OCC    1071  22211  
        Sus. + E8{1}                    3       3      17       4 1.08 1.19            23a  OCC     986  22211  
 
 V01    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       0       2       1 1.00 1.00 1.00 1.00  23a SUST     539  16700  
        TR:Amb to T1{1}                 7       2      14       6 1.00 1.00 1.00 1.00 (17) DISP     331  25050  
        Amb to T1{1}                    7       2      14       6 1.00 1.00 1.00 1.00 (17) DISP     331  25050  
        Sus. + E1{1}                    1       1      19       4 1.00 1.00            23a  OCC     941  22211  
        Sus. + E2{1}                    2       3      17       5 1.00 1.00            23a  OCC     915  22211  
        Sus. + E3{1}                    4       1      13       5 1.00 1.00            23a  OCC     820  22211  
        Sus. + E4{1}                    4       3      10       4 1.00 1.00            23a  OCC     763  22211  
        Sus. + E5{1}                    0       1      19       4 1.00 1.00            23a  OCC     947  22211  
        Sus. + E6{1}                    0       3      18       5 1.00 1.00            23a  OCC     921  22211  
        Sus. + E7{1}                    2       1      13       5 1.00 1.00            23a  OCC     823  22211  
        Sus. + E8{1}                    3       3      10       4 1.00 1.00            23a  OCC     766  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 V02    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 129       0       2       1 1.00 1.00 1.00 1.00  23a SUST     456  16700  
        TR:Amb to T1{1}                 7       1       3       6 1.00 1.00 1.00 1.00 (17) DISP     590  25050  
        Amb to T1{1}                    7       1       3       6 1.00 1.00 1.00 1.00 (17) DISP     590  25050  
        Sus. + E1{1}                    1       1      12       4 1.00 1.00            23a  OCC    1488  22211  
        Sus. + E2{1}                    2       2      10       5 1.00 1.00            23a  OCC    1368  22211  
        Sus. + E3{1}                    4       1       4       5 1.00 1.00            23a  OCC     926  22211  
        Sus. + E4{1}                    4       2       2       4 1.00 1.00            23a  OCC     866  22211  
        Sus. + E5{1}                    0       1      12       4 1.00 1.00            23a  OCC    1512  22211  
        Sus. + E6{1}                    0       2      10       5 1.00 1.00            23a  OCC    1388  22211  
        Sus. + E7{1}                    2       1       5       5 1.00 1.00            23a  OCC     928  22211  
        Sus. + E8{1}                    3       2       2       4 1.00 1.00            23a  OCC     851  22211  
 
 V03 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130       0       2       1 1.00 1.00 1.00 1.00  23a SUST     477  16700  
        TR:Amb to T1{1}                 7       1       8       6 1.00 1.00 1.00 1.00 (17) DISP     937  25050  
        Amb to T1{1}                    7       1       8       6 1.00 1.00 1.00 1.00 (17) DISP     937  25050  
        Sus. + E1{1}                    1       1       5       4 1.00 1.00            23a  OCC     944  22211  
        Sus. + E2{1}                    2       1       2       5 1.00 1.00            23a  OCC     944  22211  
        Sus. + E3{1}                    4       1       9       5 1.00 1.00            23a  OCC    1233  22211  
        Sus. + E4{1}                    4       1      10       4 1.00 1.00            23a  OCC    1365  22211  
        Sus. + E5{1}                    0       1       5       4 1.00 1.00            23a  OCC     952  22211  
        Sus. + E6{1}                    1       1       3       5 1.00 1.00            23a  OCC     938  22211  
        Sus. + E7{1}                    3       1       8       5 1.00 1.00            23a  OCC    1192  22211  
        Sus. + E8{1}                    3       1      10       4 1.00 1.00            23a  OCC    1323  22211  
 
 V03 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130       2       0       1 1.00 1.00 1.00 1.00  23a SUST     477  16700  
        TR:Amb to T1{1}                 7       8       1       6 1.31 1.09 1.00 1.00 (17) DISP    1140  25050  
        Amb to T1{1}                    7       8       1       6 1.31 1.09 1.00 1.00 (17) DISP    1140  25050  
        Sus. + E1{1}                    1       5       1       4 1.00 1.00            23a  OCC     944  22211  
        Sus. + E2{1}                    2       2       1       5 1.00 1.00            23a  OCC     944  22211  
        Sus. + E3{1}                    4       9       1       5 1.00 1.00            23a  OCC    1233  22211  
        Sus. + E4{1}                    4      10       1       4 1.00 1.00            23a  OCC    1365  22211  
        Sus. + E5{1}                    0       5       1       4 1.00 1.00            23a  OCC     952  22211  
        Sus. + E6{1}                    1       3       1       5 1.00 1.00            23a  OCC     938  22211  
        Sus. + E7{1}                    3       8       1       5 1.00 1.00            23a  OCC    1192  22211  
        Sus. + E8{1}                    3      10       1       4 1.00 1.00            23a  OCC    1323  22211  
 
 V03 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       2       1       0 1.00 1.00 1.00 1.00  23a SUST     446  16700  
        TR:Amb to T1{1}                45      13       5       1 1.31 1.09 1.00 1.00 (17) DISP    1735  25050  
        Amb to T1{1}                   45      13       5       1 1.31 1.09 1.00 1.00 (17) DISP    1735  25050  
        Sus. + E1{1}                   29       2       4       1 1.00 1.00            23a  OCC     909  22211  
        Sus. + E2{1}                   31       5       5       1 1.00 1.00            23a  OCC    1040  22211  
        Sus. + E3{1}                   36      12       5       1 1.00 1.00            23a  OCC    1623  22211  
        Sus. + E4{1}                   34      14       4       1 1.00 1.00            23a  OCC    1718  22211  
        Sus. + E5{1}                   30       2       4       1 1.00 1.00            23a  OCC     895  22211  
        Sus. + E6{1}                   31       5       5       1 1.00 1.00            23a  OCC    1023  22211  
        Sus. + E7{1}                   36      12       5       1 1.00 1.00            23a  OCC    1593  22211  
        Sus. + E8{1}                   34      13       4       1 1.00 1.00            23a  OCC    1688  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 V03 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       2       1       0 1.00 1.00 1.00 1.00  23a SUST     446  16700  
        TR:Amb to T1{1}                45      13       5       1 1.00 1.00 1.00 1.00 (17) DISP    1378  25050  
        Amb to T1{1}                   45      13       5       1 1.00 1.00 1.00 1.00 (17) DISP    1378  25050  
        Sus. + E1{1}                   29       2       4       1 1.00 1.00            23a  OCC     909  22211  
        Sus. + E2{1}                   31       5       5       1 1.00 1.00            23a  OCC    1040  22211  
        Sus. + E3{1}                   36      12       5       1 1.00 1.00            23a  OCC    1623  22211  
        Sus. + E4{1}                   34      14       4       1 1.00 1.00            23a  OCC    1718  22211  
        Sus. + E5{1}                   30       2       4       1 1.00 1.00            23a  OCC     895  22211  
        Sus. + E6{1}                   31       5       5       1 1.00 1.00            23a  OCC    1023  22211  
        Sus. + E7{1}                   36      12       5       1 1.00 1.00            23a  OCC    1593  22211  
        Sus. + E8{1}                   34      13       4       1 1.00 1.00            23a  OCC    1688  22211  
 
 V10  - Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       4       0       0 1.00 1.00 1.00 1.00  23a SUST     669  16700  
        TR:Amb to T1{1}                45      22       5       1 1.00 1.00 1.00 1.00 (17) DISP    2094  25050  
        Amb to T1{1}                   45      22       5       1 1.00 1.00 1.00 1.00 (17) DISP    2094  25050  
        Sus. + E1{1}                   31       4       0       1 1.00 1.00            23a  OCC     818  22211  
        Sus. + E2{1}                   33       5       4       1 1.00 1.00            23a  OCC    1143  22211  
        Sus. + E3{1}                   35       7       0       1 1.00 1.00            23a  OCC    1092  22211  
        Sus. + E4{1}                   32       8       4       1 1.00 1.00            23a  OCC    1270  22211  
        Sus. + E5{1}                   31       5       0       1 1.00 1.00            23a  OCC     879  22211  
        Sus. + E6{1}                   33       6       4       1 1.00 1.00            23a  OCC    1185  22211  
        Sus. + E7{1}                   34       8       0       1 1.00 1.00            23a  OCC    1181  22211  
        Sus. + E8{1}                   32       9       4       1 1.00 1.00            23a  OCC    1336  22211  
 
 V10  + Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       4       0       0 1.00 1.00 1.00 1.00  23a SUST     670  16700  
        TR:Amb to T1{1}                13      22       5       1 1.00 1.00 1.00 1.00 (17) DISP    2028  25050  
        Amb to T1{1}                   13      22       5       1 1.00 1.00 1.00 1.00 (17) DISP    2028  25050  
        Sus. + E1{1}                    1       4       0       1 1.00 1.00            23a  OCC     781  22211  
        Sus. + E2{1}                    0       5       4       1 1.00 1.00            23a  OCC    1074  22211  
        Sus. + E3{1}                    2       7       0       1 1.00 1.00            23a  OCC    1024  22211  
        Sus. + E4{1}                    1       8       4       1 1.00 1.00            23a  OCC    1203  22211  
        Sus. + E5{1}                    1       5       0       1 1.00 1.00            23a  OCC     825  22211  
        Sus. + E6{1}                    0       6       4       1 1.00 1.00            23a  OCC    1116  22211  
        Sus. + E7{1}                    2       8       0       1 1.00 1.00            23a  OCC    1112  22211  
        Sus. + E8{1}                    1       9       4       1 1.00 1.00            23a  OCC    1269  22211  
 
 V04 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       1       0       0 1.00 1.00 1.00 1.00  23a SUST     400  16700  
        TR:Amb to T1{1}                13      23       1       1 1.00 1.00 1.00 1.00 (17) DISP    2089  25050  
        Amb to T1{1}                   13      23       1       1 1.00 1.00 1.00 1.00 (17) DISP    2089  25050  
        Sus. + E1{1}                    1       4       6       1 1.00 1.00            23a  OCC    1036  22211  
        Sus. + E2{1}                    0       6       3       1 1.00 1.00            23a  OCC     927  22211  
        Sus. + E3{1}                    2       3       6       1 1.00 1.00            23a  OCC     996  22211  
        Sus. + E4{1}                    1       6       3       1 1.00 1.00            23a  OCC     972  22211  
        Sus. + E5{1}                    1       4       6       1 1.00 1.00            23a  OCC    1035  22211  
        Sus. + E6{1}                    1       6       3       1 1.00 1.00            23a  OCC     924  22211  
        Sus. + E7{1}                    1       4       6       1 1.00 1.00            23a  OCC    1008  22211  
        Sus. + E8{1}                    1       6       3       1 1.00 1.00            23a  OCC     996  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 V04 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       1       0       0 1.00 1.00 1.00 1.00  23a SUST     400  16700  
        TR:Amb to T1{1}                13      23       1       1 1.31 1.09 1.00 1.00 (17) DISP    2723  25050  
        Amb to T1{1}                   13      23       1       1 1.31 1.09 1.00 1.00 (17) DISP    2723  25050  
        Sus. + E1{1}                    1       4       6       1 1.00 1.00            23a  OCC    1036  22211  
        Sus. + E2{1}                    0       6       3       1 1.00 1.00            23a  OCC     927  22211  
        Sus. + E3{1}                    2       3       6       1 1.00 1.00            23a  OCC     996  22211  
        Sus. + E4{1}                    1       6       3       1 1.00 1.00            23a  OCC     972  22211  
        Sus. + E5{1}                    1       4       6       1 1.00 1.00            23a  OCC    1035  22211  
        Sus. + E6{1}                    1       6       3       1 1.00 1.00            23a  OCC     924  22211  
        Sus. + E7{1}                    1       4       6       1 1.00 1.00            23a  OCC    1008  22211  
        Sus. + E8{1}                    1       6       3       1 1.00 1.00            23a  OCC     996  22211  
 
 V04 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       1       0       0 1.00 1.00 1.00 1.00  23a SUST     381  16700  
        TR:Amb to T1{1}                44      27       0       1 1.31 1.09 1.00 1.00 (17) DISP    3255  25050  
        Amb to T1{1}                   44      27       0       1 1.31 1.09 1.00 1.00 (17) DISP    3255  25050  
        Sus. + E1{1}                    3       4       1       7 1.00 1.00            23a  OCC    1088  22211  
        Sus. + E2{1}                    6       6       1       3 1.00 1.00            23a  OCC     965  22211  
        Sus. + E3{1}                    2       3       1       6 1.00 1.00            23a  OCC    1028  22211  
        Sus. + E4{1}                    1       6       1       3 1.00 1.00            23a  OCC     946  22211  
        Sus. + E5{1}                    4       4       1       7 1.00 1.00            23a  OCC    1092  22211  
        Sus. + E6{1}                    7       6       1       3 1.00 1.00            23a  OCC     970  22211  
        Sus. + E7{1}                    2       3       1       6 1.00 1.00            23a  OCC    1038  22211  
        Sus. + E8{1}                    1       6       1       3 1.00 1.00            23a  OCC     964  22211  
 
 V04 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       0       1       0 1.00 1.00 1.00 1.00  23a SUST     381  16700  
        TR:Amb to T1{1}                44       0      27       1 1.00 1.00 1.00 1.00 (17) DISP    2512  25050  
        Amb to T1{1}                   44       0      27       1 1.00 1.00 1.00 1.00 (17) DISP    2512  25050  
        Sus. + E1{1}                    3       1       4       7 1.00 1.00            23a  OCC    1088  22211  
        Sus. + E2{1}                    6       1       6       3 1.00 1.00            23a  OCC     965  22211  
        Sus. + E3{1}                    2       1       3       6 1.00 1.00            23a  OCC    1028  22211  
        Sus. + E4{1}                    1       1       6       3 1.00 1.00            23a  OCC     946  22211  
        Sus. + E5{1}                    4       1       4       7 1.00 1.00            23a  OCC    1092  22211  
        Sus. + E6{1}                    7       1       6       3 1.00 1.00            23a  OCC     970  22211  
        Sus. + E7{1}                    2       1       3       6 1.00 1.00            23a  OCC    1038  22211  
        Sus. + E8{1}                    1       1       6       3 1.00 1.00            23a  OCC     964  22211  
 
 V05    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       1       0 1.72 1.72 1.00 1.00  23a SUST     403  16700  
        TR:Amb to T1{1}                44       2      22       1 2.30 2.30 2.30 1.00 (17) DISP    4708  25050  
        Amb to T1{1}                   44       2      22       1 2.30 2.30 2.30 1.00 (17) DISP    4708  25050  
        Sus. + E1{1}                    3       2       4       7 1.72 1.72            23a  OCC    1313  22211  
        Sus. + E2{1}                    6       0       5       3 1.72 1.72            23a  OCC    1269  22211  
        Sus. + E3{1}                    2       2       3       6 1.72 1.72            23a  OCC    1218  22211  
        Sus. + E4{1}                    1       0       5       3 1.72 1.72            23a  OCC    1217  22211  
        Sus. + E5{1}                    4       2       4       7 1.72 1.72            23a  OCC    1324  22211  
        Sus. + E6{1}                    7       0       6       3 1.72 1.72            23a  OCC    1276  22211  
        Sus. + E7{1}                    2       2       3       6 1.72 1.72            23a  OCC    1242  22211  
        Sus. + E8{1}                    1       0       5       3 1.72 1.72            23a  OCC    1241  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 V06    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 107       0       0       0 1.72 1.72 1.00 1.00  23a SUST     296  16700  
        TR:Amb to T1{1}                44       9       6       1 2.30 2.30 2.30 1.00 (17) DISP    2395  25050  
        Amb to T1{1}                   44       9       6       1 2.30 2.30 2.30 1.00 (17) DISP    2395  25050  
        Sus. + E1{1}                    7       5       1       7 1.72 1.72            23a  OCC    1368  22211  
        Sus. + E2{1}                    9       5       1       3 1.72 1.72            23a  OCC    1123  22211  
        Sus. + E3{1}                    5       5       1       6 1.72 1.72            23a  OCC    1355  22211  
        Sus. + E4{1}                    2       5       0       3 1.72 1.72            23a  OCC    1128  22211  
        Sus. + E5{1}                    0       5       1       7 1.72 1.72            23a  OCC    1372  22211  
        Sus. + E6{1}                    3       5       1       3 1.72 1.72            23a  OCC    1124  22211  
        Sus. + E7{1}                    2       5       1       6 1.72 1.72            23a  OCC    1361  22211  
        Sus. + E8{1}                    4       5       0       3 1.72 1.72            23a  OCC    1145  22211  
 
 V07    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 106       0       1       0 1.00 1.00 1.00 1.00  23a SUST     290  16700  
        TR:Amb to T1{1}                44      12       1       1 1.00 1.00 1.00 1.00 (17) DISP    1152  25050  
        Amb to T1{1}                   44      12       1       1 1.00 1.00 1.00 1.00 (17) DISP    1152  25050  
        Sus. + E1{1}                    7       5       2       7 1.00 1.00            23a  OCC    1100  22211  
        Sus. + E2{1}                   10       8       3       3 1.00 1.00            23a  OCC    1150  22211  
        Sus. + E3{1}                    5       5       1       6 1.00 1.00            23a  OCC    1078  22211  
        Sus. + E4{1}                    3       9       4       3 1.00 1.00            23a  OCC    1188  22211  
        Sus. + E5{1}                    0       5       2       7 1.00 1.00            23a  OCC    1100  22211  
        Sus. + E6{1}                    3       8       3       3 1.00 1.00            23a  OCC    1146  22211  
        Sus. + E7{1}                    2       5       2       6 1.00 1.00            23a  OCC    1084  22211  
        Sus. + E8{1}                    4       9       4       3 1.00 1.00            23a  OCC    1207  22211  
 
 V08    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                  91       0       1       0 1.00 1.00 1.00 1.00  23a SUST     281  16700  
        TR:Amb to T1{1}                44      14       6       1 1.00 1.00 1.00 1.00 (17) DISP    1471  25050  
        Amb to T1{1}                   44      14       6       1 1.00 1.00 1.00 1.00 (17) DISP    1471  25050  
        Sus. + E1{1}                    8       5       4       7 1.00 1.00            23a  OCC    1129  22211  
        Sus. + E2{1}                   11      12       6       3 1.00 1.00            23a  OCC    1522  22211  
        Sus. + E3{1}                    7       5       4       6 1.00 1.00            23a  OCC    1086  22211  
        Sus. + E4{1}                    4      12       7       3 1.00 1.00            23a  OCC    1586  22211  
        Sus. + E5{1}                    2       5       4       7 1.00 1.00            23a  OCC    1129  22211  
        Sus. + E6{1}                    1      12       6       3 1.00 1.00            23a  OCC    1513  22211  
        Sus. + E7{1}                    3       5       4       6 1.00 1.00            23a  OCC    1101  22211  
        Sus. + E8{1}                    6      12       8       3 1.00 1.00            23a  OCC    1612  22211  
 
 U07    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                  90       1       0       0 1.08 1.19 1.00 1.00  23a SUST     304  16700  
        TR:Amb to T1{1}                44      14      17       1 1.44 1.58 1.58 1.00 (17) DISP    2546  25050  
        Amb to T1{1}                   44      14      17       1 1.44 1.58 1.58 1.00 (17) DISP    2546  25050  
        Sus. + E1{1}                    8       9       3       7 1.08 1.19            23a  OCC    1303  22211  
        Sus. + E2{1}                   11      12      17       3 1.08 1.19            23a  OCC    2219  22211  
        Sus. + E3{1}                    7       8       3       6 1.08 1.19            23a  OCC    1221  22211  
        Sus. + E4{1}                    4      13      18       3 1.08 1.19            23a  OCC    2304  22211  
        Sus. + E5{1}                    2       9       3       7 1.08 1.19            23a  OCC    1300  22211  
        Sus. + E6{1}                    1      12      17       3 1.08 1.19            23a  OCC    2211  22211  
        Sus. + E7{1}                    4       9       3       6 1.08 1.19            23a  OCC    1249  22211  
        Sus. + E8{1}                    6      14      18       3 1.08 1.19            23a  OCC    2336  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment V  end   ***
 
 *** Segment W  begin ***
 
 W00    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 187       1       8       2 1.00 1.00 1.00 1.00  23a SUST    1188  16700  
        TR:Amb to T1{1}                13      55      24      30 1.00 1.00 1.00 1.00 (17) DISP    6108  25050  
        Amb to T1{1}                   13      55      24      30 1.00 1.00 1.00 1.00 (17) DISP    6108  25050  
        Sus. + E1{1}                    1      36      44       9 1.00 1.00            23a  OCC    6052  22211  
        Sus. + E2{1}                    2      32      56       9 1.00 1.00            23a  OCC    6737  22211  
        Sus. + E3{1}                    9      31      36      12 1.00 1.00            23a  OCC    5205  22211  
        Sus. + E4{1}                    5      39      21       8 1.00 1.00            23a  OCC    5047  22211  
        Sus. + E5{1}                   11      36      44      10 1.00 1.00            23a  OCC    6051  22211  
        Sus. + E6{1}                   15      33      57       9 1.00 1.00            23a  OCC    6795  22211  
        Sus. + E7{1}                    3      31      37      12 1.00 1.00            23a  OCC    5275  22211  
        Sus. + E8{1}                    7      39      22       8 1.00 1.00            23a  OCC    5126  22211  
 
 W01    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 187       1       8       2 1.00 1.00 1.00 1.00  23a SUST    1169  16700  
        TR:Amb to T1{1}                13      53      22      30 1.00 1.00 1.00 1.00 (17) DISP    5913  25050  
        Amb to T1{1}                   13      53      22      30 1.00 1.00 1.00 1.00 (17) DISP    5913  25050  
        Sus. + E1{1}                    1      35      42       9 1.00 1.00            23a  OCC    5847  22211  
        Sus. + E2{1}                    2      31      54       9 1.00 1.00            23a  OCC    6467  22211  
        Sus. + E3{1}                    9      30      34      12 1.00 1.00            23a  OCC    5018  22211  
        Sus. + E4{1}                    5      38      20       8 1.00 1.00            23a  OCC    4891  22211  
        Sus. + E5{1}                   11      34      43      10 1.00 1.00            23a  OCC    5842  22211  
        Sus. + E6{1}                   15      32      54       9 1.00 1.00            23a  OCC    6523  22211  
        Sus. + E7{1}                    3      30      36      12 1.00 1.00            23a  OCC    5083  22211  
        Sus. + E8{1}                    7      38      21       8 1.00 1.00            23a  OCC    4969  22211  
 
 W02    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 564       2       7       2 1.00 1.00 1.00 1.00  23a SUST     723  16700  
        TR:Amb to T1{1}                13      46      17      30 1.00 1.00 1.00 1.00 (17) DISP    1249  25050  
        Amb to T1{1}                   13      46      17      30 1.00 1.00 1.00 1.00 (17) DISP    1249  25050  
        Sus. + E1{1}                    1      31      36       9 1.00 1.00            23a  OCC    1678  22211  
        Sus. + E2{1}                    3      27      45       9 1.00 1.00            23a  OCC    1772  22211  
        Sus. + E3{1}                    9      26      28      12 1.00 1.00            23a  OCC    1502  22211  
        Sus. + E4{1}                    5      33      17       8 1.00 1.00            23a  OCC    1493  22211  
        Sus. + E5{1}                   11      31      36      10 1.00 1.00            23a  OCC    1679  22211  
        Sus. + E6{1}                   15      28      45       9 1.00 1.00            23a  OCC    1790  22211  
        Sus. + E7{1}                    3      26      30      12 1.00 1.00            23a  OCC    1510  22211  
        Sus. + E8{1}                    7      34      19       8 1.00 1.00            23a  OCC    1514  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W03    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 554       4       2       2 1.00 1.00 1.00 1.00  23a SUST     657  16700  
        TR:Amb to T1{1}                13       2      18      30 1.00 1.00 1.00 1.00 (17) DISP     762  25050  
        Amb to T1{1}                   13       2      18      30 1.00 1.00 1.00 1.00 (17) DISP     762  25050  
        Sus. + E1{1}                    0       8       6       9 1.00 1.00            23a  OCC     867  22211  
        Sus. + E2{1}                    4       5      15       9 1.00 1.00            23a  OCC    1001  22211  
        Sus. + E3{1}                    8       4      10      12 1.00 1.00            23a  OCC     957  22211  
        Sus. + E4{1}                    4       7       3       8 1.00 1.00            23a  OCC     814  22211  
        Sus. + E5{1}                   10       7       7      10 1.00 1.00            23a  OCC     880  22211  
        Sus. + E6{1}                   14       5      16       9 1.00 1.00            23a  OCC    1022  22211  
        Sus. + E7{1}                    2       5      10      12 1.00 1.00            23a  OCC     951  22211  
        Sus. + E8{1}                    6       8       4       8 1.00 1.00            23a  OCC     823  22211  
 
 W04    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 520       5       1       2 1.00 1.00 1.00 1.00  23a SUST     630  16700  
        TR:Amb to T1{1}                13      12      29      30 1.00 1.00 1.00 1.00 (17) DISP     937  25050  
        Amb to T1{1}                   13      12      29      30 1.00 1.00 1.00 1.00 (17) DISP     937  25050  
        Sus. + E1{1}                    4       7      12       9 1.00 1.00            23a  OCC     950  22211  
        Sus. + E2{1}                    8      11      27       9 1.00 1.00            23a  OCC    1276  22211  
        Sus. + E3{1}                    4      10      16      12 1.00 1.00            23a  OCC    1060  22211  
        Sus. + E4{1}                    0       9       1       8 1.00 1.00            23a  OCC     792  22211  
        Sus. + E5{1}                    6       8      13      10 1.00 1.00            23a  OCC     982  22211  
        Sus. + E6{1}                   10      10      28       9 1.00 1.00            23a  OCC    1294  22211  
        Sus. + E7{1}                    2      11      15      12 1.00 1.00            23a  OCC    1064  22211  
        Sus. + E8{1}                    2       8       1       8 1.00 1.00            23a  OCC     775  22211  
 
 W05 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 519       5       0       2 1.00 1.00 1.00 1.00  23a SUST     633  16700  
        TR:Amb to T1{1}                13      15      31      30 1.00 1.00 1.00 1.00 (17) DISP     992  25050  
        Amb to T1{1}                   13      15      31      30 1.00 1.00 1.00 1.00 (17) DISP     992  25050  
        Sus. + E1{1}                    4       8      13       9 1.00 1.00            23a  OCC     981  22211  
        Sus. + E2{1}                    8      12      29       9 1.00 1.00            23a  OCC    1339  22211  
        Sus. + E3{1}                    4      11      17      12 1.00 1.00            23a  OCC    1088  22211  
        Sus. + E4{1}                    0      10       1       8 1.00 1.00            23a  OCC     809  22211  
        Sus. + E5{1}                    6       9      15      10 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E6{1}                   10      11      30       9 1.00 1.00            23a  OCC    1357  22211  
        Sus. + E7{1}                    2      12      16      12 1.00 1.00            23a  OCC    1094  22211  
        Sus. + E8{1}                    2       9       1       8 1.00 1.00            23a  OCC     790  22211  
 
 W05 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 519       0       5       2 1.30 1.08 1.00 1.00  23a SUST     642  16700  
        TR:Amb to T1{1}                13      31      15      30 1.73 1.44 1.00 1.00 (17) DISP    1408  25050  
        Amb to T1{1}                   13      31      15      30 1.73 1.44 1.00 1.00 (17) DISP    1408  25050  
        Sus. + E1{1}                    4      13       8       9 1.30 1.08            23a  OCC    1070  22211  
        Sus. + E2{1}                    8      29      12       9 1.30 1.08            23a  OCC    1539  22211  
        Sus. + E3{1}                    4      17      11      12 1.30 1.08            23a  OCC    1193  22211  
        Sus. + E4{1}                    0       1      10       8 1.30 1.08            23a  OCC     825  22211  
        Sus. + E5{1}                    6      15       9      10 1.30 1.08            23a  OCC    1112  22211  
        Sus. + E6{1}                   10      30      11       9 1.30 1.08            23a  OCC    1565  22211  
        Sus. + E7{1}                    2      16      12      12 1.30 1.08            23a  OCC    1197  22211  
        Sus. + E8{1}                    2       1       9       8 1.30 1.08            23a  OCC     804  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W05 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       2       1       6 1.30 1.08 1.00 1.00  23a SUST     578  16700  
        TR:Amb to T1{1}                18      32      24      21 1.73 1.44 1.00 1.00 (17) DISP    1504  25050  
        Amb to T1{1}                   18      32      24      21 1.73 1.44 1.00 1.00 (17) DISP    1504  25050  
        Sus. + E1{1}                   10      16       7      10 1.30 1.08            23a  OCC    1050  22211  
        Sus. + E2{1}                   20      34       7      14 1.30 1.08            23a  OCC    1570  22211  
        Sus. + E3{1}                    8      19      10      13 1.30 1.08            23a  OCC    1165  22211  
        Sus. + E4{1}                    2       3       6      12 1.30 1.08            23a  OCC     766  22211  
        Sus. + E5{1}                   11      17       8      11 1.30 1.08            23a  OCC    1085  22211  
        Sus. + E6{1}                   20      34       7      13 1.30 1.08            23a  OCC    1588  22211  
        Sus. + E7{1}                    9      19      10      14 1.30 1.08            23a  OCC    1181  22211  
        Sus. + E8{1}                    2       2       5      11 1.30 1.08            23a  OCC     739  22211  
 
 W05 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       2       1       6 1.00 1.00 1.00 1.00  23a SUST     568  16700  
        TR:Amb to T1{1}                18      32      24      21 1.00 1.00 1.00 1.00 (17) DISP     993  25050  
        Amb to T1{1}                   18      32      24      21 1.00 1.00 1.00 1.00 (17) DISP     993  25050  
        Sus. + E1{1}                   10      16       7      10 1.00 1.00            23a  OCC     946  22211  
        Sus. + E2{1}                   20      34       7      14 1.00 1.00            23a  OCC    1351  22211  
        Sus. + E3{1}                    8      19      10      13 1.00 1.00            23a  OCC    1047  22211  
        Sus. + E4{1}                    2       3       6      12 1.00 1.00            23a  OCC     751  22211  
        Sus. + E5{1}                   11      17       8      11 1.00 1.00            23a  OCC     976  22211  
        Sus. + E6{1}                   20      34       7      13 1.00 1.00            23a  OCC    1361  22211  
        Sus. + E7{1}                    9      19      10      14 1.00 1.00            23a  OCC    1063  22211  
        Sus. + E8{1}                    2       2       5      11 1.00 1.00            23a  OCC     724  22211  
 
 W07 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       8       2       6 1.00 1.00 1.00 1.00  23a SUST     707  16700  
        TR:Amb to T1{1}                18       4      44      21 1.00 1.00 1.00 1.00 (17) DISP    1058  25050  
        Amb to T1{1}                   18       4      44      21 1.00 1.00 1.00 1.00 (17) DISP    1058  25050  
        Sus. + E1{1}                    7       8      11      10 1.00 1.00            23a  OCC     919  22211  
        Sus. + E2{1}                   17      14      11      14 1.00 1.00            23a  OCC    1027  22211  
        Sus. + E3{1}                    6      18       6      13 1.00 1.00            23a  OCC    1000  22211  
        Sus. + E4{1}                    5      11      17      12 1.00 1.00            23a  OCC    1083  22211  
        Sus. + E5{1}                    8      10      11      11 1.00 1.00            23a  OCC     937  22211  
        Sus. + E6{1}                   17      16      11      13 1.00 1.00            23a  OCC    1037  22211  
        Sus. + E7{1}                    6      16       6      14 1.00 1.00            23a  OCC     988  22211  
        Sus. + E8{1}                    5       9      17      11 1.00 1.00            23a  OCC    1055  22211  
 
 W07 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 511       2       8       6 1.30 1.08 1.00 1.00  23a SUST     726  16700  
        TR:Amb to T1{1}                18      44       4      21 1.73 1.44 1.00 1.00 (17) DISP    1704  25050  
        Amb to T1{1}                   18      44       4      21 1.73 1.44 1.00 1.00 (17) DISP    1704  25050  
        Sus. + E1{1}                    7      11       8      10 1.30 1.08            23a  OCC     989  22211  
        Sus. + E2{1}                   17      11      14      14 1.30 1.08            23a  OCC    1091  22211  
        Sus. + E3{1}                    6       6      18      13 1.30 1.08            23a  OCC    1040  22211  
        Sus. + E4{1}                    5      17      11      12 1.30 1.08            23a  OCC    1194  22211  
        Sus. + E5{1}                    8      11      10      11 1.30 1.08            23a  OCC    1005  22211  
        Sus. + E6{1}                   17      11      16      13 1.30 1.08            23a  OCC    1102  22211  
        Sus. + E7{1}                    6       6      16      14 1.30 1.08            23a  OCC    1027  22211  
        Sus. + E8{1}                    5      17       9      11 1.30 1.08            23a  OCC    1164  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W07 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       2       3      11 1.30 1.08 1.00 1.00  23a SUST     644  16700  
        TR:Amb to T1{1}                24      45      18       7 1.73 1.44 1.00 1.00 (17) DISP    1787  25050  
        Amb to T1{1}                   24      45      18       7 1.73 1.44 1.00 1.00 (17) DISP    1787  25050  
        Sus. + E1{1}                    3      13       8      13 1.30 1.08            23a  OCC     996  22211  
        Sus. + E2{1}                    3       7       9      14 1.30 1.08            23a  OCC     875  22211  
        Sus. + E3{1}                    2       5       9      21 1.30 1.08            23a  OCC     929  22211  
        Sus. + E4{1}                    5      17       9      14 1.30 1.08            23a  OCC    1111  22211  
        Sus. + E5{1}                    3      13       9      12 1.30 1.08            23a  OCC    1007  22211  
        Sus. + E6{1}                    3       7       8      17 1.30 1.08            23a  OCC     892  22211  
        Sus. + E7{1}                    3       5      10      18 1.30 1.08            23a  OCC     901  22211  
        Sus. + E8{1}                    5      16       8      12 1.30 1.08            23a  OCC    1085  22211  
 
 W07 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       3       2      11 1.00 1.00 1.00 1.00  23a SUST     632  16700  
        TR:Amb to T1{1}                24      18      45       7 1.00 1.00 1.00 1.00 (17) DISP    1070  25050  
        Amb to T1{1}                   24      18      45       7 1.00 1.00 1.00 1.00 (17) DISP    1070  25050  
        Sus. + E1{1}                    3       8      13      13 1.00 1.00            23a  OCC     915  22211  
        Sus. + E2{1}                    3       9       7      14 1.00 1.00            23a  OCC     833  22211  
        Sus. + E3{1}                    2       9       5      21 1.00 1.00            23a  OCC     905  22211  
        Sus. + E4{1}                    5       9      17      14 1.00 1.00            23a  OCC    1004  22211  
        Sus. + E5{1}                    3       9      13      12 1.00 1.00            23a  OCC     923  22211  
        Sus. + E6{1}                    3       8       7      17 1.00 1.00            23a  OCC     855  22211  
        Sus. + E7{1}                    3      10       5      18 1.00 1.00            23a  OCC     872  22211  
        Sus. + E8{1}                    5       8      16      12 1.00 1.00            23a  OCC     980  22211  
 
 W08  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       1       3      11 1.08 1.19 1.00 1.00  23a SUST     647  16700  
        TR:Amb to T1{1}                24      37      12       7 1.44 1.58 1.58 1.00 (17) DISP    1263  25050  
        Amb to T1{1}                   24      37      12       7 1.44 1.58 1.58 1.00 (17) DISP    1263  25050  
        Sus. + E1{1}                    3      15      12      13 1.08 1.19            23a  OCC    1054  22211  
        Sus. + E2{1}                    3       3       5      14 1.08 1.19            23a  OCC     754  22211  
        Sus. + E3{1}                    2       2       9      21 1.08 1.19            23a  OCC     921  22211  
        Sus. + E4{1}                    4      13       8      14 1.08 1.19            23a  OCC     989  22211  
        Sus. + E5{1}                    3      15      11      12 1.08 1.19            23a  OCC    1052  22211  
        Sus. + E6{1}                    3       3       6      17 1.08 1.19            23a  OCC     812  22211  
        Sus. + E7{1}                    2       2       9      18 1.08 1.19            23a  OCC     862  22211  
        Sus. + E8{1}                    4      13       9      12 1.08 1.19            23a  OCC     981  22211  
 
 W08  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       4       5       2 1.08 1.19 1.00 1.00  23a SUST     676  16700  
        TR:Amb to T1{1}                24      35      10       3 1.44 1.58 1.58 1.00 (17) DISP    1157  25050  
        Amb to T1{1}                   24      35      10       3 1.44 1.58 1.58 1.00 (17) DISP    1157  25050  
        Sus. + E1{1}                    4      14      14       6 1.08 1.19            23a  OCC    1026  22211  
        Sus. + E2{1}                    4      23       7      10 1.08 1.19            23a  OCC    1159  22211  
        Sus. + E3{1}                    4      22      11       6 1.08 1.19            23a  OCC    1152  22211  
        Sus. + E4{1}                    2      15      10       9 1.08 1.19            23a  OCC    1012  22211  
        Sus. + E5{1}                    4      15      12       6 1.08 1.19            23a  OCC    1023  22211  
        Sus. + E6{1}                    4      22       8       9 1.08 1.19            23a  OCC    1136  22211  
        Sus. + E7{1}                    4      23      10       6 1.08 1.19            23a  OCC    1163  22211  
        Sus. + E8{1}                    2      14      11       9 1.08 1.19            23a  OCC    1006  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W20  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512      53       2       2 1.00 1.00 1.00 1.00  23a SUST    1697  16700  
        TR:Amb to T1{1}                24      14       1       3 1.00 1.00 1.00 1.00 (17) DISP     332  25050  
        Amb to T1{1}                   24      14       1       3 1.00 1.00 1.00 1.00 (17) DISP     332  25050  
        Sus. + E1{1}                    5      84      12       6 1.00 1.00            23a  OCC    2446  22211  
        Sus. + E2{1}                    5      63       6      10 1.00 1.00            23a  OCC    2000  22211  
        Sus. + E3{1}                    6      68      23       6 1.00 1.00            23a  OCC    2296  22211  
        Sus. + E4{1}                    4      59      13       9 1.00 1.00            23a  OCC    2013  22211  
        Sus. + E5{1}                    5      72      14       6 1.00 1.00            23a  OCC    2218  22211  
        Sus. + E6{1}                    5      54       4       9 1.00 1.00            23a  OCC    1857  22211  
        Sus. + E7{1}                    6      55      24       6 1.00 1.00            23a  OCC    2203  22211  
        Sus. + E8{1}                    4      71      13       9 1.00 1.00            23a  OCC    2205  22211  
 
 W20  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512      53       2       2 1.00 1.00 1.00 1.00  23a SUST    1696  16700  
        TR:Amb to T1{1}                85      14       1       3 1.00 1.00 1.00 1.00 (17) DISP     388  25050  
        Amb to T1{1}                   85      14       1       3 1.00 1.00 1.00 1.00 (17) DISP     388  25050  
        Sus. + E1{1}                   67      84      12       6 1.00 1.00            23a  OCC    2506  22211  
        Sus. + E2{1}                   56      63       6      10 1.00 1.00            23a  OCC    2044  22211  
        Sus. + E3{1}                   67      68      23       5 1.00 1.00            23a  OCC    2356  22211  
        Sus. + E4{1}                   57      59      13       9 1.00 1.00            23a  OCC    2060  22211  
        Sus. + E5{1}                   67      72      14       6 1.00 1.00            23a  OCC    2278  22211  
        Sus. + E6{1}                   56      54       4       9 1.00 1.00            23a  OCC    1879  22211  
        Sus. + E7{1}                   67      55      24       6 1.00 1.00            23a  OCC    2262  22211  
        Sus. + E8{1}                   57      71      13       9 1.00 1.00            23a  OCC    2255  22211  
 
 W09  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       2      25       2 1.08 1.19 1.00 1.00  23a SUST    1177  16700  
        TR:Amb to T1{1}                85      11       1       3 1.44 1.58 1.58 1.00 (17) DISP     455  25050  
        Amb to T1{1}                   85      11       1       3 1.44 1.58 1.58 1.00 (17) DISP     455  25050  
        Sus. + E1{1}                   70      25      41       6 1.08 1.19            23a  OCC    1951  22211  
        Sus. + E2{1}                   53       4      29      10 1.08 1.19            23a  OCC    1406  22211  
        Sus. + E3{1}                   71      24      37       5 1.08 1.19            23a  OCC    1877  22211  
        Sus. + E4{1}                   54       7      26       9 1.08 1.19            23a  OCC    1405  22211  
        Sus. + E5{1}                   70      26      35       6 1.08 1.19            23a  OCC    1902  22211  
        Sus. + E6{1}                   53       2      27       9 1.08 1.19            23a  OCC    1361  22211  
        Sus. + E7{1}                   70      25      31       6 1.08 1.19            23a  OCC    1825  22211  
        Sus. + E8{1}                   54       6      32       9 1.08 1.19            23a  OCC    1485  22211  
 
 W09  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       4      19       3 1.08 1.19 1.00 1.00  23a SUST    1027  16700  
        TR:Amb to T1{1}               103      34      12       2 1.44 1.58 1.58 1.00 (17) DISP    1277  25050  
        Amb to T1{1}                  103      34      12       2 1.44 1.58 1.58 1.00 (17) DISP    1277  25050  
        Sus. + E1{1}                   62       5      19       6 1.08 1.19            23a  OCC    1129  22211  
        Sus. + E2{1}                   60      25      34       4 1.08 1.19            23a  OCC    1727  22211  
        Sus. + E3{1}                   62       5      24       4 1.08 1.19            23a  OCC    1215  22211  
        Sus. + E4{1}                   61      21      29       6 1.08 1.19            23a  OCC    1594  22211  
        Sus. + E5{1}                   62       5      24       5 1.08 1.19            23a  OCC    1222  22211  
        Sus. + E6{1}                   60      26      29       3 1.08 1.19            23a  OCC    1694  22211  
        Sus. + E7{1}                   62       4      28       5 1.08 1.19            23a  OCC    1335  22211  
        Sus. + E8{1}                   61      22      25       7 1.08 1.19            23a  OCC    1566  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W10  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       3       4       3 1.08 1.19 1.00 1.00  23a SUST     627  16700  
        TR:Amb to T1{1}               103      15       9       2 1.44 1.58 1.58 1.00 (17) DISP     686  25050  
        Amb to T1{1}                  103      15       9       2 1.44 1.58 1.58 1.00 (17) DISP     686  25050  
        Sus. + E1{1}                   66      14      16       6 1.08 1.19            23a  OCC    1127  22211  
        Sus. + E2{1}                   55      15       6       4 1.08 1.19            23a  OCC    1003  22211  
        Sus. + E3{1}                   67      12      19       4 1.08 1.19            23a  OCC    1170  22211  
        Sus. + E4{1}                   57      17       6       6 1.08 1.19            23a  OCC    1046  22211  
        Sus. + E5{1}                   66      15      15       5 1.08 1.19            23a  OCC    1127  22211  
        Sus. + E6{1}                   56      15       6       3 1.08 1.19            23a  OCC     978  22211  
        Sus. + E7{1}                   67      13      18       5 1.08 1.19            23a  OCC    1159  22211  
        Sus. + E8{1}                   57      16       5       7 1.08 1.19            23a  OCC    1032  22211  
 
 W10  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       1      11       8 1.08 1.19 1.00 1.00  23a SUST     834  16700  
        TR:Amb to T1{1}               114      18      21      18 1.44 1.58 1.58 1.00 (17) DISP    1149  25050  
        Amb to T1{1}                  114      18      21      18 1.44 1.58 1.58 1.00 (17) DISP    1149  25050  
        Sus. + E1{1}                   61       2      15      14 1.08 1.19            23a  OCC    1037  22211  
        Sus. + E2{1}                   66      21      34      11 1.08 1.19            23a  OCC    1675  22211  
        Sus. + E3{1}                   63       5      19      30 1.08 1.19            23a  OCC    1414  22211  
        Sus. + E4{1}                   67      19      33      31 1.08 1.19            23a  OCC    1797  22211  
        Sus. + E5{1}                   61       1      12      11 1.08 1.19            23a  OCC     952  22211  
        Sus. + E6{1}                   66      22      32       9 1.08 1.19            23a  OCC    1635  22211  
        Sus. + E7{1}                   63       5      16      32 1.08 1.19            23a  OCC    1434  22211  
        Sus. + E8{1}                   67      20      31      33 1.08 1.19            23a  OCC    1782  22211  
 
 W19  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512      56       1       8 1.00 1.00 1.00 1.00  23a SUST    1772  16700  
        TR:Amb to T1{1}               114      18      58      18 1.00 1.00 1.00 1.00 (17) DISP    1453  25050  
        Amb to T1{1}                  114      18      58      18 1.00 1.00 1.00 1.00 (17) DISP    1453  25050  
        Sus. + E1{1}                   64      76      36      14 1.00 1.00            23a  OCC    2768  22211  
        Sus. + E2{1}                   64      69      39      11 1.00 1.00            23a  OCC    2758  22211  
        Sus. + E3{1}                   66      78      61      30 1.00 1.00            23a  OCC    3372  22211  
        Sus. + E4{1}                   65      67      45      31 1.00 1.00            23a  OCC    2990  22211  
        Sus. + E5{1}                   64      63      37      11 1.00 1.00            23a  OCC    2684  22211  
        Sus. + E6{1}                   64      56      40       9 1.00 1.00            23a  OCC    2730  22211  
        Sus. + E7{1}                   66      65      61      32 1.00 1.00            23a  OCC    3323  22211  
        Sus. + E8{1}                   65      57      45      33 1.00 1.00            23a  OCC    2988  22211  
 
 W19  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512      56       1       8 1.00 1.00 1.00 1.00  23a SUST    1772  16700  
        TR:Amb to T1{1}                83      18      58      18 1.00 1.00 1.00 1.00 (17) DISP    1425  25050  
        Amb to T1{1}                   83      18      58      18 1.00 1.00 1.00 1.00 (17) DISP    1425  25050  
        Sus. + E1{1}                   33      76      36      14 1.00 1.00            23a  OCC    2738  22211  
        Sus. + E2{1}                   33      69      39      11 1.00 1.00            23a  OCC    2727  22211  
        Sus. + E3{1}                   35      78      61      30 1.00 1.00            23a  OCC    3343  22211  
        Sus. + E4{1}                   34      67      45      31 1.00 1.00            23a  OCC    2962  22211  
        Sus. + E5{1}                   33      63      37      11 1.00 1.00            23a  OCC    2653  22211  
        Sus. + E6{1}                   33      56      40       9 1.00 1.00            23a  OCC    2700  22211  
        Sus. + E7{1}                   35      65      61      32 1.00 1.00            23a  OCC    3295  22211  
        Sus. + E8{1}                   34      57      45      33 1.00 1.00            23a  OCC    2961  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W11  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       5       2       8 1.08 1.19 1.00 1.00  23a SUST     655  16700  
        TR:Amb to T1{1}                83      12      14      18 1.44 1.58 1.58 1.00 (17) DISP     799  25050  
        Amb to T1{1}                   83      12      14      18 1.44 1.58 1.58 1.00 (17) DISP     799  25050  
        Sus. + E1{1}                   34      16      24      14 1.08 1.19            23a  OCC    1349  22211  
        Sus. + E2{1}                   32       6      18      11 1.08 1.19            23a  OCC    1133  22211  
        Sus. + E3{1}                   36      19      15      30 1.08 1.19            23a  OCC    1386  22211  
        Sus. + E4{1}                   33       7       7      31 1.08 1.19            23a  OCC    1212  22211  
        Sus. + E5{1}                   34      15      25      11 1.08 1.19            23a  OCC    1351  22211  
        Sus. + E6{1}                   32       5      19       9 1.08 1.19            23a  OCC    1149  22211  
        Sus. + E7{1}                   36      18      15      32 1.08 1.19            23a  OCC    1410  22211  
        Sus. + E8{1}                   33       5       6      33 1.08 1.19            23a  OCC    1256  22211  
 
 W11  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       6       3       0 1.08 1.19 1.00 1.00  23a SUST     671  16700  
        TR:Amb to T1{1}                84      10      14      19 1.44 1.58 1.58 1.00 (17) DISP     793  25050  
        Amb to T1{1}                   84      10      14      19 1.44 1.58 1.58 1.00 (17) DISP     793  25050  
        Sus. + E1{1}                   43      12      17      21 1.08 1.19            23a  OCC    1325  22211  
        Sus. + E2{1}                   23      26      26      18 1.08 1.19            23a  OCC    1587  22211  
        Sus. + E3{1}                   45      10       9       7 1.08 1.19            23a  OCC     956  22211  
        Sus. + E4{1}                   24      26       7       3 1.08 1.19            23a  OCC    1194  22211  
        Sus. + E5{1}                   43      14      18      21 1.08 1.19            23a  OCC    1355  22211  
        Sus. + E6{1}                   23      25      28      18 1.08 1.19            23a  OCC    1593  22211  
        Sus. + E7{1}                   45      12      10       7 1.08 1.19            23a  OCC     985  22211  
        Sus. + E8{1}                   24      24       7       3 1.08 1.19            23a  OCC    1160  22211  
 
 W12  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       7       3       0 1.08 1.19 1.00 1.00  23a SUST     688  16700  
        TR:Amb to T1{1}                84       3      16      19 1.44 1.58 1.58 1.00 (17) DISP     804  25050  
        Amb to T1{1}                   84       3      16      19 1.44 1.58 1.58 1.00 (17) DISP     804  25050  
        Sus. + E1{1}                   43      14       8      21 1.08 1.19            23a  OCC    1231  22211  
        Sus. + E2{1}                   22      21       4      18 1.08 1.19            23a  OCC    1237  22211  
        Sus. + E3{1}                   45      13      21       7 1.08 1.19            23a  OCC    1273  22211  
        Sus. + E4{1}                   24      19      23       3 1.08 1.19            23a  OCC    1325  22211  
        Sus. + E5{1}                   43      12       7      21 1.08 1.19            23a  OCC    1208  22211  
        Sus. + E6{1}                   22      22       5      18 1.08 1.19            23a  OCC    1263  22211  
        Sus. + E7{1}                   45      12      21       7 1.08 1.19            23a  OCC    1245  22211  
        Sus. + E8{1}                   24      21      22       3 1.08 1.19            23a  OCC    1327  22211  
 
 W12  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       6       3       1 1.08 1.19 1.00 1.00  23a SUST     674  16700  
        TR:Amb to T1{1}                82       6      11       4 1.44 1.58 1.58 1.00 (17) DISP     533  25050  
        Amb to T1{1}                   82       6      11       4 1.44 1.58 1.58 1.00 (17) DISP     533  25050  
        Sus. + E1{1}                   44      13       3       3 1.08 1.19            23a  OCC     885  22211  
        Sus. + E2{1}                   19      24       8       5 1.08 1.19            23a  OCC    1148  22211  
        Sus. + E3{1}                   46      12      17      13 1.08 1.19            23a  OCC    1207  22211  
        Sus. + E4{1}                   21      22      18      14 1.08 1.19            23a  OCC    1337  22211  
        Sus. + E5{1}                   44      11       3       4 1.08 1.19            23a  OCC     852  22211  
        Sus. + E6{1}                   19      25       9       5 1.08 1.19            23a  OCC    1191  22211  
        Sus. + E7{1}                   46      11      16      14 1.08 1.19            23a  OCC    1191  22211  
        Sus. + E8{1}                   21      23      18      15 1.08 1.19            23a  OCC    1351  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W13  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       6       1       1 1.08 1.19 1.00 1.00  23a SUST     667  16700  
        TR:Amb to T1{1}                82       0       5       4 1.44 1.58 1.58 1.00 (17) DISP     291  25050  
        Amb to T1{1}                   82       0       5       4 1.44 1.58 1.58 1.00 (17) DISP     291  25050  
        Sus. + E1{1}                   48       7       4       3 1.08 1.19            23a  OCC     803  22211  
        Sus. + E2{1}                   15      11      18       5 1.08 1.19            23a  OCC    1160  22211  
        Sus. + E3{1}                   50       8       4      13 1.08 1.19            23a  OCC     977  22211  
        Sus. + E4{1}                   17      10       4      14 1.08 1.19            23a  OCC     997  22211  
        Sus. + E5{1}                   48       7       4       4 1.08 1.19            23a  OCC     817  22211  
        Sus. + E6{1}                   15      13      18       5 1.08 1.19            23a  OCC    1179  22211  
        Sus. + E7{1}                   50       7       4      14 1.08 1.19            23a  OCC     983  22211  
        Sus. + E8{1}                   16      11       4      15 1.08 1.19            23a  OCC    1015  22211  
 
 W13  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       6       1       4 1.08 1.19 1.00 1.00  23a SUST     668  16700  
        TR:Amb to T1{1}                79       3       3       2 1.44 1.58 1.58 1.00 (17) DISP     273  25050  
        Amb to T1{1}                   79       3       3       2 1.44 1.58 1.58 1.00 (17) DISP     273  25050  
        Sus. + E1{1}                   49       8       2       8 1.08 1.19            23a  OCC     803  22211  
        Sus. + E2{1}                   12       7      13       7 1.08 1.19            23a  OCC    1018  22211  
        Sus. + E3{1}                   51       9       7      10 1.08 1.19            23a  OCC     931  22211  
        Sus. + E4{1}                   14       7       3      11 1.08 1.19            23a  OCC     836  22211  
        Sus. + E5{1}                   49       6       2       7 1.08 1.19            23a  OCC     771  22211  
        Sus. + E6{1}                   12       8      13       6 1.08 1.19            23a  OCC    1023  22211  
        Sus. + E7{1}                   51       7       7      11 1.08 1.19            23a  OCC     939  22211  
        Sus. + E8{1}                   14       7       2      12 1.08 1.19            23a  OCC     856  22211  
 
 W18  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      25       1       4 1.00 1.00 1.00 1.00  23a SUST    1084  16700  
        TR:Amb to T1{1}                79       7       7       2 1.00 1.00 1.00 1.00 (17) DISP     299  25050  
        Amb to T1{1}                   79       7       7       2 1.00 1.00 1.00 1.00 (17) DISP     299  25050  
        Sus. + E1{1}                   49      29      11       8 1.00 1.00            23a  OCC    1394  22211  
        Sus. + E2{1}                   11      28      27       7 1.00 1.00            23a  OCC    1708  22211  
        Sus. + E3{1}                   51      32      10      10 1.00 1.00            23a  OCC    1413  22211  
        Sus. + E4{1}                   13      25       2      11 1.00 1.00            23a  OCC    1242  22211  
        Sus. + E5{1}                   49      27      11       7 1.00 1.00            23a  OCC    1383  22211  
        Sus. + E6{1}                   11      34      28       6 1.00 1.00            23a  OCC    1743  22211  
        Sus. + E7{1}                   51      26      10      11 1.00 1.00            23a  OCC    1384  22211  
        Sus. + E8{1}                   13      31       2      12 1.00 1.00            23a  OCC    1315  22211  
 
 W18  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      25       1       4 1.00 1.00 1.00 1.00  23a SUST    1084  16700  
        TR:Amb to T1{1}                47       7       7       2 1.00 1.00 1.00 1.00 (17) DISP     269  25050  
        Amb to T1{1}                   47       7       7       2 1.00 1.00 1.00 1.00 (17) DISP     269  25050  
        Sus. + E1{1}                   17      29      11       8 1.00 1.00            23a  OCC    1364  22211  
        Sus. + E2{1}                   21      28      27       7 1.00 1.00            23a  OCC    1717  22211  
        Sus. + E3{1}                   19      32      10      10 1.00 1.00            23a  OCC    1384  22211  
        Sus. + E4{1}                   19      25       2      11 1.00 1.00            23a  OCC    1243  22211  
        Sus. + E5{1}                   17      27      11       7 1.00 1.00            23a  OCC    1352  22211  
        Sus. + E6{1}                   21      34      28       6 1.00 1.00            23a  OCC    1753  22211  
        Sus. + E7{1}                   19      26      10      11 1.00 1.00            23a  OCC    1357  22211  
        Sus. + E8{1}                   19      31       2      12 1.00 1.00            23a  OCC    1318  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W14 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       2       1       4 1.00 1.00 1.00 1.00  23a SUST     566  16700  
        TR:Amb to T1{1}                47       3      64       2 1.00 1.00 1.00 1.00 (17) DISP    1421  25050  
        Amb to T1{1}                   47       3      64       2 1.00 1.00 1.00 1.00 (17) DISP    1421  25050  
        Sus. + E1{1}                   21       5      30       8 1.00 1.00            23a  OCC    1270  22211  
        Sus. + E2{1}                   25       4      32       7 1.00 1.00            23a  OCC    1300  22211  
        Sus. + E3{1}                   23       4      34      10 1.00 1.00            23a  OCC    1361  22211  
        Sus. + E4{1}                   23       5      28      11 1.00 1.00            23a  OCC    1242  22211  
        Sus. + E5{1}                   21       5      30       7 1.00 1.00            23a  OCC    1267  22211  
        Sus. + E6{1}                   25       3      32       6 1.00 1.00            23a  OCC    1299  22211  
        Sus. + E7{1}                   23       4      34      11 1.00 1.00            23a  OCC    1365  22211  
        Sus. + E8{1}                   23       5      28      12 1.00 1.00            23a  OCC    1247  22211  
 
 W14 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       1       2       4 1.30 1.08 1.00 1.00  23a SUST     571  16700  
        TR:Amb to T1{1}                47      64       3       2 1.73 1.44 1.00 1.00 (17) DISP    2427  25050  
        Amb to T1{1}                   47      64       3       2 1.73 1.44 1.00 1.00 (17) DISP    2427  25050  
        Sus. + E1{1}                   21      30       5       8 1.30 1.08            23a  OCC    1475  22211  
        Sus. + E2{1}                   25      32       4       7 1.30 1.08            23a  OCC    1515  22211  
        Sus. + E3{1}                   23      34       4      10 1.30 1.08            23a  OCC    1590  22211  
        Sus. + E4{1}                   23      28       5      11 1.30 1.08            23a  OCC    1431  22211  
        Sus. + E5{1}                   21      30       5       7 1.30 1.08            23a  OCC    1472  22211  
        Sus. + E6{1}                   25      32       3       6 1.30 1.08            23a  OCC    1515  22211  
        Sus. + E7{1}                   23      34       4      11 1.30 1.08            23a  OCC    1593  22211  
        Sus. + E8{1}                   23      28       5      12 1.30 1.08            23a  OCC    1435  22211  
 
 W14 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       0       2       1 1.30 1.08 1.00 1.00  23a SUST     565  16700  
        TR:Amb to T1{1}                16      56       2       3 1.73 1.44 1.00 1.00 (17) DISP    2110  25050  
        Amb to T1{1}                   16      56       2       3 1.73 1.44 1.00 1.00 (17) DISP    2110  25050  
        Sus. + E1{1}                    7      26       6       4 1.30 1.08            23a  OCC    1346  22211  
        Sus. + E2{1}                   11      28       5       2 1.30 1.08            23a  OCC    1389  22211  
        Sus. + E3{1}                    7      30       8       2 1.30 1.08            23a  OCC    1453  22211  
        Sus. + E4{1}                    9      25       9       3 1.30 1.08            23a  OCC    1308  22211  
        Sus. + E5{1}                    7      26       5       4 1.30 1.08            23a  OCC    1342  22211  
        Sus. + E6{1}                   11      28       4       2 1.30 1.08            23a  OCC    1390  22211  
        Sus. + E7{1}                    7      30       9       3 1.30 1.08            23a  OCC    1455  22211  
        Sus. + E8{1}                    9      25      10       3 1.30 1.08            23a  OCC    1311  22211  
 
 W14 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       2       0       1 1.00 1.00 1.00 1.00  23a SUST     560  16700  
        TR:Amb to T1{1}                16       2      56       3 1.00 1.00 1.00 1.00 (17) DISP    1226  25050  
        Amb to T1{1}                   16       2      56       3 1.00 1.00 1.00 1.00 (17) DISP    1226  25050  
        Sus. + E1{1}                    7       6      26       4 1.00 1.00            23a  OCC    1166  22211  
        Sus. + E2{1}                   11       5      28       2 1.00 1.00            23a  OCC    1198  22211  
        Sus. + E3{1}                    7       8      30       2 1.00 1.00            23a  OCC    1250  22211  
        Sus. + E4{1}                    9       9      25       3 1.00 1.00            23a  OCC    1142  22211  
        Sus. + E5{1}                    7       5      26       4 1.00 1.00            23a  OCC    1163  22211  
        Sus. + E6{1}                   11       4      28       2 1.00 1.00            23a  OCC    1198  22211  
        Sus. + E7{1}                    7       9      30       3 1.00 1.00            23a  OCC    1253  22211  
        Sus. + E8{1}                    9      10      25       3 1.00 1.00            23a  OCC    1146  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W17  - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      23       0       1 1.00 1.00 1.00 1.00  23a SUST    1020  16700  
        TR:Amb to T1{1}                16       4      38       3 1.00 1.00 1.00 1.00 (17) DISP     840  25050  
        Amb to T1{1}                   16       4      38       3 1.00 1.00 1.00 1.00 (17) DISP     840  25050  
        Sus. + E1{1}                    9      23      20       4 1.00 1.00            23a  OCC    1469  22211  
        Sus. + E2{1}                    9      25      25       2 1.00 1.00            23a  OCC    1599  22211  
        Sus. + E3{1}                    5      31      20       2 1.00 1.00            23a  OCC    1507  22211  
        Sus. + E4{1}                   10      33      24       3 1.00 1.00            23a  OCC    1623  22211  
        Sus. + E5{1}                    9      28      20       4 1.00 1.00            23a  OCC    1486  22211  
        Sus. + E6{1}                    9      25      26       2 1.00 1.00            23a  OCC    1600  22211  
        Sus. + E7{1}                    5      25      20       3 1.00 1.00            23a  OCC    1475  22211  
        Sus. + E8{1}                   10      27      25       3 1.00 1.00            23a  OCC    1591  22211  
 
 W17  + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      23       0       1 1.00 1.00 1.00 1.00  23a SUST    1020  16700  
        TR:Amb to T1{1}                20       4      38       3 1.00 1.00 1.00 1.00 (17) DISP     843  25050  
        Amb to T1{1}                   20       4      38       3 1.00 1.00 1.00 1.00 (17) DISP     843  25050  
        Sus. + E1{1}                   13      23      20       4 1.00 1.00            23a  OCC    1473  22211  
        Sus. + E2{1}                    5      25      25       2 1.00 1.00            23a  OCC    1595  22211  
        Sus. + E3{1}                    9      31      20       2 1.00 1.00            23a  OCC    1511  22211  
        Sus. + E4{1}                    6      33      24       3 1.00 1.00            23a  OCC    1620  22211  
        Sus. + E5{1}                   13      28      20       4 1.00 1.00            23a  OCC    1490  22211  
        Sus. + E6{1}                    5      25      26       2 1.00 1.00            23a  OCC    1596  22211  
        Sus. + E7{1}                    9      25      20       3 1.00 1.00            23a  OCC    1479  22211  
        Sus. + E8{1}                    6      27      25       3 1.00 1.00            23a  OCC    1587  22211  
 
 W15 N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       2       1       1 1.00 1.00 1.00 1.00  23a SUST     565  16700  
        TR:Amb to T1{1}                20      20      74       3 1.00 1.00 1.00 1.00 (17) DISP    1663  25050  
        Amb to T1{1}                   20      20      74       3 1.00 1.00 1.00 1.00 (17) DISP    1663  25050  
        Sus. + E1{1}                   14       5      33       4 1.00 1.00            23a  OCC    1311  22211  
        Sus. + E2{1}                    4       3      30       2 1.00 1.00            23a  OCC    1221  22211  
        Sus. + E3{1}                    8       5      36       2 1.00 1.00            23a  OCC    1357  22211  
        Sus. + E4{1}                    7       3      30       3 1.00 1.00            23a  OCC    1232  22211  
        Sus. + E5{1}                   14       5      33       4 1.00 1.00            23a  OCC    1310  22211  
        Sus. + E6{1}                    4       3      30       2 1.00 1.00            23a  OCC    1220  22211  
        Sus. + E7{1}                    9       4      36       3 1.00 1.00            23a  OCC    1355  22211  
        Sus. + E8{1}                    7       3      30       3 1.00 1.00            23a  OCC    1231  22211  
 
 W15 N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       2       1       1 1.30 1.08 1.00 1.00  23a SUST     580  16700  
        TR:Amb to T1{1}                20      20      74       3 1.73 1.44 1.00 1.00 (17) DISP    2426  25050  
        Amb to T1{1}                   20      20      74       3 1.73 1.44 1.00 1.00 (17) DISP    2426  25050  
        Sus. + E1{1}                   14       5      33       4 1.30 1.08            23a  OCC    1387  22211  
        Sus. + E2{1}                    4       3      30       2 1.30 1.08            23a  OCC    1289  22211  
        Sus. + E3{1}                    8       5      36       2 1.30 1.08            23a  OCC    1437  22211  
        Sus. + E4{1}                    7       3      30       3 1.30 1.08            23a  OCC    1300  22211  
        Sus. + E5{1}                   14       5      33       4 1.30 1.08            23a  OCC    1386  22211  
        Sus. + E6{1}                    4       3      30       2 1.30 1.08            23a  OCC    1289  22211  
        Sus. + E7{1}                    9       4      36       3 1.30 1.08            23a  OCC    1435  22211  
        Sus. + E8{1}                    7       3      30       3 1.30 1.08            23a  OCC    1300  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W15 F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 529       2       1       1 1.30 1.08 1.00 1.00  23a SUST     586  16700  
        TR:Amb to T1{1}                24      21       6      83 1.73 1.44 1.00 1.00 (17) DISP    1962  25050  
        Amb to T1{1}                   24      21       6      83 1.73 1.44 1.00 1.00 (17) DISP    1962  25050  
        Sus. + E1{1}                    3       2       1      37 1.30 1.08            23a  OCC    1389  22211  
        Sus. + E2{1}                    3       2       1      31 1.30 1.08            23a  OCC    1261  22211  
        Sus. + E3{1}                    5       3       3      40 1.30 1.08            23a  OCC    1456  22211  
        Sus. + E4{1}                   10       3       2      32 1.30 1.08            23a  OCC    1276  22211  
        Sus. + E5{1}                    7       3       1      37 1.30 1.08            23a  OCC    1389  22211  
        Sus. + E6{1}                    1       2       1      31 1.30 1.08            23a  OCC    1260  22211  
        Sus. + E7{1}                    1       2       3      40 1.30 1.08            23a  OCC    1454  22211  
        Sus. + E8{1}                    6       3       2      32 1.30 1.08            23a  OCC    1273  22211  
 
 W15 F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 529       1       2       1 1.00 1.00 1.00 1.00  23a SUST     573  16700  
        TR:Amb to T1{1}                24       6      21      83 1.00 1.00 1.00 1.00 (17) DISP    1845  25050  
        Amb to T1{1}                   24       6      21      83 1.00 1.00 1.00 1.00 (17) DISP    1845  25050  
        Sus. + E1{1}                    3       1       2      37 1.00 1.00            23a  OCC    1376  22211  
        Sus. + E2{1}                    3       1       2      31 1.00 1.00            23a  OCC    1248  22211  
        Sus. + E3{1}                    5       3       3      40 1.00 1.00            23a  OCC    1443  22211  
        Sus. + E4{1}                   10       2       3      32 1.00 1.00            23a  OCC    1263  22211  
        Sus. + E5{1}                    7       1       3      37 1.00 1.00            23a  OCC    1376  22211  
        Sus. + E6{1}                    1       1       2      31 1.00 1.00            23a  OCC    1247  22211  
        Sus. + E7{1}                    1       3       2      40 1.00 1.00            23a  OCC    1441  22211  
        Sus. + E8{1}                    6       2       3      32 1.00 1.00            23a  OCC    1260  22211  
 
 W16    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 525       1       2       1 1.00 1.00 1.00 1.00  23a SUST     573  16700  
        TR:Amb to T1{1}                24      33       6      83 1.00 1.00 1.00 1.00 (17) DISP    1927  25050  
        Amb to T1{1}                   24      33       6      83 1.00 1.00 1.00 1.00 (17) DISP    1927  25050  
        Sus. + E1{1}                    4      12      12      37 1.00 1.00            23a  OCC    1449  22211  
        Sus. + E2{1}                    2       5       4      31 1.00 1.00            23a  OCC    1256  22211  
        Sus. + E3{1}                    5      16       9      40 1.00 1.00            23a  OCC    1513  22211  
        Sus. + E4{1}                   10       5       7      32 1.00 1.00            23a  OCC    1276  22211  
        Sus. + E5{1}                    7      12      12      37 1.00 1.00            23a  OCC    1445  22211  
        Sus. + E6{1}                    1       5       5      31 1.00 1.00            23a  OCC    1255  22211  
        Sus. + E7{1}                    2      15       8      40 1.00 1.00            23a  OCC    1507  22211  
        Sus. + E8{1}                    7       5       7      32 1.00 1.00            23a  OCC    1276  22211  
 
 *** Segment W  end   ***
 
 *** Segment X  begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W08    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       3       8       1 1.08 1.19 1.00 1.00  23a SUST     750  16700  
        TR:Amb to T1{1}                 1       3       4       2 1.44 1.58 1.58 1.00 (17) DISP     163  25050  
        Amb to T1{1}                    1       3       4       2 1.44 1.58 1.58 1.00 (17) DISP     163  25050  
        Sus. + E1{1}                    6       7      14       2 1.08 1.19            23a  OCC     923  22211  
        Sus. + E2{1}                    7      24      19       1 1.08 1.19            23a  OCC    1327  22211  
        Sus. + E3{1}                    6      21      21       2 1.08 1.19            23a  OCC    1295  22211  
        Sus. + E4{1}                    6       5      12       1 1.08 1.19            23a  OCC     849  22211  
        Sus. + E5{1}                    6       7      12       1 1.08 1.19            23a  OCC     873  22211  
        Sus. + E6{1}                    7      23      21       2 1.08 1.19            23a  OCC    1342  22211  
        Sus. + E7{1}                    6      21      19       1 1.08 1.19            23a  OCC    1275  22211  
        Sus. + E8{1}                    6       5      14       2 1.08 1.19            23a  OCC     905  22211  
 
 X01    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 512       7       3       1 1.00 1.00 1.00 1.00  23a SUST     680  16700  
        TR:Amb to T1{1}                 1       3       3       2 1.00 1.00 1.00 1.00 (17) DISP     102  25050  
        Amb to T1{1}                    1       3       3       2 1.00 1.00 1.00 1.00 (17) DISP     102  25050  
        Sus. + E1{1}                    6      11       9       2 1.00 1.00            23a  OCC     833  22211  
        Sus. + E2{1}                    7      17      22       2 1.00 1.00            23a  OCC    1168  22211  
        Sus. + E3{1}                    6      18      19       2 1.00 1.00            23a  OCC    1127  22211  
        Sus. + E4{1}                    6       9       6       1 1.00 1.00            23a  OCC     769  22211  
        Sus. + E5{1}                    6       9       8       1 1.00 1.00            23a  OCC     806  22211  
        Sus. + E6{1}                    7      18      21       2 1.00 1.00            23a  OCC    1172  22211  
        Sus. + E7{1}                    6      17      20       2 1.00 1.00            23a  OCC    1118  22211  
        Sus. + E8{1}                    6      11       7       2 1.00 1.00            23a  OCC     804  22211  
 
 X02    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 133       5       3       1 1.00 1.00 1.00 1.00  23a SUST     878  16700  
        TR:Amb to T1{1}                 1       3       3       2 1.00 1.00 1.00 1.00 (17) DISP     393  25050  
        Amb to T1{1}                    1       3       3       2 1.00 1.00 1.00 1.00 (17) DISP     393  25050  
        Sus. + E1{1}                    6       8      10       2 1.00 1.00            23a  OCC    1587  22211  
        Sus. + E2{1}                    7      14      20       2 1.00 1.00            23a  OCC    2748  22211  
        Sus. + E3{1}                    6      15      17       2 1.00 1.00            23a  OCC    2559  22211  
        Sus. + E4{1}                    5       6       8       1 1.00 1.00            23a  OCC    1338  22211  
        Sus. + E5{1}                    6       6      10       1 1.00 1.00            23a  OCC    1519  22211  
        Sus. + E6{1}                    6      15      20       2 1.00 1.00            23a  OCC    2752  22211  
        Sus. + E7{1}                    6      14      18       2 1.00 1.00            23a  OCC    2537  22211  
        Sus. + E8{1}                    6       8       8       2 1.00 1.00            23a  OCC    1427  22211  
 
 X03 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 133       1       3       1 1.00 1.00 1.00 1.00  23a SUST     586  16700  
        TR:Amb to T1{1}                 1       1       2       2 1.00 1.00 1.00 1.00 (17) DISP     257  25050  
        Amb to T1{1}                    1       1       2       2 1.00 1.00 1.00 1.00 (17) DISP     257  25050  
        Sus. + E1{1}                    5       5      17       2 1.00 1.00            23a  OCC    1971  22211  
        Sus. + E2{1}                    6       5      13       2 1.00 1.00            23a  OCC    1667  22211  
        Sus. + E3{1}                    5       5      10       2 1.00 1.00            23a  OCC    1406  22211  
        Sus. + E4{1}                    5       4      14       1 1.00 1.00            23a  OCC    1751  22211  
        Sus. + E5{1}                    5       4      16       1 1.00 1.00            23a  OCC    1944  22211  
        Sus. + E6{1}                    6       5      13       2 1.00 1.00            23a  OCC    1618  22211  
        Sus. + E7{1}                    6       5      11       2 1.00 1.00            23a  OCC    1443  22211  
        Sus. + E8{1}                    5       4      15       2 1.00 1.00            23a  OCC    1782  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 X03 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 133       3       1       1 1.00 1.00 1.00 1.00  23a SUST     586  16700  
        TR:Amb to T1{1}                 1       2       1       2 1.31 1.09 1.00 1.00 (17) DISP     304  25050  
        Amb to T1{1}                    1       2       1       2 1.31 1.09 1.00 1.00 (17) DISP     304  25050  
        Sus. + E1{1}                    5      17       5       2 1.00 1.00            23a  OCC    1971  22211  
        Sus. + E2{1}                    6      13       5       2 1.00 1.00            23a  OCC    1667  22211  
        Sus. + E3{1}                    5      10       5       2 1.00 1.00            23a  OCC    1406  22211  
        Sus. + E4{1}                    5      14       4       1 1.00 1.00            23a  OCC    1751  22211  
        Sus. + E5{1}                    5      16       4       1 1.00 1.00            23a  OCC    1944  22211  
        Sus. + E6{1}                    6      13       5       2 1.00 1.00            23a  OCC    1618  22211  
        Sus. + E7{1}                    6      11       5       2 1.00 1.00            23a  OCC    1443  22211  
        Sus. + E8{1}                    5      15       4       2 1.00 1.00            23a  OCC    1782  22211  
 
 X03 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       3       1       1 1.00 1.00 1.00 1.00  23a SUST     572  16700  
        TR:Amb to T1{1}                 0       2       1       1 1.31 1.09 1.00 1.00 (17) DISP     271  25050  
        Amb to T1{1}                    0       2       1       1 1.31 1.09 1.00 1.00 (17) DISP     271  25050  
        Sus. + E1{1}                    6      17       1       6 1.00 1.00            23a  OCC    1980  22211  
        Sus. + E2{1}                    6      11       1       5 1.00 1.00            23a  OCC    1499  22211  
        Sus. + E3{1}                    6       9       1       5 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E4{1}                    6      14       1       5 1.00 1.00            23a  OCC    1767  22211  
        Sus. + E5{1}                    6      16       1       5 1.00 1.00            23a  OCC    1955  22211  
        Sus. + E6{1}                    6      11       1       5 1.00 1.00            23a  OCC    1449  22211  
        Sus. + E7{1}                    6       9       1       5 1.00 1.00            23a  OCC    1284  22211  
        Sus. + E8{1}                    6      15       1       5 1.00 1.00            23a  OCC    1796  22211  
 
 X03 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       3       1 1.00 1.00 1.00 1.00  23a SUST     572  16700  
        TR:Amb to T1{1}                 0       1       2       1 1.00 1.00 1.00 1.00 (17) DISP     223  25050  
        Amb to T1{1}                    0       1       2       1 1.00 1.00 1.00 1.00 (17) DISP     223  25050  
        Sus. + E1{1}                    6       1      17       6 1.00 1.00            23a  OCC    1980  22211  
        Sus. + E2{1}                    6       1      11       5 1.00 1.00            23a  OCC    1499  22211  
        Sus. + E3{1}                    6       1       9       5 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E4{1}                    6       1      14       5 1.00 1.00            23a  OCC    1767  22211  
        Sus. + E5{1}                    6       1      16       5 1.00 1.00            23a  OCC    1955  22211  
        Sus. + E6{1}                    6       1      11       5 1.00 1.00            23a  OCC    1449  22211  
        Sus. + E7{1}                    6       1       9       5 1.00 1.00            23a  OCC    1284  22211  
        Sus. + E8{1}                    6       1      15       5 1.00 1.00            23a  OCC    1796  22211  
 
 X04 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       1       1 1.00 1.00 1.00 1.00  23a SUST     448  16700  
        TR:Amb to T1{1}                 0       3       1       1 1.00 1.00 1.00 1.00 (17) DISP     322  25050  
        Amb to T1{1}                    0       3       1       1 1.00 1.00 1.00 1.00 (17) DISP     322  25050  
        Sus. + E1{1}                    5      14       2       6 1.00 1.00            23a  OCC    1780  22211  
        Sus. + E2{1}                    5      13       6       5 1.00 1.00            23a  OCC    1768  22211  
        Sus. + E3{1}                    5      13       7       5 1.00 1.00            23a  OCC    1810  22211  
        Sus. + E4{1}                    5      14       1       5 1.00 1.00            23a  OCC    1719  22211  
        Sus. + E5{1}                    5      14       2       5 1.00 1.00            23a  OCC    1760  22211  
        Sus. + E6{1}                    5      13       6       5 1.00 1.00            23a  OCC    1762  22211  
        Sus. + E7{1}                    5      13       7       5 1.00 1.00            23a  OCC    1815  22211  
        Sus. + E8{1}                    5      14       1       5 1.00 1.00            23a  OCC    1732  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 X04 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       1       1 1.00 1.00 1.00 1.00  23a SUST     448  16700  
        TR:Amb to T1{1}                 0       3       1       1 1.31 1.09 1.00 1.00 (17) DISP     413  25050  
        Amb to T1{1}                    0       3       1       1 1.31 1.09 1.00 1.00 (17) DISP     413  25050  
        Sus. + E1{1}                    5      14       2       6 1.00 1.00            23a  OCC    1780  22211  
        Sus. + E2{1}                    5      13       6       5 1.00 1.00            23a  OCC    1768  22211  
        Sus. + E3{1}                    5      13       7       5 1.00 1.00            23a  OCC    1810  22211  
        Sus. + E4{1}                    5      14       1       5 1.00 1.00            23a  OCC    1719  22211  
        Sus. + E5{1}                    5      14       2       5 1.00 1.00            23a  OCC    1760  22211  
        Sus. + E6{1}                    5      13       6       5 1.00 1.00            23a  OCC    1762  22211  
        Sus. + E7{1}                    5      13       7       5 1.00 1.00            23a  OCC    1815  22211  
        Sus. + E8{1}                    5      14       1       5 1.00 1.00            23a  OCC    1732  22211  
 
 X04 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 137       1       1       1 1.00 1.00 1.00 1.00  23a SUST     449  16700  
        TR:Amb to T1{1}                 2       4       0       1 1.31 1.09 1.00 1.00 (17) DISP     435  25050  
        Amb to T1{1}                    2       4       0       1 1.31 1.09 1.00 1.00 (17) DISP     435  25050  
        Sus. + E1{1}                    5      14       5       2 1.00 1.00            23a  OCC    1759  22211  
        Sus. + E2{1}                    5      13       4       7 1.00 1.00            23a  OCC    1781  22211  
        Sus. + E3{1}                    4      13       4       8 1.00 1.00            23a  OCC    1819  22211  
        Sus. + E4{1}                    5      14       5       1 1.00 1.00            23a  OCC    1709  22211  
        Sus. + E5{1}                    5      14       5       2 1.00 1.00            23a  OCC    1745  22211  
        Sus. + E6{1}                    4      13       4       7 1.00 1.00            23a  OCC    1768  22211  
        Sus. + E7{1}                    5      13       4       8 1.00 1.00            23a  OCC    1830  22211  
        Sus. + E8{1}                    5      14       5       1 1.00 1.00            23a  OCC    1716  22211  
 
 X04 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 137       1       1       1 1.00 1.00 1.00 1.00  23a SUST     449  16700  
        TR:Amb to T1{1}                 2       4       0       1 1.00 1.00 1.00 1.00 (17) DISP     342  25050  
        Amb to T1{1}                    2       4       0       1 1.00 1.00 1.00 1.00 (17) DISP     342  25050  
        Sus. + E1{1}                    5      14       5       2 1.00 1.00            23a  OCC    1759  22211  
        Sus. + E2{1}                    5      13       4       7 1.00 1.00            23a  OCC    1781  22211  
        Sus. + E3{1}                    4      13       4       8 1.00 1.00            23a  OCC    1819  22211  
        Sus. + E4{1}                    5      14       5       1 1.00 1.00            23a  OCC    1709  22211  
        Sus. + E5{1}                    5      14       5       2 1.00 1.00            23a  OCC    1745  22211  
        Sus. + E6{1}                    4      13       4       7 1.00 1.00            23a  OCC    1768  22211  
        Sus. + E7{1}                    5      13       4       8 1.00 1.00            23a  OCC    1830  22211  
        Sus. + E8{1}                    5      14       5       1 1.00 1.00            23a  OCC    1716  22211  
 
 X05  - Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 145       4       3       1 1.00 1.00 1.00 1.00  23a SUST     794  16700  
        TR:Amb to T1{1}                 2       4       2       1 1.11 1.14 1.14 1.00 (17) DISP     470  25050  
        Amb to T1{1}                    2       4       2       1 1.11 1.14 1.14 1.00 (17) DISP     470  25050  
        Sus. + E1{1}                    4      15       6       2 1.00 1.00            23a  OCC    1880  22211  
        Sus. + E2{1}                    6      19       7       7 1.00 1.00            23a  OCC    2386  22211  
        Sus. + E3{1}                    3      16       7       8 1.00 1.00            23a  OCC    2130  22211  
        Sus. + E4{1}                    6      13       7       1 1.00 1.00            23a  OCC    1765  22211  
        Sus. + E5{1}                    6      15       7       2 1.00 1.00            23a  OCC    1894  22211  
        Sus. + E6{1}                    3      18       7       7 1.00 1.00            23a  OCC    2281  22211  
        Sus. + E7{1}                    6      16       7       8 1.00 1.00            23a  OCC    2220  22211  
        Sus. + E8{1}                    3      14       6       1 1.00 1.00            23a  OCC    1777  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 X05  + Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 139       5       2       0 1.00 1.00 1.00 1.00  23a SUST     847  16700  
        TR:Amb to T1{1}                 7       6       2       0 1.11 1.14 1.14 1.00 (17) DISP     591  25050  
        Amb to T1{1}                    7       6       2       0 1.11 1.14 1.14 1.00 (17) DISP     591  25050  
        Sus. + E1{1}                    7       8       3       5 1.00 1.00            23a  OCC    1443  22211  
        Sus. + E2{1}                    2      14       5       3 1.00 1.00            23a  OCC    1774  22211  
        Sus. + E3{1}                    4      16       5       3 1.00 1.00            23a  OCC    1958  22211  
        Sus. + E4{1}                    9       9       3       6 1.00 1.00            23a  OCC    1469  22211  
        Sus. + E5{1}                   10       9       3       5 1.00 1.00            23a  OCC    1470  22211  
        Sus. + E6{1}                    1      16       4       3 1.00 1.00            23a  OCC    1879  22211  
        Sus. + E7{1}                    5      15       5       3 1.00 1.00            23a  OCC    1858  22211  
        Sus. + E8{1}                    7       8       3       6 1.00 1.00            23a  OCC    1424  22211  
 
 X06 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 156       4       5       0 1.00 1.00 1.00 1.00  23a SUST     973  16700  
        TR:Amb to T1{1}                 7       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      66  25050  
        Amb to T1{1}                    7       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      66  25050  
        Sus. + E1{1}                    5       7      11       5 1.00 1.00            23a  OCC    1778  22211  
        Sus. + E2{1}                    4       8      12       3 1.00 1.00            23a  OCC    1776  22211  
        Sus. + E3{1}                    2       9      13       3 1.00 1.00            23a  OCC    1908  22211  
        Sus. + E4{1}                   11       6      12       6 1.00 1.00            23a  OCC    1834  22211  
        Sus. + E5{1}                   12       6      12       5 1.00 1.00            23a  OCC    1825  22211  
        Sus. + E6{1}                    1       9      13       3 1.00 1.00            23a  OCC    1911  22211  
        Sus. + E7{1}                    7       8      12       3 1.00 1.00            23a  OCC    1779  22211  
        Sus. + E8{1}                    5       7      11       6 1.00 1.00            23a  OCC    1781  22211  
 
 X06 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 156       4       5       0 1.00 1.00 1.00 1.00  23a SUST     973  16700  
        TR:Amb to T1{1}                 7       0       0       0 1.31 1.09 1.00 1.00 (17) DISP      72  25050  
        Amb to T1{1}                    7       0       0       0 1.31 1.09 1.00 1.00 (17) DISP      72  25050  
        Sus. + E1{1}                    5       7      11       5 1.00 1.00            23a  OCC    1778  22211  
        Sus. + E2{1}                    4       8      12       3 1.00 1.00            23a  OCC    1776  22211  
        Sus. + E3{1}                    2       9      13       3 1.00 1.00            23a  OCC    1908  22211  
        Sus. + E4{1}                   11       6      12       6 1.00 1.00            23a  OCC    1834  22211  
        Sus. + E5{1}                   12       6      12       5 1.00 1.00            23a  OCC    1825  22211  
        Sus. + E6{1}                    1       9      13       3 1.00 1.00            23a  OCC    1911  22211  
        Sus. + E7{1}                    7       8      12       3 1.00 1.00            23a  OCC    1779  22211  
        Sus. + E8{1}                    5       7      11       6 1.00 1.00            23a  OCC    1781  22211  
 
 X06 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       0       6 1.00 1.00 1.00 1.00  23a SUST     670  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP     146  25050  
        Amb to T1{1}                    0       1       0       0 1.31 1.09 1.00 1.00 (17) DISP     146  25050  
        Sus. + E1{1}                    2       6       5      11 1.00 1.00            23a  OCC    1509  22211  
        Sus. + E2{1}                    2       6       3      13 1.00 1.00            23a  OCC    1555  22211  
        Sus. + E3{1}                    3       7       3      14 1.00 1.00            23a  OCC    1683  22211  
        Sus. + E4{1}                    2       5       5      13 1.00 1.00            23a  OCC    1568  22211  
        Sus. + E5{1}                    2       5       5      12 1.00 1.00            23a  OCC    1565  22211  
        Sus. + E6{1}                    3       7       4      14 1.00 1.00            23a  OCC    1668  22211  
        Sus. + E7{1}                    2       6       3      13 1.00 1.00            23a  OCC    1572  22211  
        Sus. + E8{1}                    2       5       5      11 1.00 1.00            23a  OCC    1509  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 X06 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       0       6 1.00 1.00 1.00 1.00  23a SUST     670  16700  
        TR:Amb to T1{1}                 0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP     115  25050  
        Amb to T1{1}                    0       1       0       0 1.00 1.00 1.00 1.00 (17) DISP     115  25050  
        Sus. + E1{1}                    2       6       5      11 1.00 1.00            23a  OCC    1509  22211  
        Sus. + E2{1}                    2       6       3      13 1.00 1.00            23a  OCC    1555  22211  
        Sus. + E3{1}                    3       7       3      14 1.00 1.00            23a  OCC    1683  22211  
        Sus. + E4{1}                    2       5       5      13 1.00 1.00            23a  OCC    1568  22211  
        Sus. + E5{1}                    2       5       5      12 1.00 1.00            23a  OCC    1565  22211  
        Sus. + E6{1}                    3       7       4      14 1.00 1.00            23a  OCC    1668  22211  
        Sus. + E7{1}                    2       6       3      13 1.00 1.00            23a  OCC    1572  22211  
        Sus. + E8{1}                    2       5       5      11 1.00 1.00            23a  OCC    1509  22211  
 
 X07 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       5       1       6 1.00 1.00 1.00 1.00  23a SUST     953  16700  
        TR:Amb to T1{1}                 0       3       0       0 1.00 1.00 1.00 1.00 (17) DISP     301  25050  
        Amb to T1{1}                    0       3       0       0 1.00 1.00 1.00 1.00 (17) DISP     301  25050  
        Sus. + E1{1}                    2      11       5      11 1.00 1.00            23a  OCC    1827  22211  
        Sus. + E2{1}                    3      11       5      13 1.00 1.00            23a  OCC    1943  22211  
        Sus. + E3{1}                    3      11       5      14 1.00 1.00            23a  OCC    2032  22211  
        Sus. + E4{1}                    2      12       5      13 1.00 1.00            23a  OCC    1971  22211  
        Sus. + E5{1}                    2      12       5      12 1.00 1.00            23a  OCC    1994  22211  
        Sus. + E6{1}                    3      10       5      14 1.00 1.00            23a  OCC    1976  22211  
        Sus. + E7{1}                    3      13       5      13 1.00 1.00            23a  OCC    2014  22211  
        Sus. + E8{1}                    2      11       5      11 1.00 1.00            23a  OCC    1824  22211  
 
 X07 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       5       6 1.00 1.00 1.00 1.00  23a SUST     953  16700  
        TR:Amb to T1{1}                 0       0       3       0 1.31 1.09 1.00 1.00 (17) DISP     328  25050  
        Amb to T1{1}                    0       0       3       0 1.31 1.09 1.00 1.00 (17) DISP     328  25050  
        Sus. + E1{1}                    2       5      11      11 1.00 1.00            23a  OCC    1827  22211  
        Sus. + E2{1}                    3       5      11      13 1.00 1.00            23a  OCC    1943  22211  
        Sus. + E3{1}                    3       5      11      14 1.00 1.00            23a  OCC    2032  22211  
        Sus. + E4{1}                    2       5      12      13 1.00 1.00            23a  OCC    1971  22211  
        Sus. + E5{1}                    2       5      12      12 1.00 1.00            23a  OCC    1994  22211  
        Sus. + E6{1}                    3       5      10      14 1.00 1.00            23a  OCC    1976  22211  
        Sus. + E7{1}                    3       5      13      13 1.00 1.00            23a  OCC    2014  22211  
        Sus. + E8{1}                    2       5      11      11 1.00 1.00            23a  OCC    1824  22211  
 
 X07 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       1       3       8 1.00 1.00 1.00 1.00  23a SUST     951  16700  
        TR:Amb to T1{1}                 1       0       1       4 1.31 1.09 1.00 1.00 (17) DISP     387  25050  
        Amb to T1{1}                    1       0       1       4 1.31 1.09 1.00 1.00 (17) DISP     387  25050  
        Sus. + E1{1}                    3       4       8      14 1.00 1.00            23a  OCC    1803  22211  
        Sus. + E2{1}                    4       5      10      15 1.00 1.00            23a  OCC    2017  22211  
        Sus. + E3{1}                    4       5      11      14 1.00 1.00            23a  OCC    2070  22211  
        Sus. + E4{1}                    3       4       8      16 1.00 1.00            23a  OCC    1961  22211  
        Sus. + E5{1}                    3       4       8      17 1.00 1.00            23a  OCC    1996  22211  
        Sus. + E6{1}                    4       5      11      13 1.00 1.00            23a  OCC    1970  22211  
        Sus. + E7{1}                    4       5      11      16 1.00 1.00            23a  OCC    2136  22211  
        Sus. + E8{1}                    3       5       8      14 1.00 1.00            23a  OCC    1798  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 X07 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       3       1       8 1.00 1.00 1.00 1.00  23a SUST     951  16700  
        TR:Amb to T1{1}                 1       1       0       4 1.00 1.00 1.00 1.00 (17) DISP     387  25050  
        Amb to T1{1}                    1       1       0       4 1.00 1.00 1.00 1.00 (17) DISP     387  25050  
        Sus. + E1{1}                    3       8       4      14 1.00 1.00            23a  OCC    1803  22211  
        Sus. + E2{1}                    4      10       5      15 1.00 1.00            23a  OCC    2017  22211  
        Sus. + E3{1}                    4      11       5      14 1.00 1.00            23a  OCC    2070  22211  
        Sus. + E4{1}                    3       8       4      16 1.00 1.00            23a  OCC    1961  22211  
        Sus. + E5{1}                    3       8       4      17 1.00 1.00            23a  OCC    1996  22211  
        Sus. + E6{1}                    4      11       5      13 1.00 1.00            23a  OCC    1970  22211  
        Sus. + E7{1}                    4      11       5      16 1.00 1.00            23a  OCC    2136  22211  
        Sus. + E8{1}                    3       8       5      14 1.00 1.00            23a  OCC    1798  22211  
 
 X08 N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       3       1       8 1.00 1.00 1.00 1.00  23a SUST     958  16700  
        TR:Amb to T1{1}                 1       2       0       4 1.00 1.00 1.00 1.00 (17) DISP     439  25050  
        Amb to T1{1}                    1       2       0       4 1.00 1.00 1.00 1.00 (17) DISP     439  25050  
        Sus. + E1{1}                    3       7       4      14 1.00 1.00            23a  OCC    1732  22211  
        Sus. + E2{1}                    4      12       4      15 1.00 1.00            23a  OCC    2075  22211  
        Sus. + E3{1}                    4      12       4      14 1.00 1.00            23a  OCC    2087  22211  
        Sus. + E4{1}                    3       6       4      16 1.00 1.00            23a  OCC    1837  22211  
        Sus. + E5{1}                    3       5       4      17 1.00 1.00            23a  OCC    1878  22211  
        Sus. + E6{1}                    4      11       5      13 1.00 1.00            23a  OCC    1932  22211  
        Sus. + E7{1}                    4      13       4      16 1.00 1.00            23a  OCC    2246  22211  
        Sus. + E8{1}                    3       7       4      14 1.00 1.00            23a  OCC    1722  22211  
 
 X08 N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       3       1       8 1.00 1.00 1.00 1.00  23a SUST     958  16700  
        TR:Amb to T1{1}                 1       2       0       4 1.31 1.09 1.00 1.00 (17) DISP     475  25050  
        Amb to T1{1}                    1       2       0       4 1.31 1.09 1.00 1.00 (17) DISP     475  25050  
        Sus. + E1{1}                    3       7       4      14 1.00 1.00            23a  OCC    1732  22211  
        Sus. + E2{1}                    4      12       4      15 1.00 1.00            23a  OCC    2075  22211  
        Sus. + E3{1}                    4      12       4      14 1.00 1.00            23a  OCC    2087  22211  
        Sus. + E4{1}                    3       6       4      16 1.00 1.00            23a  OCC    1837  22211  
        Sus. + E5{1}                    3       5       4      17 1.00 1.00            23a  OCC    1878  22211  
        Sus. + E6{1}                    4      11       5      13 1.00 1.00            23a  OCC    1932  22211  
        Sus. + E7{1}                    4      13       4      16 1.00 1.00            23a  OCC    2246  22211  
        Sus. + E8{1}                    3       7       4      14 1.00 1.00            23a  OCC    1722  22211  
 
 X08 F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 111       6       8       0 1.00 1.00 1.00 1.00  23a SUST    1200  16700  
        TR:Amb to T1{1}                 7       3       4       0 1.31 1.09 1.00 1.00 (17) DISP     576  25050  
        Amb to T1{1}                    7       3       4       0 1.31 1.09 1.00 1.00 (17) DISP     576  25050  
        Sus. + E1{1}                    5       9      14       3 1.00 1.00            23a  OCC    1901  22211  
        Sus. + E2{1}                    4      15      14       4 1.00 1.00            23a  OCC    2293  22211  
        Sus. + E3{1}                    1      15      14       4 1.00 1.00            23a  OCC    2269  22211  
        Sus. + E4{1}                   11       7      16       3 1.00 1.00            23a  OCC    2022  22211  
        Sus. + E5{1}                   12       7      16       3 1.00 1.00            23a  OCC    2076  22211  
        Sus. + E6{1}                    1      13      13       4 1.00 1.00            23a  OCC    2087  22211  
        Sus. + E7{1}                    7      16      16       4 1.00 1.00            23a  OCC    2496  22211  
        Sus. + E8{1}                    5       9      14       3 1.00 1.00            23a  OCC    1890  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 X08 F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 111       6       8       0 1.00 1.00 1.00 1.00  23a SUST    1200  16700  
        TR:Amb to T1{1}                 7       3       4       0 1.00 1.00 1.00 1.00 (17) DISP     493  25050  
        Amb to T1{1}                    7       3       4       0 1.00 1.00 1.00 1.00 (17) DISP     493  25050  
        Sus. + E1{1}                    5       9      14       3 1.00 1.00            23a  OCC    1901  22211  
        Sus. + E2{1}                    4      15      14       4 1.00 1.00            23a  OCC    2293  22211  
        Sus. + E3{1}                    1      15      14       4 1.00 1.00            23a  OCC    2269  22211  
        Sus. + E4{1}                   11       7      16       3 1.00 1.00            23a  OCC    2022  22211  
        Sus. + E5{1}                   12       7      16       3 1.00 1.00            23a  OCC    2076  22211  
        Sus. + E6{1}                    1      13      12       4 1.00 1.00            23a  OCC    2087  22211  
        Sus. + E7{1}                    7      17      16       4 1.00 1.00            23a  OCC    2496  22211  
        Sus. + E8{1}                    5       9      14       3 1.00 1.00            23a  OCC    1890  22211  
 
 X09    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 109       6       8       0 1.00 1.00 1.00 1.00  23a SUST    1198  16700  
        TR:Amb to T1{1}                 7       2       4       0 1.00 1.00 1.00 1.00 (17) DISP     423  25050  
        Amb to T1{1}                    7       2       4       0 1.00 1.00 1.00 1.00 (17) DISP     423  25050  
        Sus. + E1{1}                    4       6      11       3 1.00 1.00            23a  OCC    1632  22211  
        Sus. + E2{1}                    4      10      11       4 1.00 1.00            23a  OCC    1848  22211  
        Sus. + E3{1}                    1      10      11       4 1.00 1.00            23a  OCC    1808  22211  
        Sus. + E4{1}                   12       7      13       3 1.00 1.00            23a  OCC    1819  22211  
        Sus. + E5{1}                   13       8      14       3 1.00 1.00            23a  OCC    1882  22211  
        Sus. + E6{1}                    2       9      10       4 1.00 1.00            23a  OCC    1683  22211  
        Sus. + E7{1}                    8      12      13       4 1.00 1.00            23a  OCC    2013  22211  
        Sus. + E8{1}                    5       6      11       3 1.00 1.00            23a  OCC    1625  22211  
 
 *** Segment X  end   ***
 
 *** Segment Y  begin ***
 
 Z04    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  82      10       9       1 1.11 1.23 1.00 1.00  23a SUST     377  16700  
        TR:Amb to T1{1}                 7       0       3       0 1.48 1.64 1.64 1.00 (17) DISP      91  25050  
        Amb to T1{1}                    7       0       3       0 1.48 1.64 1.64 1.00 (17) DISP      91  25050  
        Sus. + E1{1}                    2      35      31       4 1.11 1.23            23a  OCC    1132  22211  
        Sus. + E2{1}                   11      34      31       4 1.11 1.23            23a  OCC    1127  22211  
        Sus. + E3{1}                    5      35      32       4 1.11 1.23            23a  OCC    1154  22211  
        Sus. + E4{1}                   18      38      28       4 1.11 1.23            23a  OCC    1147  22211  
        Sus. + E5{1}                   19      38      28       4 1.11 1.23            23a  OCC    1149  22211  
        Sus. + E6{1}                    8      36      33       4 1.11 1.23            23a  OCC    1194  22211  
        Sus. + E7{1}                   15      33      30       4 1.11 1.23            23a  OCC    1092  22211  
        Sus. + E8{1}                    2      35      31       4 1.11 1.23            23a  OCC    1128  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Y01    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  77       9       8       1 1.00 1.00 1.00 1.00  23a SUST     349  16700  
        TR:Amb to T1{1}                 7       4       1       0 1.00 1.00 1.00 1.00 (17) DISP      87  25050  
        Amb to T1{1}                    7       4       1       0 1.00 1.00 1.00 1.00 (17) DISP      87  25050  
        Sus. + E1{1}                    2      18      21       4 1.00 1.00            23a  OCC     723  22211  
        Sus. + E2{1}                   11      18      19       4 1.00 1.00            23a  OCC     695  22211  
        Sus. + E3{1}                    5      19      20       4 1.00 1.00            23a  OCC     715  22211  
        Sus. + E4{1}                   18      16      24       4 1.00 1.00            23a  OCC     752  22211  
        Sus. + E5{1}                   19      15      24       4 1.00 1.00            23a  OCC     758  22211  
        Sus. + E6{1}                    7      20      21       4 1.00 1.00            23a  OCC     755  22211  
        Sus. + E7{1}                   14      17      18       4 1.00 1.00            23a  OCC     659  22211  
        Sus. + E8{1}                    2      18      21       4 1.00 1.00            23a  OCC     720  22211  
 
 *** Segment Y  end   ***
 
 *** Segment Z  begin ***
 
 AA03   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 228      24      18       1 1.11 1.23 1.00 1.00  23a SUST     360  16700  
        TR:Amb to T1{1}                24     106       2       0 1.48 1.64 1.64 1.00 (17) DISP    1103  25050  
        Amb to T1{1}                   24     106       2       0 1.48 1.64 1.64 1.00 (17) DISP    1103  25050  
        Sus. + E1{1}                   28      47      93      75 1.11 1.23            23a  OCC    1247  22211  
        Sus. + E2{1}                   36      42     103      72 1.11 1.23            23a  OCC    1300  22211  
        Sus. + E3{1}                   11     166      97      72 1.11 1.23            23a  OCC    1800  22211  
        Sus. + E4{1}                   23     167      99      75 1.11 1.23            23a  OCC    1827  22211  
        Sus. + E5{1}                   28      58      88      75 1.11 1.23            23a  OCC    1236  22211  
        Sus. + E6{1}                   18      53     108      72 1.11 1.23            23a  OCC    1342  22211  
        Sus. + E7{1}                   44     158      93      72 1.11 1.23            23a  OCC    1744  22211  
        Sus. + E8{1}                   33     159     104      75 1.11 1.23            23a  OCC    1803  22211  
 
 Z08    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 212      18      22       1 1.00 1.00 1.00 1.00  23a SUST     306  16700  
        TR:Amb to T1{1}                24       3     106       0 1.00 1.00 1.00 1.00 (17) DISP     752  25050  
        Amb to T1{1}                   24       3     106       0 1.00 1.00 1.00 1.00 (17) DISP     752  25050  
        Sus. + E1{1}                   26     150     112      75 1.00 1.00            23a  OCC    1593  22211  
        Sus. + E2{1}                   34     150     111      72 1.00 1.00            23a  OCC    1582  22211  
        Sus. + E3{1}                    9     153      88      72 1.00 1.00            23a  OCC    1511  22211  
        Sus. + E4{1}                   21     145      90      75 1.00 1.00            23a  OCC    1490  22211  
        Sus. + E5{1}                   26     145     119      75 1.00 1.00            23a  OCC    1592  22211  
        Sus. + E6{1}                   16     154     118      72 1.00 1.00            23a  OCC    1623  22211  
        Sus. + E7{1}                   42     148      80      72 1.00 1.00            23a  OCC    1478  22211  
        Sus. + E8{1}                   31     150      82      75 1.00 1.00            23a  OCC    1499  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Z01    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 199      18      21       1 1.00 1.00 1.00 1.00  23a SUST     290  16700  
        TR:Amb to T1{1}                24       3     107       0 1.00 1.00 1.00 1.00 (17) DISP     757  25050  
        Amb to T1{1}                   24       3     107       0 1.00 1.00 1.00 1.00 (17) DISP     757  25050  
        Sus. + E1{1}                   25      96      57      75 1.00 1.00            23a  OCC    1126  22211  
        Sus. + E2{1}                   33      96      55      72 1.00 1.00            23a  OCC    1106  22211  
        Sus. + E3{1}                    7      99      31      72 1.00 1.00            23a  OCC    1077  22211  
        Sus. + E4{1}                   20      92      34      75 1.00 1.00            23a  OCC    1063  22211  
        Sus. + E5{1}                   25      91      63      75 1.00 1.00            23a  OCC    1118  22211  
        Sus. + E6{1}                   15     100      61      72 1.00 1.00            23a  OCC    1136  22211  
        Sus. + E7{1}                   40      94      23      72 1.00 1.00            23a  OCC    1063  22211  
        Sus. + E8{1}                   29      96      27      75 1.00 1.00            23a  OCC    1085  22211  
 
 Z02    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 131      17      20       1 1.00 1.00 1.00 1.00  23a SUST     252  16700  
        TR:Amb to T1{1}                24       3     108       0 1.00 1.00 1.00 1.00 (17) DISP     760  25050  
        Amb to T1{1}                   24       3     108       0 1.00 1.00 1.00 1.00 (17) DISP     760  25050  
        Sus. + E1{1}                   16      70      29      75 1.00 1.00            23a  OCC     918  22211  
        Sus. + E2{1}                   25      69      26      72 1.00 1.00            23a  OCC     897  22211  
        Sus. + E3{1}                    1      72      38      72 1.00 1.00            23a  OCC     913  22211  
        Sus. + E4{1}                   11      65      33      75 1.00 1.00            23a  OCC     902  22211  
        Sus. + E5{1}                   17      65      36      75 1.00 1.00            23a  OCC     905  22211  
        Sus. + E6{1}                    7      73      33      72 1.00 1.00            23a  OCC     914  22211  
        Sus. + E7{1}                   32      67      45      72 1.00 1.00            23a  OCC     917  22211  
        Sus. + E8{1}                   21      70      40      75 1.00 1.00            23a  OCC     932  22211  
 
 Z07  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 125      17      19       1 1.18 1.18 1.00 1.00  23a SUST     278  16700  
        TR:Amb to T1{1}                24       3     108       0 1.57 1.57 1.57 1.00 (17) DISP    1197  25050  
        Amb to T1{1}                   24       3     108       0 1.57 1.57 1.57 1.00 (17) DISP    1197  25050  
        Sus. + E1{1}                   16      53      27      75 1.18 1.18            23a  OCC     905  22211  
        Sus. + E2{1}                   24      52      30      72 1.18 1.18            23a  OCC     886  22211  
        Sus. + E3{1}                    1      55      55      72 1.18 1.18            23a  OCC     956  22211  
        Sus. + E4{1}                   11      48      49      75 1.18 1.18            23a  OCC     934  22211  
        Sus. + E5{1}                   16      48      20      75 1.18 1.18            23a  OCC     881  22211  
        Sus. + E6{1}                    6      56      24      72 1.18 1.18            23a  OCC     893  22211  
        Sus. + E7{1}                   32      51      61      72 1.18 1.18            23a  OCC     979  22211  
        Sus. + E8{1}                   20      53      56      75 1.18 1.18            23a  OCC     980  22211  
 
 Z07  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 114       9      19       1 1.18 1.18 1.00 1.00  23a SUST     234  16700  
        TR:Amb to T1{1}                24       3     108       0 1.57 1.57 1.57 1.00 (17) DISP    1197  25050  
        Amb to T1{1}                   24       3     108       0 1.57 1.57 1.57 1.00 (17) DISP    1197  25050  
        Sus. + E1{1}                   14      44      27      74 1.18 1.18            23a  OCC     848  22211  
        Sus. + E2{1}                   23      45      30      73 1.18 1.18            23a  OCC     855  22211  
        Sus. + E3{1}                    3      46      55      73 1.18 1.18            23a  OCC     917  22211  
        Sus. + E4{1}                    9      41      49      74 1.18 1.18            23a  OCC     885  22211  
        Sus. + E5{1}                   15      41      20      74 1.18 1.18            23a  OCC     832  22211  
        Sus. + E6{1}                    5      47      24      73 1.18 1.18            23a  OCC     854  22211  
        Sus. + E7{1}                   30      43      61      73 1.18 1.18            23a  OCC     945  22211  
        Sus. + E8{1}                   19      44      56      73 1.18 1.18            23a  OCC     924  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Z03 N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 111       9      19       1 1.00 1.00 1.00 1.00  23a SUST     203  16700  
        TR:Amb to T1{1}                24       3     108       0 1.00 1.00 1.00 1.00 (17) DISP     763  25050  
        Amb to T1{1}                   24       3     108       0 1.00 1.00 1.00 1.00 (17) DISP     763  25050  
        Sus. + E1{1}                   14      36      35      74 1.00 1.00            23a  OCC     781  22211  
        Sus. + E2{1}                   22      37      38      73 1.00 1.00            23a  OCC     787  22211  
        Sus. + E3{1}                    3      37      63      73 1.00 1.00            23a  OCC     852  22211  
        Sus. + E4{1}                    9      33      57      74 1.00 1.00            23a  OCC     827  22211  
        Sus. + E5{1}                   14      33      28      74 1.00 1.00            23a  OCC     766  22211  
        Sus. + E6{1}                    4      39      32      73 1.00 1.00            23a  OCC     780  22211  
        Sus. + E7{1}                   30      35      69      73 1.00 1.00            23a  OCC     881  22211  
        Sus. + E8{1}                   19      36      64      73 1.00 1.00            23a  OCC     860  22211  
 
 Z03 N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 111      19       9       1 1.33 1.11 1.00 1.00  23a SUST     248  16700  
        TR:Amb to T1{1}                24     108       3       0 1.78 1.48 1.00 1.00 (17) DISP    1348  25050  
        Amb to T1{1}                   24     108       3       0 1.78 1.48 1.00 1.00 (17) DISP    1348  25050  
        Sus. + E1{1}                   14      35      36      74 1.33 1.11            23a  OCC     842  22211  
        Sus. + E2{1}                   22      38      37      73 1.33 1.11            23a  OCC     853  22211  
        Sus. + E3{1}                    3      63      37      73 1.33 1.11            23a  OCC     961  22211  
        Sus. + E4{1}                    9      57      33      74 1.33 1.11            23a  OCC     924  22211  
        Sus. + E5{1}                   14      28      33      74 1.33 1.11            23a  OCC     820  22211  
        Sus. + E6{1}                    4      32      39      73 1.33 1.11            23a  OCC     840  22211  
        Sus. + E7{1}                   30      69      35      73 1.33 1.11            23a  OCC    1006  22211  
        Sus. + E8{1}                   19      64      36      73 1.33 1.11            23a  OCC     973  22211  
 
 Z03 F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      22       1       9 1.33 1.11 1.00 1.00  23a SUST     221  16700  
        TR:Amb to T1{1}                 1      99       0       3 1.78 1.48 1.00 1.00 (17) DISP    1230  25050  
        Amb to T1{1}                    1      99       0       3 1.78 1.48 1.00 1.00 (17) DISP    1230  25050  
        Sus. + E1{1}                   29      44      63      25 1.33 1.11            23a  OCC     789  22211  
        Sus. + E2{1}                   30      44      62      25 1.33 1.11            23a  OCC     789  22211  
        Sus. + E3{1}                   31      76      62      26 1.33 1.11            23a  OCC     967  22211  
        Sus. + E4{1}                   30      75      63      22 1.33 1.11            23a  OCC     955  22211  
        Sus. + E5{1}                   30      48      63      22 1.33 1.11            23a  OCC     801  22211  
        Sus. + E6{1}                   31      48      62      27 1.33 1.11            23a  OCC     806  22211  
        Sus. + E7{1}                   30      73      62      24 1.33 1.11            23a  OCC     944  22211  
        Sus. + E8{1}                   29      72      63      25 1.33 1.11            23a  OCC     937  22211  
 
 Z03 F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      22       1       9 1.00 1.00 1.00 1.00  23a SUST     172  16700  
        TR:Amb to T1{1}                 1      99       0       3 1.00 1.00 1.00 1.00 (17) DISP     693  25050  
        Amb to T1{1}                    1      99       0       3 1.00 1.00 1.00 1.00 (17) DISP     693  25050  
        Sus. + E1{1}                   29      44      63      25 1.00 1.00            23a  OCC     675  22211  
        Sus. + E2{1}                   30      44      62      25 1.00 1.00            23a  OCC     675  22211  
        Sus. + E3{1}                   31      76      62      26 1.00 1.00            23a  OCC     793  22211  
        Sus. + E4{1}                   30      75      63      22 1.00 1.00            23a  OCC     783  22211  
        Sus. + E5{1}                   30      48      63      22 1.00 1.00            23a  OCC     681  22211  
        Sus. + E6{1}                   31      48      62      27 1.00 1.00            23a  OCC     688  22211  
        Sus. + E7{1}                   30      73      62      24 1.00 1.00            23a  OCC     776  22211  
        Sus. + E8{1}                   29      72      63      25 1.00 1.00            23a  OCC     772  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Z04  - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      57       1       9 1.11 1.23 1.00 1.00  23a SUST     464  16700  
        TR:Amb to T1{1}                 1      91       0       3 1.48 1.64 1.64 1.00 (17) DISP     939  25050  
        Amb to T1{1}                    1      91       0       3 1.48 1.64 1.64 1.00 (17) DISP     939  25050  
        Sus. + E1{1}                   29      75      53      25 1.11 1.23            23a  OCC     976  22211  
        Sus. + E2{1}                   30      72      52      25 1.11 1.23            23a  OCC     967  22211  
        Sus. + E3{1}                   30     110      52      26 1.11 1.23            23a  OCC    1115  22211  
        Sus. + E4{1}                   29     113      53      22 1.11 1.23            23a  OCC    1129  22211  
        Sus. + E5{1}                   29      88      53      22 1.11 1.23            23a  OCC    1012  22211  
        Sus. + E6{1}                   30      85      52      27 1.11 1.23            23a  OCC    1003  22211  
        Sus. + E7{1}                   30      99      53      24 1.11 1.23            23a  OCC    1055  22211  
        Sus. + E8{1}                   29     101      53      25 1.11 1.23            23a  OCC    1070  22211  
 
 Z04  + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      67       0       0 1.11 1.23 1.00 1.00  23a SUST     536  16700  
        TR:Amb to T1{1}                 0      91       0       0 1.48 1.64 1.64 1.00 (17) DISP     935  25050  
        Amb to T1{1}                    0      91       0       0 1.48 1.64 1.64 1.00 (17) DISP     935  25050  
        Sus. + E1{1}                   15     110      55       6 1.11 1.23            23a  OCC    1146  22211  
        Sus. + E2{1}                   15     106      55       6 1.11 1.23            23a  OCC    1128  22211  
        Sus. + E3{1}                   15     145      55       6 1.11 1.23            23a  OCC    1342  22211  
        Sus. + E4{1}                   15     151      55       6 1.11 1.23            23a  OCC    1376  22211  
        Sus. + E5{1}                   15     126      55       6 1.11 1.23            23a  OCC    1227  22211  
        Sus. + E6{1}                   15     121      55       6 1.11 1.23            23a  OCC    1198  22211  
        Sus. + E7{1}                   15     131      55       6 1.11 1.23            23a  OCC    1257  22211  
        Sus. + E8{1}                   15     136      55       6 1.11 1.23            23a  OCC    1286  22211  
 
 Z05 N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      15       0       0 1.00 1.00 1.00 1.00  23a SUST     110  16700  
        TR:Amb to T1{1}                 0       6       0       0 1.00 1.00 1.00 1.00 (17) DISP      43  25050  
        Amb to T1{1}                    0       6       0       0 1.00 1.00 1.00 1.00 (17) DISP      43  25050  
        Sus. + E1{1}                    5      22       2       6 1.00 1.00            23a  OCC     181  22211  
        Sus. + E2{1}                    5      22       2       6 1.00 1.00            23a  OCC     180  22211  
        Sus. + E3{1}                    5      27       2       6 1.00 1.00            23a  OCC     211  22211  
        Sus. + E4{1}                    5      28       2       6 1.00 1.00            23a  OCC     213  22211  
        Sus. + E5{1}                    5      26       2       6 1.00 1.00            23a  OCC     203  22211  
        Sus. + E6{1}                    5      26       2       6 1.00 1.00            23a  OCC     201  22211  
        Sus. + E7{1}                    5      24       2       6 1.00 1.00            23a  OCC     189  22211  
        Sus. + E8{1}                    5      24       2       6 1.00 1.00            23a  OCC     191  22211  
 
 Z05 N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      15       0       0 1.33 1.11 1.00 1.00  23a SUST     147  16700  
        TR:Amb to T1{1}                 0       6       0       0 1.78 1.48 1.00 1.00 (17) DISP      76  25050  
        Amb to T1{1}                    0       6       0       0 1.78 1.48 1.00 1.00 (17) DISP      76  25050  
        Sus. + E1{1}                    5      22       2       6 1.33 1.11            23a  OCC     232  22211  
        Sus. + E2{1}                    5      22       2       6 1.33 1.11            23a  OCC     230  22211  
        Sus. + E3{1}                    5      27       2       6 1.33 1.11            23a  OCC     275  22211  
        Sus. + E4{1}                    5      28       2       6 1.33 1.11            23a  OCC     278  22211  
        Sus. + E5{1}                    5      26       2       6 1.33 1.11            23a  OCC     263  22211  
        Sus. + E6{1}                    5      26       2       6 1.33 1.11            23a  OCC     260  22211  
        Sus. + E7{1}                    5      24       2       6 1.33 1.11            23a  OCC     244  22211  
        Sus. + E8{1}                    5      24       2       6 1.33 1.11            23a  OCC     247  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 Z05 F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  45       0       0       0 1.33 1.11 1.00 1.00  23a SUST      21  16700  
        TR:Amb to T1{1}                16       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       7  25050  
        Amb to T1{1}                   16       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       7  25050  
        Sus. + E1{1}                    3       4       4       0 1.33 1.11            23a  OCC      76  22211  
        Sus. + E2{1}                    2       4       4       0 1.33 1.11            23a  OCC      75  22211  
        Sus. + E3{1}                   17       4       4       0 1.33 1.11            23a  OCC      82  22211  
        Sus. + E4{1}                   18       4       4       0 1.33 1.11            23a  OCC      83  22211  
        Sus. + E5{1}                   13       4       4       0 1.33 1.11            23a  OCC      81  22211  
        Sus. + E6{1}                   13       4       4       0 1.33 1.11            23a  OCC      80  22211  
        Sus. + E7{1}                    7       4       4       0 1.33 1.11            23a  OCC      78  22211  
        Sus. + E8{1}                    7       4       4       0 1.33 1.11            23a  OCC      78  22211  
 
 Z05 F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  45       0       0       0 1.00 1.00 1.00 1.00  23a SUST      21  16700  
        TR:Amb to T1{1}                16       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       7  25050  
        Amb to T1{1}                   16       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       7  25050  
        Sus. + E1{1}                    3       4       4       0 1.00 1.00            23a  OCC      66  22211  
        Sus. + E2{1}                    2       4       4       0 1.00 1.00            23a  OCC      66  22211  
        Sus. + E3{1}                   17       4       4       0 1.00 1.00            23a  OCC      72  22211  
        Sus. + E4{1}                   18       4       4       0 1.00 1.00            23a  OCC      73  22211  
        Sus. + E5{1}                   13       4       4       0 1.00 1.00            23a  OCC      71  22211  
        Sus. + E6{1}                   13       4       4       0 1.00 1.00            23a  OCC      70  22211  
        Sus. + E7{1}                    7       4       4       0 1.00 1.00            23a  OCC      68  22211  
        Sus. + E8{1}                    7       4       4       0 1.00 1.00            23a  OCC      68  22211  
 
 Z06    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  68       0       0       0 1.00 1.00 1.00 1.00  23a SUST      32  16700  
        TR:Amb to T1{1}                16       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       7  25050  
        Amb to T1{1}                   16       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       7  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC      32  22211  
        Sus. + E2{1}                    1       0       0       0 1.00 1.00            23a  OCC      32  22211  
        Sus. + E3{1}                   20       0       0       0 1.00 1.00            23a  OCC      41  22211  
        Sus. + E4{1}                   21       0       0       0 1.00 1.00            23a  OCC      41  22211  
        Sus. + E5{1}                   16       0       0       0 1.00 1.00            23a  OCC      39  22211  
        Sus. + E6{1}                   15       0       0       0 1.00 1.00            23a  OCC      39  22211  
        Sus. + E7{1}                    4       0       0       0 1.00 1.00            23a  OCC      34  22211  
        Sus. + E8{1}                    5       0       0       0 1.00 1.00            23a  OCC      34  22211  
 
 *** Segment Z  end   ***
 
 *** Segment AA begin ***
 

Page 509

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 512 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 178
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD08   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 199      35      15       4 1.11 1.23 1.00 1.00  23a SUST     404  16700  
        TR:Amb to T1{1}               130      36      73      20 1.48 1.64 1.64 1.00 (17) DISP    1021  25050  
        Amb to T1{1}                  130      36      73      20 1.48 1.64 1.64 1.00 (17) DISP    1021  25050  
        Sus. + E1{1}                    5      76      51      32 1.11 1.23            23a  OCC     913  22211  
        Sus. + E2{1}                   13      95      25      71 1.11 1.23            23a  OCC    1099  22211  
        Sus. + E3{1}                   40      73      19      32 1.11 1.23            23a  OCC     793  22211  
        Sus. + E4{1}                   51      98      40      77 1.11 1.23            23a  OCC    1185  22211  
        Sus. + E5{1}                   62      84      50      30 1.11 1.23            23a  OCC     970  22211  
        Sus. + E6{1}                   53      87      23      73 1.11 1.23            23a  OCC    1077  22211  
        Sus. + E7{1}                   26      81      19      31 1.11 1.23            23a  OCC     837  22211  
        Sus. + E8{1}                   16      90      39      78 1.11 1.23            23a  OCC    1138  22211  
 
 AA01N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 184      22      35       4 1.00 1.00 1.00 1.00  23a SUST     382  16700  
        TR:Amb to T1{1}               130      62      32      20 1.00 1.00 1.00 1.00 (17) DISP     564  25050  
        Amb to T1{1}                  130      62      32      20 1.00 1.00 1.00 1.00 (17) DISP     564  25050  
        Sus. + E1{1}                    4      37      48      32 1.00 1.00            23a  OCC     636  22211  
        Sus. + E2{1}                   11      28      65      71 1.00 1.00            23a  OCC     921  22211  
        Sus. + E3{1}                   38      27      44      32 1.00 1.00            23a  OCC     613  22211  
        Sus. + E4{1}                   49      41      68      77 1.00 1.00            23a  OCC     993  22211  
        Sus. + E5{1}                   60      45      56      30 1.00 1.00            23a  OCC     702  22211  
        Sus. + E6{1}                   51      22      57      73 1.00 1.00            23a  OCC     916  22211  
        Sus. + E7{1}                   25      36      52      31 1.00 1.00            23a  OCC     646  22211  
        Sus. + E8{1}                   15      32      60      78 1.00 1.00            23a  OCC     960  22211  
 
 AA01N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 184      22      35       4 1.33 1.11 1.00 1.00  23a SUST     434  16700  
        TR:Amb to T1{1}               130      62      32      20 1.78 1.48 1.00 1.00 (17) DISP     908  25050  
        Amb to T1{1}                  130      62      32      20 1.78 1.48 1.00 1.00 (17) DISP     908  25050  
        Sus. + E1{1}                    4      37      48      32 1.33 1.11            23a  OCC     710  22211  
        Sus. + E2{1}                   11      28      65      71 1.33 1.11            23a  OCC     985  22211  
        Sus. + E3{1}                   38      27      44      32 1.33 1.11            23a  OCC     671  22211  
        Sus. + E4{1}                   49      41      68      77 1.33 1.11            23a  OCC    1069  22211  
        Sus. + E5{1}                   60      45      56      30 1.33 1.11            23a  OCC     798  22211  
        Sus. + E6{1}                   51      22      57      73 1.33 1.11            23a  OCC     975  22211  
        Sus. + E7{1}                   25      36      52      31 1.33 1.11            23a  OCC     721  22211  
        Sus. + E8{1}                   15      32      60      78 1.33 1.11            23a  OCC    1023  22211  
 
 AA01F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 186      22      35       2 1.33 1.11 1.00 1.00  23a SUST     438  16700  
        TR:Amb to T1{1}               128      61      28      25 1.78 1.48 1.00 1.00 (17) DISP     887  25050  
        Amb to T1{1}                  128      61      28      25 1.78 1.48 1.00 1.00 (17) DISP     887  25050  
        Sus. + E1{1}                    6      37      42      32 1.33 1.11            23a  OCC     706  22211  
        Sus. + E2{1}                   13      29      53      73 1.33 1.11            23a  OCC     980  22211  
        Sus. + E3{1}                   38      28      39      32 1.33 1.11            23a  OCC     670  22211  
        Sus. + E4{1}                   48      41      56      79 1.33 1.11            23a  OCC    1061  22211  
        Sus. + E5{1}                   58      45      50      31 1.33 1.11            23a  OCC     789  22211  
        Sus. + E6{1}                   50      22      45      73 1.33 1.11            23a  OCC     969  22211  
        Sus. + E7{1}                   25      37      47      31 1.33 1.11            23a  OCC     719  22211  
        Sus. + E8{1}                   16      32      48      79 1.33 1.11            23a  OCC    1019  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA01F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 185      35      22       2 1.00 1.00 1.00 1.00  23a SUST     385  16700  
        TR:Amb to T1{1}               128      28      61      25 1.00 1.00 1.00 1.00 (17) DISP     555  25050  
        Amb to T1{1}                  128      28      61      25 1.00 1.00 1.00 1.00 (17) DISP     555  25050  
        Sus. + E1{1}                    6      42      37      32 1.00 1.00            23a  OCC     634  22211  
        Sus. + E2{1}                   13      53      29      73 1.00 1.00            23a  OCC     921  22211  
        Sus. + E3{1}                   38      39      28      32 1.00 1.00            23a  OCC     612  22211  
        Sus. + E4{1}                   48      56      41      79 1.00 1.00            23a  OCC     989  22211  
        Sus. + E5{1}                   58      50      45      31 1.00 1.00            23a  OCC     696  22211  
        Sus. + E6{1}                   50      45      22      73 1.00 1.00            23a  OCC     914  22211  
        Sus. + E7{1}                   25      47      37      31 1.00 1.00            23a  OCC     645  22211  
        Sus. + E8{1}                   16      48      32      79 1.00 1.00            23a  OCC     960  22211  
 
 AA02N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 113      32      14       2 1.00 1.00 1.00 1.00  23a SUST     306  16700  
        TR:Amb to T1{1}               128       6     121      25 1.00 1.00 1.00 1.00 (17) DISP     914  25050  
        Amb to T1{1}                  128       6     121      25 1.00 1.00 1.00 1.00 (17) DISP     914  25050  
        Sus. + E1{1}                    3     218      45      32 1.00 1.00            23a  OCC    1685  22211  
        Sus. + E2{1}                    4     215      39      73 1.00 1.00            23a  OCC    1740  22211  
        Sus. + E3{1}                   29     223      15      32 1.00 1.00            23a  OCC    1716  22211  
        Sus. + E4{1}                   39     210      20      79 1.00 1.00            23a  OCC    1725  22211  
        Sus. + E5{1}                   49     210      56      31 1.00 1.00            23a  OCC    1666  22211  
        Sus. + E6{1}                   41     223      49      73 1.00 1.00            23a  OCC    1820  22211  
        Sus. + E7{1}                   17     215      29      31 1.00 1.00            23a  OCC    1659  22211  
        Sus. + E8{1}                    7     218      21      79 1.00 1.00            23a  OCC    1764  22211  
 
 AA02N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 113      14      32       2 1.33 1.11 1.00 1.00  23a SUST     343  16700  
        TR:Amb to T1{1}               128     121       6      25 1.78 1.48 1.00 1.00 (17) DISP    1559  25050  
        Amb to T1{1}                  128     121       6      25 1.78 1.48 1.00 1.00 (17) DISP    1559  25050  
        Sus. + E1{1}                    3      45     218      32 1.33 1.11            23a  OCC    1881  22211  
        Sus. + E2{1}                    4      39     215      73 1.33 1.11            23a  OCC    1922  22211  
        Sus. + E3{1}                   29      15     223      32 1.33 1.11            23a  OCC    1904  22211  
        Sus. + E4{1}                   39      20     210      79 1.33 1.11            23a  OCC    1893  22211  
        Sus. + E5{1}                   49      56     210      31 1.33 1.11            23a  OCC    1865  22211  
        Sus. + E6{1}                   41      49     223      73 1.33 1.11            23a  OCC    2015  22211  
        Sus. + E7{1}                   17      29     215      31 1.33 1.11            23a  OCC    1844  22211  
        Sus. + E8{1}                    7      21     218      79 1.33 1.11            23a  OCC    1939  22211  
 
 AA02F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      54       1      32 1.33 1.11 1.00 1.00  23a SUST     568  16700  
        TR:Amb to T1{1}                27      83      24       5 1.78 1.48 1.00 1.00 (17) DISP    1066  25050  
        Amb to T1{1}                   27      83      24       5 1.78 1.48 1.00 1.00 (17) DISP    1066  25050  
        Sus. + E1{1}                    1      84      18     231 1.33 1.11            23a  OCC    2043  22211  
        Sus. + E2{1}                    5      79      58     229 1.33 1.11            23a  OCC    2086  22211  
        Sus. + E3{1}                    9      69      18     236 1.33 1.11            23a  OCC    2060  22211  
        Sus. + E4{1}                    4      63      65     223 1.33 1.11            23a  OCC    2047  22211  
        Sus. + E5{1}                    2      79      17     223 1.33 1.11            23a  OCC    1977  22211  
        Sus. + E6{1}                    2      73      59     237 1.33 1.11            23a  OCC    2132  22211  
        Sus. + E7{1}                   12      67      17     229 1.33 1.11            23a  OCC    2003  22211  
        Sus. + E8{1}                    7      62      65     231 1.33 1.11            23a  OCC    2100  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA02F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      54       1      32 1.00 1.00 1.00 1.00  23a SUST     453  16700  
        TR:Amb to T1{1}                27      83      24       5 1.00 1.00 1.00 1.00 (17) DISP     613  25050  
        Amb to T1{1}                   27      83      24       5 1.00 1.00 1.00 1.00 (17) DISP     613  25050  
        Sus. + E1{1}                    1      84      18     231 1.00 1.00            23a  OCC    1914  22211  
        Sus. + E2{1}                    5      79      58     229 1.00 1.00            23a  OCC    1949  22211  
        Sus. + E3{1}                    9      69      18     236 1.00 1.00            23a  OCC    1941  22211  
        Sus. + E4{1}                    4      63      65     223 1.00 1.00            23a  OCC    1914  22211  
        Sus. + E5{1}                    2      79      17     223 1.00 1.00            23a  OCC    1851  22211  
        Sus. + E6{1}                    2      73      59     237 1.00 1.00            23a  OCC    1999  22211  
        Sus. + E7{1}                   12      67      17     229 1.00 1.00            23a  OCC    1884  22211  
        Sus. + E8{1}                    7      62      65     231 1.00 1.00            23a  OCC    1968  22211  
 
 AA03 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     149       1      32 1.11 1.23 1.00 1.00  23a SUST    1218  16700  
        TR:Amb to T1{1}                27      38      20       5 1.48 1.64 1.64 1.00 (17) DISP     474  25050  
        Amb to T1{1}                   27      38      20       5 1.48 1.64 1.64 1.00 (17) DISP     474  25050  
        Sus. + E1{1}                    2     176      20     231 1.11 1.23            23a  OCC    2683  22211  
        Sus. + E2{1}                    7     177      21     229 1.11 1.23            23a  OCC    2673  22211  
        Sus. + E3{1}                   11     191      21     236 1.11 1.23            23a  OCC    2745  22211  
        Sus. + E4{1}                    6     195      28     223 1.11 1.23            23a  OCC    2671  22211  
        Sus. + E5{1}                    0     169      21     223 1.11 1.23            23a  OCC    2620  22211  
        Sus. + E6{1}                    4     167      22     237 1.11 1.23            23a  OCC    2718  22211  
        Sus. + E7{1}                   14     150      21     229 1.11 1.23            23a  OCC    2652  22211  
        Sus. + E8{1}                    9     152      29     231 1.11 1.23            23a  OCC    2680  22211  
 
 AA03 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     125       1      14 1.11 1.23 1.00 1.00  23a SUST    1006  16700  
        TR:Amb to T1{1}                28      68      20       3 1.48 1.64 1.64 1.00 (17) DISP     755  25050  
        Amb to T1{1}                   28      68      20       3 1.48 1.64 1.64 1.00 (17) DISP     755  25050  
        Sus. + E1{1}                   41     174      94     138 1.11 1.23            23a  OCC    2306  22211  
        Sus. + E2{1}                   39     170      52     126 1.11 1.23            23a  OCC    2015  22211  
        Sus. + E3{1}                   63     225      92     139 1.11 1.23            23a  OCC    2485  22211  
        Sus. + E4{1}                   57     222      48     124 1.11 1.23            23a  OCC    2220  22211  
        Sus. + E5{1}                   41     139      95     135 1.11 1.23            23a  OCC    2236  22211  
        Sus. + E6{1}                   39     136      51     129 1.11 1.23            23a  OCC    1966  22211  
        Sus. + E7{1}                   66     259      92     136 1.11 1.23            23a  OCC    2645  22211  
        Sus. + E8{1}                   60     257      48     127 1.11 1.23            23a  OCC    2435  22211  
 
 AA13   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      13       0      14 1.00 1.00 1.00 1.00  23a SUST     138  16700  
        TR:Amb to T1{1}                28      36      17       3 1.00 1.00 1.00 1.00 (17) DISP     290  25050  
        Amb to T1{1}                   28      36      17       3 1.00 1.00 1.00 1.00 (17) DISP     290  25050  
        Sus. + E1{1}                   39      29      97     138 1.00 1.00            23a  OCC    1292  22211  
        Sus. + E2{1}                   37      24      62     126 1.00 1.00            23a  OCC    1077  22211  
        Sus. + E3{1}                   65      98      95     139 1.00 1.00            23a  OCC    1453  22211  
        Sus. + E4{1}                   59      97      58     124 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E5{1}                   39      18      97     135 1.00 1.00            23a  OCC    1273  22211  
        Sus. + E6{1}                   37      22      62     129 1.00 1.00            23a  OCC    1094  22211  
        Sus. + E7{1}                   68     118      96     136 1.00 1.00            23a  OCC    1515  22211  
        Sus. + E8{1}                   62     118      58     127 1.00 1.00            23a  OCC    1351  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA12   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     244       0      14 1.00 1.00 1.00 1.00  23a SUST    1766  16700  
        TR:Amb to T1{1}                28      38       3       3 1.00 1.00 1.00 1.00 (17) DISP     280  25050  
        Amb to T1{1}                   28      38       3       3 1.00 1.00 1.00 1.00 (17) DISP     280  25050  
        Sus. + E1{1}                   31     366     125     138 1.00 1.00            23a  OCC    3326  22211  
        Sus. + E2{1}                   30     377     121     126 1.00 1.00            23a  OCC    3312  22211  
        Sus. + E3{1}                   73     282     128     139 1.00 1.00            23a  OCC    3114  22211  
        Sus. + E4{1}                   67     288     116     124 1.00 1.00            23a  OCC    2993  22211  
        Sus. + E5{1}                   31     306     125     135 1.00 1.00            23a  OCC    3112  22211  
        Sus. + E6{1}                   30     316     121     129 1.00 1.00            23a  OCC    3092  22211  
        Sus. + E7{1}                   76     264     128     136 1.00 1.00            23a  OCC    3079  22211  
        Sus. + E8{1}                   70     258     116     127 1.00 1.00            23a  OCC    2969  22211  
 
 AA04N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      92       0      14 1.00 1.00 1.00 1.00  23a SUST     672  16700  
        TR:Amb to T1{1}                28      48       1       3 1.00 1.00 1.00 1.00 (17) DISP     348  25050  
        Amb to T1{1}                   28      48       1       3 1.00 1.00 1.00 1.00 (17) DISP     348  25050  
        Sus. + E1{1}                   30     197     132     138 1.00 1.00            23a  OCC    2196  22211  
        Sus. + E2{1}                   28     197     133     126 1.00 1.00            23a  OCC    2156  22211  
        Sus. + E3{1}                   74      99     136     139 1.00 1.00            23a  OCC    2035  22211  
        Sus. + E4{1}                   68      96     129     124 1.00 1.00            23a  OCC    1923  22211  
        Sus. + E5{1}                   30     172     132     135 1.00 1.00            23a  OCC    2104  22211  
        Sus. + E6{1}                   28     173     133     129 1.00 1.00            23a  OCC    2085  22211  
        Sus. + E7{1}                   77     106     136     136 1.00 1.00            23a  OCC    2025  22211  
        Sus. + E8{1}                   71     109     129     127 1.00 1.00            23a  OCC    1944  22211  
 
 AA04N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      92       0      14 1.33 1.11 1.00 1.00  23a SUST     891  16700  
        TR:Amb to T1{1}                28      48       1       3 1.78 1.48 1.00 1.00 (17) DISP     607  25050  
        Amb to T1{1}                   28      48       1       3 1.78 1.48 1.00 1.00 (17) DISP     607  25050  
        Sus. + E1{1}                   30     197     132     138 1.33 1.11            23a  OCC    2620  22211  
        Sus. + E2{1}                   28     197     133     126 1.33 1.11            23a  OCC    2587  22211  
        Sus. + E3{1}                   74      99     136     139 1.33 1.11            23a  OCC    2338  22211  
        Sus. + E4{1}                   68      96     129     124 1.33 1.11            23a  OCC    2224  22211  
        Sus. + E5{1}                   30     172     132     135 1.33 1.11            23a  OCC    2482  22211  
        Sus. + E6{1}                   28     173     133     129 1.33 1.11            23a  OCC    2466  22211  
        Sus. + E7{1}                   77     106     136     136 1.33 1.11            23a  OCC    2330  22211  
        Sus. + E8{1}                   71     109     129     127 1.33 1.11            23a  OCC    2248  22211  
 
 AA04F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 233       3      14       0 1.33 1.11 1.00 1.00  23a SUST     223  16700  
        TR:Amb to T1{1}                16      43       1       0 1.78 1.48 1.00 1.00 (17) DISP     544  25050  
        Amb to T1{1}                   16      43       1       0 1.78 1.48 1.00 1.00 (17) DISP     544  25050  
        Sus. + E1{1}                   27      87     143     136 1.33 1.11            23a  OCC    1876  22211  
        Sus. + E2{1}                   44      81     134     141 1.33 1.11            23a  OCC    1835  22211  
        Sus. + E3{1}                   47      41     144     141 1.33 1.11            23a  OCC    1749  22211  
        Sus. + E4{1}                   62      48     132     137 1.33 1.11            23a  OCC    1682  22211  
        Sus. + E5{1}                   28      83     140     137 1.33 1.11            23a  OCC    1846  22211  
        Sus. + E6{1}                   12      78     137     141 1.33 1.11            23a  OCC    1824  22211  
        Sus. + E7{1}                    9      43     141     141 1.33 1.11            23a  OCC    1722  22211  
        Sus. + E8{1}                    7      50     135     136 1.33 1.11            23a  OCC    1684  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA04F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 233      14       3       0 1.00 1.00 1.00 1.00  23a SUST     211  16700  
        TR:Amb to T1{1}                16       1      43       0 1.00 1.00 1.00 1.00 (17) DISP     310  25050  
        Amb to T1{1}                   16       1      43       0 1.00 1.00 1.00 1.00 (17) DISP     310  25050  
        Sus. + E1{1}                   27     143      87     136 1.00 1.00            23a  OCC    1707  22211  
        Sus. + E2{1}                   44     134      81     141 1.00 1.00            23a  OCC    1681  22211  
        Sus. + E3{1}                   47     144      41     141 1.00 1.00            23a  OCC    1645  22211  
        Sus. + E4{1}                   62     132      48     137 1.00 1.00            23a  OCC    1578  22211  
        Sus. + E5{1}                   28     140      83     137 1.00 1.00            23a  OCC    1685  22211  
        Sus. + E6{1}                   12     137      78     141 1.00 1.00            23a  OCC    1676  22211  
        Sus. + E7{1}                    9     141      43     141 1.00 1.00            23a  OCC    1619  22211  
        Sus. + E8{1}                    7     135      50     136 1.00 1.00            23a  OCC    1576  22211  
 
 AA14 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 221      14       3       0 1.00 1.00 1.00 1.00  23a SUST     204  16700  
        TR:Amb to T1{1}                16       3      12       0 1.00 1.00 1.00 1.00 (17) DISP      92  25050  
        Amb to T1{1}                   16       3      12       0 1.00 1.00 1.00 1.00 (17) DISP      92  25050  
        Sus. + E1{1}                   25     159      55     136 1.00 1.00            23a  OCC    1704  22211  
        Sus. + E2{1}                   42     159      52     141 1.00 1.00            23a  OCC    1728  22211  
        Sus. + E3{1}                   46     162     127     141 1.00 1.00            23a  OCC    1953  22211  
        Sus. + E4{1}                   61     157     127     137 1.00 1.00            23a  OCC    1918  22211  
        Sus. + E5{1}                   27     156      52     137 1.00 1.00            23a  OCC    1684  22211  
        Sus. + E6{1}                   11     163      49     141 1.00 1.00            23a  OCC    1729  22211  
        Sus. + E7{1}                    7     159     132     141 1.00 1.00            23a  OCC    1944  22211  
        Sus. + E8{1}                    8     160     132     136 1.00 1.00            23a  OCC    1932  22211  
 
 AA14 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 221      14       3       0 1.00 1.00 1.00 1.00  23a SUST     204  16700  
        TR:Amb to T1{1}                 6       3      12       0 1.00 1.00 1.00 1.00 (17) DISP      88  25050  
        Amb to T1{1}                    6       3      12       0 1.00 1.00 1.00 1.00 (17) DISP      88  25050  
        Sus. + E1{1}                    3     159      55     136 1.00 1.00            23a  OCC    1696  22211  
        Sus. + E2{1}                   20     159      52     141 1.00 1.00            23a  OCC    1721  22211  
        Sus. + E3{1}                   24     162     127     141 1.00 1.00            23a  OCC    1945  22211  
        Sus. + E4{1}                   39     157     127     137 1.00 1.00            23a  OCC    1910  22211  
        Sus. + E5{1}                   49     156      52     137 1.00 1.00            23a  OCC    1692  22211  
        Sus. + E6{1}                   33     163      49     141 1.00 1.00            23a  OCC    1737  22211  
        Sus. + E7{1}                   29     159     132     141 1.00 1.00            23a  OCC    1952  22211  
        Sus. + E8{1}                   14     160     132     136 1.00 1.00            23a  OCC    1934  22211  
 
 AA05   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 208      14       3       0 1.00 1.00 1.00 1.00  23a SUST     198  16700  
        TR:Amb to T1{1}                 6       2      13       0 1.00 1.00 1.00 1.00 (17) DISP      92  25050  
        Amb to T1{1}                    6       2      13       0 1.00 1.00 1.00 1.00 (17) DISP      92  25050  
        Sus. + E1{1}                    2      97      12     136 1.00 1.00            23a  OCC    1357  22211  
        Sus. + E2{1}                   19      98      14     141 1.00 1.00            23a  OCC    1393  22211  
        Sus. + E3{1}                   23     101      66     141 1.00 1.00            23a  OCC    1488  22211  
        Sus. + E4{1}                   38      95      65     137 1.00 1.00            23a  OCC    1443  22211  
        Sus. + E5{1}                   47      94      16     137 1.00 1.00            23a  OCC    1360  22211  
        Sus. + E6{1}                   31     101      17     141 1.00 1.00            23a  OCC    1411  22211  
        Sus. + E7{1}                   28      97      71     141 1.00 1.00            23a  OCC    1492  22211  
        Sus. + E8{1}                   12      98      70     136 1.00 1.00            23a  OCC    1460  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA06   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 140      13       3       0 1.00 1.00 1.00 1.00  23a SUST     165  16700  
        TR:Amb to T1{1}                 6       2      13       0 1.00 1.00 1.00 1.00 (17) DISP      94  25050  
        Amb to T1{1}                    6       2      13       0 1.00 1.00 1.00 1.00 (17) DISP      94  25050  
        Sus. + E1{1}                    6      65      44     136 1.00 1.00            23a  OCC    1263  22211  
        Sus. + E2{1}                   10      66      44     141 1.00 1.00            23a  OCC    1297  22211  
        Sus. + E3{1}                   14      69      36     141 1.00 1.00            23a  OCC    1291  22211  
        Sus. + E4{1}                   29      64      33     137 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E5{1}                   39      63      47     137 1.00 1.00            23a  OCC    1271  22211  
        Sus. + E6{1}                   23      70      47     141 1.00 1.00            23a  OCC    1314  22211  
        Sus. + E7{1}                   19      66      41     141 1.00 1.00            23a  OCC    1292  22211  
        Sus. + E8{1}                    4      67      38     136 1.00 1.00            23a  OCC    1256  22211  
 
 AA11 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 134      13       3       0 1.18 1.18 1.00 1.00  23a SUST     179  16700  
        TR:Amb to T1{1}                 6       2      13       0 1.57 1.57 1.57 1.00 (17) DISP     150  25050  
        Amb to T1{1}                    6       2      13       0 1.57 1.57 1.57 1.00 (17) DISP     150  25050  
        Sus. + E1{1}                    7      43      66     136 1.18 1.18            23a  OCC    1333  22211  
        Sus. + E2{1}                   10      44      65     141 1.18 1.18            23a  OCC    1362  22211  
        Sus. + E3{1}                   14      47      14     141 1.18 1.18            23a  OCC    1246  22211  
        Sus. + E4{1}                   29      42      10     137 1.18 1.18            23a  OCC    1201  22211  
        Sus. + E5{1}                   38      41      69     137 1.18 1.18            23a  OCC    1350  22211  
        Sus. + E6{1}                   22      48      68     141 1.18 1.18            23a  OCC    1384  22211  
        Sus. + E7{1}                   19      44      19     141 1.18 1.18            23a  OCC    1244  22211  
        Sus. + E8{1}                    3      45      16     136 1.18 1.18            23a  OCC    1208  22211  
 
 AA11 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 122       5       3       0 1.18 1.18 1.00 1.00  23a SUST     109  16700  
        TR:Amb to T1{1}                 6       2      13       0 1.57 1.57 1.57 1.00 (17) DISP     150  25050  
        Amb to T1{1}                    6       2      13       0 1.57 1.57 1.57 1.00 (17) DISP     150  25050  
        Sus. + E1{1}                    8      34      66     138 1.18 1.18            23a  OCC    1270  22211  
        Sus. + E2{1}                    8      37      65     140 1.18 1.18            23a  OCC    1284  22211  
        Sus. + E3{1}                   12      38      14     140 1.18 1.18            23a  OCC    1163  22211  
        Sus. + E4{1}                   27      34      10     138 1.18 1.18            23a  OCC    1142  22211  
        Sus. + E5{1}                   37      33      69     138 1.18 1.18            23a  OCC    1289  22211  
        Sus. + E6{1}                   21      39      68     140 1.18 1.18            23a  OCC    1303  22211  
        Sus. + E7{1}                   17      37      19     140 1.18 1.18            23a  OCC    1166  22211  
        Sus. + E8{1}                    2      36      16     138 1.18 1.18            23a  OCC    1145  22211  
 
 AA07N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 120       5       3       0 1.00 1.00 1.00 1.00  23a SUST     100  16700  
        TR:Amb to T1{1}                 6       2      13       0 1.00 1.00 1.00 1.00 (17) DISP      96  25050  
        Amb to T1{1}                    6       2      13       0 1.00 1.00 1.00 1.00 (17) DISP      96  25050  
        Sus. + E1{1}                    9      26      74     138 1.00 1.00            23a  OCC    1234  22211  
        Sus. + E2{1}                    8      29      73     140 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E3{1}                   12      30       6     140 1.00 1.00            23a  OCC    1127  22211  
        Sus. + E4{1}                   27      26       3     138 1.00 1.00            23a  OCC    1111  22211  
        Sus. + E5{1}                   37      25      77     138 1.00 1.00            23a  OCC    1251  22211  
        Sus. + E6{1}                   21      31      76     140 1.00 1.00            23a  OCC    1260  22211  
        Sus. + E7{1}                   17      29      11     140 1.00 1.00            23a  OCC    1128  22211  
        Sus. + E8{1}                    2      27       7     138 1.00 1.00            23a  OCC    1111  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA07N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 120       3       5       0 1.33 1.11 1.00 1.00  23a SUST     107  16700  
        TR:Amb to T1{1}                 6      13       2       0 1.78 1.48 1.00 1.00 (17) DISP     169  25050  
        Amb to T1{1}                    6      13       2       0 1.78 1.48 1.00 1.00 (17) DISP     169  25050  
        Sus. + E1{1}                    9      74      26     138 1.33 1.11            23a  OCC    1331  22211  
        Sus. + E2{1}                    8      73      29     140 1.33 1.11            23a  OCC    1340  22211  
        Sus. + E3{1}                   12       6      30     140 1.33 1.11            23a  OCC    1138  22211  
        Sus. + E4{1}                   27       3      26     138 1.33 1.11            23a  OCC    1121  22211  
        Sus. + E5{1}                   37      77      25     138 1.33 1.11            23a  OCC    1357  22211  
        Sus. + E6{1}                   21      76      31     140 1.33 1.11            23a  OCC    1362  22211  
        Sus. + E7{1}                   17      11      29     140 1.33 1.11            23a  OCC    1139  22211  
        Sus. + E8{1}                    2       7      27     138 1.33 1.11            23a  OCC    1121  22211  
 
 AA07F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      41       0       5 1.33 1.11 1.00 1.00  23a SUST     394  16700  
        TR:Amb to T1{1}                 1      11       0       2 1.78 1.48 1.00 1.00 (17) DISP     139  25050  
        Amb to T1{1}                    1      11       0       2 1.78 1.48 1.00 1.00 (17) DISP     139  25050  
        Sus. + E1{1}                   36     122     124      12 1.33 1.11            23a  OCC    1682  22211  
        Sus. + E2{1}                   35     127     126      15 1.33 1.11            23a  OCC    1722  22211  
        Sus. + E3{1}                   35      46     126      16 1.33 1.11            23a  OCC    1427  22211  
        Sus. + E4{1}                   36      45     124      12 1.33 1.11            23a  OCC    1411  22211  
        Sus. + E5{1}                   36     115     124      11 1.33 1.11            23a  OCC    1642  22211  
        Sus. + E6{1}                   34     120     126      17 1.33 1.11            23a  OCC    1679  22211  
        Sus. + E7{1}                   35      52     126      15 1.33 1.11            23a  OCC    1431  22211  
        Sus. + E8{1}                   37      51     124      13 1.33 1.11            23a  OCC    1414  22211  
 
 AA07F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      41       0       5 1.00 1.00 1.00 1.00  23a SUST     297  16700  
        TR:Amb to T1{1}                 1      11       0       2 1.00 1.00 1.00 1.00 (17) DISP      79  25050  
        Amb to T1{1}                    1      11       0       2 1.00 1.00 1.00 1.00 (17) DISP      79  25050  
        Sus. + E1{1}                   36     122     124      12 1.00 1.00            23a  OCC    1389  22211  
        Sus. + E2{1}                   35     127     126      15 1.00 1.00            23a  OCC    1420  22211  
        Sus. + E3{1}                   35      46     126      16 1.00 1.00            23a  OCC    1229  22211  
        Sus. + E4{1}                   36      45     124      12 1.00 1.00            23a  OCC    1214  22211  
        Sus. + E5{1}                   36     115     124      11 1.00 1.00            23a  OCC    1363  22211  
        Sus. + E6{1}                   34     120     126      17 1.00 1.00            23a  OCC    1391  22211  
        Sus. + E7{1}                   35      52     126      15 1.00 1.00            23a  OCC    1231  22211  
        Sus. + E8{1}                   37      51     124      13 1.00 1.00            23a  OCC    1216  22211  
 
 AA08 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      79       0       5 1.11 1.23 1.00 1.00  23a SUST     636  16700  
        TR:Amb to T1{1}                 1       9       0       2 1.48 1.64 1.64 1.00 (17) DISP      94  25050  
        Amb to T1{1}                    1       9       0       2 1.48 1.64 1.64 1.00 (17) DISP      94  25050  
        Sus. + E1{1}                   36     157     112      12 1.11 1.23            23a  OCC    1827  22211  
        Sus. + E2{1}                   34     168     114      15 1.11 1.23            23a  OCC    1889  22211  
        Sus. + E3{1}                   34      81     114      16 1.11 1.23            23a  OCC    1665  22211  
        Sus. + E4{1}                   36      84     112      12 1.11 1.23            23a  OCC    1647  22211  
        Sus. + E5{1}                   35     142     112      11 1.11 1.23            23a  OCC    1765  22211  
        Sus. + E6{1}                   34     151     114      17 1.11 1.23            23a  OCC    1818  22211  
        Sus. + E7{1}                   34      96     114      15 1.11 1.23            23a  OCC    1673  22211  
        Sus. + E8{1}                   36      89     112      13 1.11 1.23            23a  OCC    1649  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA08 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      80       0       0 1.11 1.23 1.00 1.00  23a SUST     641  16700  
        TR:Amb to T1{1}                 0      10       0       0 1.48 1.64 1.64 1.00 (17) DISP      99  25050  
        Amb to T1{1}                    0      10       0       0 1.48 1.64 1.64 1.00 (17) DISP      99  25050  
        Sus. + E1{1}                   21     183     113       6 1.11 1.23            23a  OCC    1951  22211  
        Sus. + E2{1}                   21     190     113       6 1.11 1.23            23a  OCC    1988  22211  
        Sus. + E3{1}                   21     103     113       6 1.11 1.23            23a  OCC    1669  22211  
        Sus. + E4{1}                   21     100     113       6 1.11 1.23            23a  OCC    1665  22211  
        Sus. + E5{1}                   21     167     113       6 1.11 1.23            23a  OCC    1873  22211  
        Sus. + E6{1}                   21     174     113       6 1.11 1.23            23a  OCC    1903  22211  
        Sus. + E7{1}                   21     118     113       6 1.11 1.23            23a  OCC    1697  22211  
        Sus. + E8{1}                   21     115     113       6 1.11 1.23            23a  OCC    1690  22211  
 
 AA09N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      21       0       0 1.00 1.00 1.00 1.00  23a SUST     149  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       3  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       3  25050  
        Sus. + E1{1}                    5      33       2       6 1.00 1.00            23a  OCC     250  22211  
        Sus. + E2{1}                    5      33       2       6 1.00 1.00            23a  OCC     252  22211  
        Sus. + E3{1}                    5      25       2       6 1.00 1.00            23a  OCC     207  22211  
        Sus. + E4{1}                    5      25       2       6 1.00 1.00            23a  OCC     206  22211  
        Sus. + E5{1}                    5      28       2       6 1.00 1.00            23a  OCC     221  22211  
        Sus. + E6{1}                    5      28       2       6 1.00 1.00            23a  OCC     223  22211  
        Sus. + E7{1}                    5      30       2       6 1.00 1.00            23a  OCC     233  22211  
        Sus. + E8{1}                    5      30       2       6 1.00 1.00            23a  OCC     232  22211  
 
 AA09N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      21       0       0 1.33 1.11 1.00 1.00  23a SUST     199  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       5  25050  
        Amb to T1{1}                    0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       5  25050  
        Sus. + E1{1}                    5      33       2       6 1.33 1.11            23a  OCC     327  22211  
        Sus. + E2{1}                    5      33       2       6 1.33 1.11            23a  OCC     330  22211  
        Sus. + E3{1}                    5      25       2       6 1.33 1.11            23a  OCC     264  22211  
        Sus. + E4{1}                    5      25       2       6 1.33 1.11            23a  OCC     263  22211  
        Sus. + E5{1}                    5      28       2       6 1.33 1.11            23a  OCC     286  22211  
        Sus. + E6{1}                    5      28       2       6 1.33 1.11            23a  OCC     288  22211  
        Sus. + E7{1}                    5      30       2       6 1.33 1.11            23a  OCC     302  22211  
        Sus. + E8{1}                    5      30       2       6 1.33 1.11            23a  OCC     301  22211  
 
 AA09F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  59       0       0       0 1.33 1.11 1.00 1.00  23a SUST      28  16700  
        TR:Amb to T1{1}                 1       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    1       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                   17       4       4       0 1.33 1.11            23a  OCC      89  22211  
        Sus. + E2{1}                   18       4       4       0 1.33 1.11            23a  OCC      90  22211  
        Sus. + E3{1}                    4       4       4       0 1.33 1.11            23a  OCC      83  22211  
        Sus. + E4{1}                    4       4       4       0 1.33 1.11            23a  OCC      83  22211  
        Sus. + E5{1}                    3       4       4       0 1.33 1.11            23a  OCC      83  22211  
        Sus. + E6{1}                    4       4       4       0 1.33 1.11            23a  OCC      83  22211  
        Sus. + E7{1}                   10       4       4       0 1.33 1.11            23a  OCC      86  22211  
        Sus. + E8{1}                    9       4       4       0 1.33 1.11            23a  OCC      85  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AA09F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  59       0       0       0 1.00 1.00 1.00 1.00  23a SUST      28  16700  
        TR:Amb to T1{1}                 1       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    1       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                   17       4       4       0 1.00 1.00            23a  OCC      79  22211  
        Sus. + E2{1}                   18       4       4       0 1.00 1.00            23a  OCC      80  22211  
        Sus. + E3{1}                    4       4       4       0 1.00 1.00            23a  OCC      73  22211  
        Sus. + E4{1}                    4       4       4       0 1.00 1.00            23a  OCC      73  22211  
        Sus. + E5{1}                    3       4       4       0 1.00 1.00            23a  OCC      73  22211  
        Sus. + E6{1}                    4       4       4       0 1.00 1.00            23a  OCC      73  22211  
        Sus. + E7{1}                   10       4       4       0 1.00 1.00            23a  OCC      76  22211  
        Sus. + E8{1}                    9       4       4       0 1.00 1.00            23a  OCC      76  22211  
 
 AA10   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  82       0       0       0 1.00 1.00 1.00 1.00  23a SUST      38  16700  
        TR:Amb to T1{1}                 1       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    1       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                   20       0       0       0 1.00 1.00            23a  OCC      48  22211  
        Sus. + E2{1}                   21       0       0       0 1.00 1.00            23a  OCC      48  22211  
        Sus. + E3{1}                    7       0       0       0 1.00 1.00            23a  OCC      42  22211  
        Sus. + E4{1}                    7       0       0       0 1.00 1.00            23a  OCC      42  22211  
        Sus. + E5{1}                    1       0       0       0 1.00 1.00            23a  OCC      39  22211  
        Sus. + E6{1}                    1       0       0       0 1.00 1.00            23a  OCC      39  22211  
        Sus. + E7{1}                   12       0       0       0 1.00 1.00            23a  OCC      44  22211  
        Sus. + E8{1}                   12       0       0       0 1.00 1.00            23a  OCC      44  22211  
 
 *** Segment AA end   ***
 
 *** Segment AB begin ***
 
 AA08   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  71       1       5       0 1.11 1.23 1.00 1.00  23a SUST     198  16700  
        TR:Amb to T1{1}                 5       1       2       0 1.48 1.64 1.64 1.00 (17) DISP      52  25050  
        Amb to T1{1}                    5       1       2       0 1.48 1.64 1.64 1.00 (17) DISP      52  25050  
        Sus. + E1{1}                    4      26      18       1 1.11 1.23            23a  OCC     818  22211  
        Sus. + E2{1}                   13      23      21       1 1.11 1.23            23a  OCC     808  22211  
        Sus. + E3{1}                    3      22      22       1 1.11 1.23            23a  OCC     801  22211  
        Sus. + E4{1}                   19      25      18       1 1.11 1.23            23a  OCC     820  22211  
        Sus. + E5{1}                   20      26      17       1 1.11 1.23            23a  OCC     821  22211  
        Sus. + E6{1}                    4      22      23       1 1.11 1.23            23a  OCC     817  22211  
        Sus. + E7{1}                   14      22      21       1 1.11 1.23            23a  OCC     794  22211  
        Sus. + E8{1}                    2      25      19       1 1.11 1.23            23a  OCC     820  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AB01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  66       5       1       0 1.00 1.00 1.00 1.00  23a SUST     185  16700  
        TR:Amb to T1{1}                 5       2       0       0 1.00 1.00 1.00 1.00 (17) DISP      38  25050  
        Amb to T1{1}                    5       2       0       0 1.00 1.00 1.00 1.00 (17) DISP      38  25050  
        Sus. + E1{1}                    5       6      13       1 1.00 1.00            23a  OCC     457  22211  
        Sus. + E2{1}                   13       8      11       1 1.00 1.00            23a  OCC     433  22211  
        Sus. + E3{1}                    3       9      10       1 1.00 1.00            23a  OCC     407  22211  
        Sus. + E4{1}                   18       6      12       1 1.00 1.00            23a  OCC     446  22211  
        Sus. + E5{1}                   20       6      13       1 1.00 1.00            23a  OCC     471  22211  
        Sus. + E6{1}                    3      10      11       1 1.00 1.00            23a  OCC     432  22211  
        Sus. + E7{1}                   13       8      10       1 1.00 1.00            23a  OCC     409  22211  
        Sus. + E8{1}                    3       6      12       1 1.00 1.00            23a  OCC     433  22211  
 
 *** Segment AB end   ***
 
 *** Segment AC begin ***
 
 X05    Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135      10       1       1 1.00 1.00 1.00 1.00  23a SUST    1221  16700  
        TR:Amb to T1{1}                 1      10       1       0 1.11 1.14 1.14 1.00 (17) DISP     986  25050  
        Amb to T1{1}                    1      10       1       0 1.11 1.14 1.14 1.00 (17) DISP     986  25050  
        Sus. + E1{1}                    2      18       7       3 1.00 1.00            23a  OCC    2205  22211  
        Sus. + E2{1}                    4      15      10       2 1.00 1.00            23a  OCC    2278  22211  
        Sus. + E3{1}                    4      10      10       2 1.00 1.00            23a  OCC    2154  22211  
        Sus. + E4{1}                    2      16       6       4 1.00 1.00            23a  OCC    2039  22211  
        Sus. + E5{1}                    2      17       7       3 1.00 1.00            23a  OCC    2178  22211  
        Sus. + E6{1}                    4      13      10       2 1.00 1.00            23a  OCC    2162  22211  
        Sus. + E7{1}                    4      12      11       2 1.00 1.00            23a  OCC    2202  22211  
        Sus. + E8{1}                    2      17       6       4 1.00 1.00            23a  OCC    2115  22211  
 
 AC06   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       8       1       1 1.00 1.00 1.00 1.00  23a SUST    1063  16700  
        TR:Amb to T1{1}                 1      10       1       0 1.00 1.00 1.00 1.00 (17) DISP     942  25050  
        Amb to T1{1}                    1      10       1       0 1.00 1.00 1.00 1.00 (17) DISP     942  25050  
        Sus. + E1{1}                    2       9       2       3 1.00 1.00            23a  OCC    1367  22211  
        Sus. + E2{1}                    3      11       5       2 1.00 1.00            23a  OCC    1591  22211  
        Sus. + E3{1}                    3      11       5       2 1.00 1.00            23a  OCC    1602  22211  
        Sus. + E4{1}                    1       8       2       4 1.00 1.00            23a  OCC    1378  22211  
        Sus. + E5{1}                    2       8       2       3 1.00 1.00            23a  OCC    1381  22211  
        Sus. + E6{1}                    3       9       5       2 1.00 1.00            23a  OCC    1505  22211  
        Sus. + E7{1}                    3       9       5       2 1.00 1.00            23a  OCC    1556  22211  
        Sus. + E8{1}                    1       9       2       4 1.00 1.00            23a  OCC    1361  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AC05   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135      11       0       1 1.00 1.00 1.00 1.00  23a SUST    1343  16700  
        TR:Amb to T1{1}                 1       6       0       0 1.00 1.00 1.00 1.00 (17) DISP     542  25050  
        Amb to T1{1}                    1       6       0       0 1.00 1.00 1.00 1.00 (17) DISP     542  25050  
        Sus. + E1{1}                    0      26       1       3 1.00 1.00            23a  OCC    2791  22211  
        Sus. + E2{1}                    2      16       0       2 1.00 1.00            23a  OCC    1845  22211  
        Sus. + E3{1}                    1      21       1       2 1.00 1.00            23a  OCC    2273  22211  
        Sus. + E4{1}                    0      18       2       4 1.00 1.00            23a  OCC    2067  22211  
        Sus. + E5{1}                    0      22       1       3 1.00 1.00            23a  OCC    2421  22211  
        Sus. + E6{1}                    2      18       0       2 1.00 1.00            23a  OCC    2035  22211  
        Sus. + E7{1}                    1      19       1       2 1.00 1.00            23a  OCC    2082  22211  
        Sus. + E8{1}                    0      21       2       4 1.00 1.00            23a  OCC    2314  22211  
 
 AC01N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       0       1 1.00 1.00 1.00 1.00  23a SUST     342  16700  
        TR:Amb to T1{1}                 1       2       0       0 1.00 1.00 1.00 1.00 (17) DISP     198  25050  
        Amb to T1{1}                    1       2       0       0 1.00 1.00 1.00 1.00 (17) DISP     198  25050  
        Sus. + E1{1}                    0       7       1       3 1.00 1.00            23a  OCC    1052  22211  
        Sus. + E2{1}                    1       2       0       2 1.00 1.00            23a  OCC     555  22211  
        Sus. + E3{1}                    1       1       0       2 1.00 1.00            23a  OCC     460  22211  
        Sus. + E4{1}                    1       8       1       4 1.00 1.00            23a  OCC    1167  22211  
        Sus. + E5{1}                    0       7       1       3 1.00 1.00            23a  OCC    1036  22211  
        Sus. + E6{1}                    1       2       0       2 1.00 1.00            23a  OCC     556  22211  
        Sus. + E7{1}                    1       1       0       2 1.00 1.00            23a  OCC     480  22211  
        Sus. + E8{1}                    1       9       1       4 1.00 1.00            23a  OCC    1195  22211  
 
 AC01N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       0       1 1.00 1.00 1.00 1.00  23a SUST     342  16700  
        TR:Amb to T1{1}                 1       2       0       0 1.31 1.09 1.00 1.00 (17) DISP     257  25050  
        Amb to T1{1}                    1       2       0       0 1.31 1.09 1.00 1.00 (17) DISP     257  25050  
        Sus. + E1{1}                    0       7       1       3 1.00 1.00            23a  OCC    1052  22211  
        Sus. + E2{1}                    1       2       0       2 1.00 1.00            23a  OCC     555  22211  
        Sus. + E3{1}                    1       1       0       2 1.00 1.00            23a  OCC     460  22211  
        Sus. + E4{1}                    1       8       1       4 1.00 1.00            23a  OCC    1167  22211  
        Sus. + E5{1}                    0       7       1       3 1.00 1.00            23a  OCC    1036  22211  
        Sus. + E6{1}                    1       2       0       2 1.00 1.00            23a  OCC     556  22211  
        Sus. + E7{1}                    1       1       0       2 1.00 1.00            23a  OCC     480  22211  
        Sus. + E8{1}                    1       9       1       4 1.00 1.00            23a  OCC    1195  22211  
 
 AC01F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130       1       1       0 1.00 1.00 1.00 1.00  23a SUST     409  16700  
        TR:Amb to T1{1}                 5       3       0       0 1.31 1.09 1.00 1.00 (17) DISP     333  25050  
        Amb to T1{1}                    5       3       0       0 1.31 1.09 1.00 1.00 (17) DISP     333  25050  
        Sus. + E1{1}                   13      10       3       1 1.00 1.00            23a  OCC    1292  22211  
        Sus. + E2{1}                    4       3       2       0 1.00 1.00            23a  OCC     653  22211  
        Sus. + E3{1}                    6       2       2       0 1.00 1.00            23a  OCC     558  22211  
        Sus. + E4{1}                   10      10       4       1 1.00 1.00            23a  OCC    1348  22211  
        Sus. + E5{1}                   11       9       3       1 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E6{1}                    5       3       2       0 1.00 1.00            23a  OCC     667  22211  
        Sus. + E7{1}                    5       1       2       0 1.00 1.00            23a  OCC     556  22211  
        Sus. + E8{1}                   11      11       3       1 1.00 1.00            23a  OCC    1397  22211  
 

Page 520

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 523 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 189
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AC01F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130       1       1       0 1.00 1.00 1.00 1.00  23a SUST     409  16700  
        TR:Amb to T1{1}                 5       0       3       0 1.00 1.00 1.00 1.00 (17) DISP     258  25050  
        Amb to T1{1}                    5       0       3       0 1.00 1.00 1.00 1.00 (17) DISP     258  25050  
        Sus. + E1{1}                   13       3      10       1 1.00 1.00            23a  OCC    1292  22211  
        Sus. + E2{1}                    4       2       3       0 1.00 1.00            23a  OCC     653  22211  
        Sus. + E3{1}                    6       2       2       0 1.00 1.00            23a  OCC     558  22211  
        Sus. + E4{1}                   10       4      10       1 1.00 1.00            23a  OCC    1348  22211  
        Sus. + E5{1}                   11       3       9       1 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E6{1}                    5       2       3       0 1.00 1.00            23a  OCC     667  22211  
        Sus. + E7{1}                    5       2       1       0 1.00 1.00            23a  OCC     556  22211  
        Sus. + E8{1}                   11       3      11       1 1.00 1.00            23a  OCC    1397  22211  
 
 AC02N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 146       2       1       0 1.00 1.00 1.00 1.00  23a SUST     475  16700  
        TR:Amb to T1{1}                 5       2       1       0 1.00 1.00 1.00 1.00 (17) DISP     218  25050  
        Amb to T1{1}                    5       2       1       0 1.00 1.00 1.00 1.00 (17) DISP     218  25050  
        Sus. + E1{1}                   11      15       8       1 1.00 1.00            23a  OCC    1924  22211  
        Sus. + E2{1}                    6      13       5       0 1.00 1.00            23a  OCC    1671  22211  
        Sus. + E3{1}                    4      14       7       0 1.00 1.00            23a  OCC    1783  22211  
        Sus. + E4{1}                   11      15      10       1 1.00 1.00            23a  OCC    2025  22211  
        Sus. + E5{1}                   13      14       7       1 1.00 1.00            23a  OCC    1900  22211  
        Sus. + E6{1}                    3      14       5       0 1.00 1.00            23a  OCC    1704  22211  
        Sus. + E7{1}                    7      13       7       0 1.00 1.00            23a  OCC    1762  22211  
        Sus. + E8{1}                    9      15      10       1 1.00 1.00            23a  OCC    2058  22211  
 
 AC02N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 146       2       1       0 1.00 1.00 1.00 1.00  23a SUST     475  16700  
        TR:Amb to T1{1}                 5       2       1       0 1.31 1.09 1.00 1.00 (17) DISP     265  25050  
        Amb to T1{1}                    5       2       1       0 1.31 1.09 1.00 1.00 (17) DISP     265  25050  
        Sus. + E1{1}                   11      15       8       1 1.00 1.00            23a  OCC    1924  22211  
        Sus. + E2{1}                    6      13       5       0 1.00 1.00            23a  OCC    1671  22211  
        Sus. + E3{1}                    4      14       7       0 1.00 1.00            23a  OCC    1783  22211  
        Sus. + E4{1}                   11      15      10       1 1.00 1.00            23a  OCC    2025  22211  
        Sus. + E5{1}                   13      14       7       1 1.00 1.00            23a  OCC    1900  22211  
        Sus. + E6{1}                    3      14       5       0 1.00 1.00            23a  OCC    1704  22211  
        Sus. + E7{1}                    7      13       7       0 1.00 1.00            23a  OCC    1762  22211  
        Sus. + E8{1}                    9      15      10       1 1.00 1.00            23a  OCC    2058  22211  
 
 AC02F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       0       1 1.00 1.00 1.00 1.00  23a SUST     307  16700  
        TR:Amb to T1{1}                 0       1       0       1 1.31 1.09 1.00 1.00 (17) DISP     195  25050  
        Amb to T1{1}                    0       1       0       1 1.31 1.09 1.00 1.00 (17) DISP     195  25050  
        Sus. + E1{1}                    4      15       1       8 1.00 1.00            23a  OCC    1913  22211  
        Sus. + E2{1}                    3      13       0       5 1.00 1.00            23a  OCC    1609  22211  
        Sus. + E3{1}                    3      13       0       7 1.00 1.00            23a  OCC    1699  22211  
        Sus. + E4{1}                    4      15       1      10 1.00 1.00            23a  OCC    2011  22211  
        Sus. + E5{1}                    4      15       1       8 1.00 1.00            23a  OCC    1904  22211  
        Sus. + E6{1}                    3      13       0       5 1.00 1.00            23a  OCC    1614  22211  
        Sus. + E7{1}                    3      13       0       8 1.00 1.00            23a  OCC    1702  22211  
        Sus. + E8{1}                    4      15       1      10 1.00 1.00            23a  OCC    2025  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AC02F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       0       1 1.00 1.00 1.00 1.00  23a SUST     307  16700  
        TR:Amb to T1{1}                 0       1       0       1 1.00 1.00 1.00 1.00 (17) DISP     171  25050  
        Amb to T1{1}                    0       1       0       1 1.00 1.00 1.00 1.00 (17) DISP     171  25050  
        Sus. + E1{1}                    4      15       1       8 1.00 1.00            23a  OCC    1913  22211  
        Sus. + E2{1}                    3      13       0       5 1.00 1.00            23a  OCC    1609  22211  
        Sus. + E3{1}                    3      13       0       7 1.00 1.00            23a  OCC    1699  22211  
        Sus. + E4{1}                    4      15       1      10 1.00 1.00            23a  OCC    2011  22211  
        Sus. + E5{1}                    4      15       1       8 1.00 1.00            23a  OCC    1904  22211  
        Sus. + E6{1}                    3      13       0       5 1.00 1.00            23a  OCC    1614  22211  
        Sus. + E7{1}                    3      13       0       8 1.00 1.00            23a  OCC    1702  22211  
        Sus. + E8{1}                    4      15       1      10 1.00 1.00            23a  OCC    2025  22211  
 
 AC03N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       3       0       1 1.00 1.00 1.00 1.00  23a SUST     611  16700  
        TR:Amb to T1{1}                 0       0       0       1 1.00 1.00 1.00 1.00 (17) DISP     129  25050  
        Amb to T1{1}                    0       0       0       1 1.00 1.00 1.00 1.00 (17) DISP     129  25050  
        Sus. + E1{1}                    4      22       0       8 1.00 1.00            23a  OCC    2495  22211  
        Sus. + E2{1}                    3      18       1       5 1.00 1.00            23a  OCC    2075  22211  
        Sus. + E3{1}                    3      17       1       7 1.00 1.00            23a  OCC    2097  22211  
        Sus. + E4{1}                    4      22       0      10 1.00 1.00            23a  OCC    2585  22211  
        Sus. + E5{1}                    4      22       0       8 1.00 1.00            23a  OCC    2535  22211  
        Sus. + E6{1}                    3      17       1       5 1.00 1.00            23a  OCC    2001  22211  
        Sus. + E7{1}                    3      18       1       8 1.00 1.00            23a  OCC    2173  22211  
        Sus. + E8{1}                    4      21       0      10 1.00 1.00            23a  OCC    2538  22211  
 
 AC03N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       3       0       1 1.00 1.00 1.00 1.00  23a SUST     611  16700  
        TR:Amb to T1{1}                 0       0       0       1 1.31 1.09 1.00 1.00 (17) DISP     130  25050  
        Amb to T1{1}                    0       0       0       1 1.31 1.09 1.00 1.00 (17) DISP     130  25050  
        Sus. + E1{1}                    4      22       0       8 1.00 1.00            23a  OCC    2495  22211  
        Sus. + E2{1}                    3      18       1       5 1.00 1.00            23a  OCC    2075  22211  
        Sus. + E3{1}                    3      17       1       7 1.00 1.00            23a  OCC    2097  22211  
        Sus. + E4{1}                    4      22       0      10 1.00 1.00            23a  OCC    2585  22211  
        Sus. + E5{1}                    4      22       0       8 1.00 1.00            23a  OCC    2535  22211  
        Sus. + E6{1}                    3      17       1       5 1.00 1.00            23a  OCC    2001  22211  
        Sus. + E7{1}                    3      18       1       8 1.00 1.00            23a  OCC    2173  22211  
        Sus. + E8{1}                    4      21       0      10 1.00 1.00            23a  OCC    2538  22211  
 
 AC03F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 122       5       1       0 1.00 1.00 1.00 1.00  23a SUST     734  16700  
        TR:Amb to T1{1}                 5       1       1       0 1.31 1.09 1.00 1.00 (17) DISP     177  25050  
        Amb to T1{1}                    5       1       1       0 1.31 1.09 1.00 1.00 (17) DISP     177  25050  
        Sus. + E1{1}                   11      24       8       1 1.00 1.00            23a  OCC    2708  22211  
        Sus. + E2{1}                    6      20       5       1 1.00 1.00            23a  OCC    2234  22211  
        Sus. + E3{1}                    4      19       7       1 1.00 1.00            23a  OCC    2216  22211  
        Sus. + E4{1}                   12      24      10       1 1.00 1.00            23a  OCC    2792  22211  
        Sus. + E5{1}                   13      25       7       1 1.00 1.00            23a  OCC    2776  22211  
        Sus. + E6{1}                    3      19       5       1 1.00 1.00            23a  OCC    2115  22211  
        Sus. + E7{1}                    7      20       7       1 1.00 1.00            23a  OCC    2334  22211  
        Sus. + E8{1}                    9      23      10       1 1.00 1.00            23a  OCC    2708  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AC03F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 122       4       3       0 1.00 1.00 1.00 1.00  23a SUST     734  16700  
        TR:Amb to T1{1}                 5       2       0       0 1.00 1.00 1.00 1.00 (17) DISP     154  25050  
        Amb to T1{1}                    5       2       0       0 1.00 1.00 1.00 1.00 (17) DISP     154  25050  
        Sus. + E1{1}                   11      22      12       1 1.00 1.00            23a  OCC    2708  22211  
        Sus. + E2{1}                    6      12      16       1 1.00 1.00            23a  OCC    2234  22211  
        Sus. + E3{1}                    4       9      17       1 1.00 1.00            23a  OCC    2216  22211  
        Sus. + E4{1}                   12      24      10       1 1.00 1.00            23a  OCC    2792  22211  
        Sus. + E5{1}                   13      23      12       1 1.00 1.00            23a  OCC    2776  22211  
        Sus. + E6{1}                    3      11      16       1 1.00 1.00            23a  OCC    2115  22211  
        Sus. + E7{1}                    7      10      18       1 1.00 1.00            23a  OCC    2334  22211  
        Sus. + E8{1}                    9      23      10       1 1.00 1.00            23a  OCC    2708  22211  
 
 AB03   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 120       4       3       0 1.00 1.00 1.00 1.00  23a SUST     743  16700  
        TR:Amb to T1{1}                 5       1       0       0 1.00 1.00 1.00 1.00 (17) DISP     137  25050  
        Amb to T1{1}                    5       1       0       0 1.00 1.00 1.00 1.00 (17) DISP     137  25050  
        Sus. + E1{1}                   11      17      12       1 1.00 1.00            23a  OCC    2269  22211  
        Sus. + E2{1}                    7      11      12       1 1.00 1.00            23a  OCC    1869  22211  
        Sus. + E3{1}                    3       9      13       1 1.00 1.00            23a  OCC    1821  22211  
        Sus. + E4{1}                   12      18      11       1 1.00 1.00            23a  OCC    2316  22211  
        Sus. + E5{1}                   14      18      12       1 1.00 1.00            23a  OCC    2345  22211  
        Sus. + E6{1}                    3      10      12       1 1.00 1.00            23a  OCC    1744  22211  
        Sus. + E7{1}                    7      10      14       1 1.00 1.00            23a  OCC    1943  22211  
        Sus. + E8{1}                    9      18      10       1 1.00 1.00            23a  OCC    2219  22211  
 
 *** Segment AC end   ***
 
 *** Segment AD begin ***
 
 AD01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  25       1       2       4 1.00 1.00 1.00 1.00  23a SUST      40  16700  
        TR:Amb to T1{1}               174       0     291      22 1.00 1.00 1.00 1.00 (17) DISP    2109  25050  
        Amb to T1{1}                  174       0     291      22 1.00 1.00 1.00 1.00 (17) DISP    2109  25050  
        Sus. + E1{1}                  168       3     106       5 1.00 1.00            23a  OCC     871  22211  
        Sus. + E2{1}                   96       2     176      16 1.00 1.00            23a  OCC    1346  22211  
        Sus. + E3{1}                  110       2     108       8 1.00 1.00            23a  OCC     858  22211  
        Sus. + E4{1}                   40       3     164      11 1.00 1.00            23a  OCC    1230  22211  
        Sus. + E5{1}                  169       3     107      11 1.00 1.00            23a  OCC     878  22211  
        Sus. + E6{1}                   96       2     176       8 1.00 1.00            23a  OCC    1339  22211  
        Sus. + E7{1}                  111       2     109      17 1.00 1.00            23a  OCC     868  22211  
        Sus. + E8{1}                   41       3     164       5 1.00 1.00            23a  OCC    1226  22211  
 

Page 523

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 526 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 192
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD02 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  25      22       3       4 1.00 1.00 1.00 1.00  23a SUST     178  16700  
        TR:Amb to T1{1}               174      12     260      22 1.00 1.00 1.00 1.00 (17) DISP    1897  25050  
        Amb to T1{1}                  174      12     260      22 1.00 1.00 1.00 1.00 (17) DISP    1897  25050  
        Sus. + E1{1}                  167      91      94       5 1.00 1.00            23a  OCC    1079  22211  
        Sus. + E2{1}                   95      60     152      16 1.00 1.00            23a  OCC    1338  22211  
        Sus. + E3{1}                  111      49      96       8 1.00 1.00            23a  OCC     931  22211  
        Sus. + E4{1}                   41      80     140      11 1.00 1.00            23a  OCC    1276  22211  
        Sus. + E5{1}                  168      79      94      11 1.00 1.00            23a  OCC    1036  22211  
        Sus. + E6{1}                   95      48     151       8 1.00 1.00            23a  OCC    1313  22211  
        Sus. + E7{1}                  112      61      97      17 1.00 1.00            23a  OCC     968  22211  
        Sus. + E8{1}                   42      92     140       5 1.00 1.00            23a  OCC    1309  22211  
 
 AD02 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  25      22       3       4 1.00 1.00 1.00 1.00  23a SUST     178  16700  
        TR:Amb to T1{1}               131      12     260      22 1.00 1.00 1.00 1.00 (17) DISP    1878  25050  
        Amb to T1{1}                  131      12     260      22 1.00 1.00 1.00 1.00 (17) DISP    1878  25050  
        Sus. + E1{1}                  124      91      94       5 1.00 1.00            23a  OCC    1059  22211  
        Sus. + E2{1}                   52      60     152      16 1.00 1.00            23a  OCC    1318  22211  
        Sus. + E3{1}                   68      49      96       8 1.00 1.00            23a  OCC     911  22211  
        Sus. + E4{1}                    2      80     140      11 1.00 1.00            23a  OCC    1258  22211  
        Sus. + E5{1}                  125      79      94      11 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E6{1}                   52      48     151       8 1.00 1.00            23a  OCC    1293  22211  
        Sus. + E7{1}                   69      61      97      17 1.00 1.00            23a  OCC     948  22211  
        Sus. + E8{1}                    1      92     140       5 1.00 1.00            23a  OCC    1290  22211  
 
 AD03   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  25      29       5       4 1.00 1.00 1.00 1.00  23a SUST     229  16700  
        TR:Amb to T1{1}               131       8      98      22 1.00 1.00 1.00 1.00 (17) DISP     759  25050  
        Amb to T1{1}                  131       8      98      22 1.00 1.00 1.00 1.00 (17) DISP     759  25050  
        Sus. + E1{1}                  119      41      26       5 1.00 1.00            23a  OCC     461  22211  
        Sus. + E2{1}                   47      42      56      16 1.00 1.00            23a  OCC     643  22211  
        Sus. + E3{1}                   73      33      31       8 1.00 1.00            23a  OCC     456  22211  
        Sus. + E4{1}                    3      31      48      11 1.00 1.00            23a  OCC     548  22211  
        Sus. + E5{1}                  120      31      27      11 1.00 1.00            23a  OCC     451  22211  
        Sus. + E6{1}                   47      33      56       8 1.00 1.00            23a  OCC     621  22211  
        Sus. + E7{1}                   74      42      31      17 1.00 1.00            23a  OCC     493  22211  
        Sus. + E8{1}                    4      41      48       5 1.00 1.00            23a  OCC     553  22211  
 
 AD04N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  25      76       8       4 1.00 1.00 1.00 1.00  23a SUST     564  16700  
        TR:Amb to T1{1}               131       2     154      22 1.00 1.00 1.00 1.00 (17) DISP    1139  25050  
        Amb to T1{1}                  131       2     154      22 1.00 1.00 1.00 1.00 (17) DISP    1139  25050  
        Sus. + E1{1}                  112     194      68       5 1.00 1.00            23a  OCC    1576  22211  
        Sus. + E2{1}                   39     150      83      16 1.00 1.00            23a  OCC    1350  22211  
        Sus. + E3{1}                   81     142      61       8 1.00 1.00            23a  OCC    1217  22211  
        Sus. + E4{1}                   11     187      86      11 1.00 1.00            23a  OCC    1550  22211  
        Sus. + E5{1}                  112     185      69      11 1.00 1.00            23a  OCC    1522  22211  
        Sus. + E6{1}                   39     141      83       8 1.00 1.00            23a  OCC    1302  22211  
        Sus. + E7{1}                   82     151      61      17 1.00 1.00            23a  OCC    1274  22211  
        Sus. + E8{1}                   11     195      86       5 1.00 1.00            23a  OCC    1601  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD04N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  25       8      76       4 1.33 1.11 1.00 1.00  23a SUST     627  16700  
        TR:Amb to T1{1}               131     154       2      22 1.78 1.48 1.00 1.00 (17) DISP    1967  25050  
        Amb to T1{1}                  131     154       2      22 1.78 1.48 1.00 1.00 (17) DISP    1967  25050  
        Sus. + E1{1}                  112      68     194       5 1.33 1.11            23a  OCC    1791  22211  
        Sus. + E2{1}                   39      83     150      16 1.33 1.11            23a  OCC    1586  22211  
        Sus. + E3{1}                   81      61     142       8 1.33 1.11            23a  OCC    1403  22211  
        Sus. + E4{1}                   11      86     187      11 1.33 1.11            23a  OCC    1797  22211  
        Sus. + E5{1}                  112      69     185      11 1.33 1.11            23a  OCC    1735  22211  
        Sus. + E6{1}                   39      83     141       8 1.33 1.11            23a  OCC    1538  22211  
        Sus. + E7{1}                   82      61     151      17 1.33 1.11            23a  OCC    1461  22211  
        Sus. + E8{1}                   11      86     195       5 1.33 1.11            23a  OCC    1849  22211  
 
 AD04F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       1      23      95 1.33 1.11 1.00 1.00  23a SUST     711  16700  
        TR:Amb to T1{1}                63     128      22       1 1.78 1.48 1.00 1.00 (17) DISP    1632  25050  
        Amb to T1{1}                   63     128      22       1 1.78 1.48 1.00 1.00 (17) DISP    1632  25050  
        Sus. + E1{1}                   15      26      31     222 1.33 1.11            23a  OCC    1665  22211  
        Sus. + E2{1}                   27     101      31     173 1.33 1.11            23a  OCC    1841  22211  
        Sus. + E3{1}                   15      29      26     168 1.33 1.11            23a  OCC    1310  22211  
        Sus. + E4{1}                   25      93      42     217 1.33 1.11            23a  OCC    1979  22211  
        Sus. + E5{1}                   16      26      42     215 1.33 1.11            23a  OCC    1630  22211  
        Sus. + E6{1}                   26     101      26     167 1.33 1.11            23a  OCC    1816  22211  
        Sus. + E7{1}                   15      29      31     175 1.33 1.11            23a  OCC    1355  22211  
        Sus. + E8{1}                   25      93      31     223 1.33 1.11            23a  OCC    2005  22211  
 
 AD04F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      23       1      95 1.00 1.00 1.00 1.00  23a SUST     707  16700  
        TR:Amb to T1{1}                63      22     128       1 1.00 1.00 1.00 1.00 (17) DISP     935  25050  
        Amb to T1{1}                   63      22     128       1 1.00 1.00 1.00 1.00 (17) DISP     935  25050  
        Sus. + E1{1}                   15      31      26     222 1.00 1.00            23a  OCC    1646  22211  
        Sus. + E2{1}                   27      31     101     173 1.00 1.00            23a  OCC    1636  22211  
        Sus. + E3{1}                   15      26      29     168 1.00 1.00            23a  OCC    1279  22211  
        Sus. + E4{1}                   25      42      93     217 1.00 1.00            23a  OCC    1827  22211  
        Sus. + E5{1}                   16      42      26     215 1.00 1.00            23a  OCC    1609  22211  
        Sus. + E6{1}                   26      26     101     167 1.00 1.00            23a  OCC    1607  22211  
        Sus. + E7{1}                   15      31      29     175 1.00 1.00            23a  OCC    1325  22211  
        Sus. + E8{1}                   25      31      93     223 1.00 1.00            23a  OCC    1858  22211  
 
 AD26 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      60      17      95 1.00 1.00 1.00 1.00  23a SUST     820  16700  
        TR:Amb to T1{1}                63      23      47       1 1.00 1.00 1.00 1.00 (17) DISP     390  25050  
        Amb to T1{1}                   63      23      47       1 1.00 1.00 1.00 1.00 (17) DISP     390  25050  
        Sus. + E1{1}                   14      82      61     222 1.00 1.00            23a  OCC    1808  22211  
        Sus. + E2{1}                   25      60     140     173 1.00 1.00            23a  OCC    1886  22211  
        Sus. + E3{1}                   13      75      41     168 1.00 1.00            23a  OCC    1394  22211  
        Sus. + E4{1}                   24      97     117     217 1.00 1.00            23a  OCC    2001  22211  
        Sus. + E5{1}                   14      97      61     215 1.00 1.00            23a  OCC    1791  22211  
        Sus. + E6{1}                   25      75     140     167 1.00 1.00            23a  OCC    1869  22211  
        Sus. + E7{1}                   14      60      42     175 1.00 1.00            23a  OCC    1429  22211  
        Sus. + E8{1}                   24      82     117     223 1.00 1.00            23a  OCC    2017  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD26 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      60      17      95 1.00 1.00 1.00 1.00  23a SUST     820  16700  
        TR:Amb to T1{1}               258      23      47       1 1.00 1.00 1.00 1.00 (17) DISP     477  25050  
        Amb to T1{1}                  258      23      47       1 1.00 1.00 1.00 1.00 (17) DISP     477  25050  
        Sus. + E1{1}                  209      82      60     222 1.00 1.00            23a  OCC    1845  22211  
        Sus. + E2{1}                  169      60     140     174 1.00 1.00            23a  OCC    1944  22211  
        Sus. + E3{1}                  208      75      41     168 1.00 1.00            23a  OCC    1434  22211  
        Sus. + E4{1}                  171      98     117     216 1.00 1.00            23a  OCC    2048  22211  
        Sus. + E5{1}                  209      98      61     215 1.00 1.00            23a  OCC    1835  22211  
        Sus. + E6{1}                  170      75     140     167 1.00 1.00            23a  OCC    1928  22211  
        Sus. + E7{1}                  208      60      42     175 1.00 1.00            23a  OCC    1462  22211  
        Sus. + E8{1}                  171      82     117     223 1.00 1.00            23a  OCC    2062  22211  
 
 AD05 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     142      47      95 1.11 1.23 1.00 1.00  23a SUST    1395  16700  
        TR:Amb to T1{1}               258      50      54       1 1.48 1.64 1.64 1.00 (17) DISP     989  25050  
        Amb to T1{1}                  258      50      54       1 1.48 1.64 1.64 1.00 (17) DISP     989  25050  
        Sus. + E1{1}                  207     211      57     222 1.11 1.23            23a  OCC    2526  22211  
        Sus. + E2{1}                  172     185      52     174 1.11 1.23            23a  OCC    2106  22211  
        Sus. + E3{1}                  206     223      82     168 1.11 1.23            23a  OCC    2369  22211  
        Sus. + E4{1}                  173     174      89     216 1.11 1.23            23a  OCC    2423  22211  
        Sus. + E5{1}                  207     175      58     215 1.11 1.23            23a  OCC    2347  22211  
        Sus. + E6{1}                  172     221      52     167 1.11 1.23            23a  OCC    2279  22211  
        Sus. + E7{1}                  206     187      81     175 1.11 1.23            23a  OCC    2206  22211  
        Sus. + E8{1}                  173     210      88     223 1.11 1.23            23a  OCC    2577  22211  
 
 AD05 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  12      29      60     156 1.11 1.23 1.00 1.00  23a SUST    1269  16700  
        TR:Amb to T1{1}               254      44      34      35 1.48 1.64 1.64 1.00 (17) DISP     824  25050  
        Amb to T1{1}                  254      44      34      35 1.48 1.64 1.64 1.00 (17) DISP     824  25050  
        Sus. + E1{1}                  174     112     112     282 1.11 1.23            23a  OCC    2546  22211  
        Sus. + E2{1}                  202     154      66     244 1.11 1.23            23a  OCC    2541  22211  
        Sus. + E3{1}                  176     116      81     220 1.11 1.23            23a  OCC    2200  22211  
        Sus. + E4{1}                  206     150     129     258 1.11 1.23            23a  OCC    2717  22211  
        Sus. + E5{1}                  174     152     107     257 1.11 1.23            23a  OCC    2639  22211  
        Sus. + E6{1}                  202     114      61     220 1.11 1.23            23a  OCC    2171  22211  
        Sus. + E7{1}                  176     156      86     245 1.11 1.23            23a  OCC    2570  22211  
        Sus. + E8{1}                  206     110     134     282 1.11 1.23            23a  OCC    2639  22211  
 
 AD06 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  12      15      60     156 1.11 1.23 1.00 1.00  23a SUST    1255  16700  
        TR:Amb to T1{1}               254      25     125      35 1.48 1.64 1.64 1.00 (17) DISP    1648  25050  
        Amb to T1{1}                  254      25     125      35 1.48 1.64 1.64 1.00 (17) DISP    1648  25050  
        Sus. + E1{1}                  169     162      95     282 1.11 1.23            23a  OCC    2841  22211  
        Sus. + E2{1}                  206     340      60     244 1.11 1.23            23a  OCC    4031  22211  
        Sus. + E3{1}                  171      62     106     220 1.11 1.23            23a  OCC    2044  22211  
        Sus. + E4{1}                  210     237     141     258 1.11 1.23            23a  OCC    3405  22211  
        Sus. + E5{1}                  169     159     136     257 1.11 1.23            23a  OCC    2853  22211  
        Sus. + E6{1}                  206     338     101     220 1.11 1.23            23a  OCC    4002  22211  
        Sus. + E7{1}                  171      60      65     245 1.11 1.23            23a  OCC    2037  22211  
        Sus. + E8{1}                  210     235     100     282 1.11 1.23            23a  OCC    3360  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD06 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   4      23      63     175 1.11 1.23 1.00 1.00  23a SUST    1397  16700  
        TR:Amb to T1{1}               336     342     121     192 1.48 1.64 1.64 1.00 (17) DISP    4241  25050  
        Amb to T1{1}                  336     342     121     192 1.48 1.64 1.64 1.00 (17) DISP    4241  25050  
        Sus. + E1{1}                  204     331      99     182 1.11 1.23            23a  OCC    3979  22211  
        Sus. + E2{1}                  182     277      67     195 1.11 1.23            23a  OCC    3522  22211  
        Sus. + E3{1}                  207     232     107     216 1.11 1.23            23a  OCC    3235  22211  
        Sus. + E4{1}                  191     188     146     203 1.11 1.23            23a  OCC    3016  22211  
        Sus. + E5{1}                  205     330     141     196 1.11 1.23            23a  OCC    4053  22211  
        Sus. + E6{1}                  183     277     101     209 1.11 1.23            23a  OCC    3556  22211  
        Sus. + E7{1}                  208     231      65     201 1.11 1.23            23a  OCC    3169  22211  
        Sus. + E8{1}                  192     187     104     188 1.11 1.23            23a  OCC    2855  22211  
 
 AD07 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   4      36       3     175 1.11 1.23 1.00 1.00  23a SUST    1297  16700  
        TR:Amb to T1{1}               336     187     184     192 1.48 1.64 1.64 1.00 (17) DISP    3363  25050  
        Amb to T1{1}                  336     187     184     192 1.48 1.64 1.64 1.00 (17) DISP    3363  25050  
        Sus. + E1{1}                  202      37     191     182 1.11 1.23            23a  OCC    3057  22211  
        Sus. + E2{1}                  184      65     144     195 1.11 1.23            23a  OCC    2658  22211  
        Sus. + E3{1}                  205     107     146     216 1.11 1.23            23a  OCC    2816  22211  
        Sus. + E4{1}                  193      76     108     203 1.11 1.23            23a  OCC    2390  22211  
        Sus. + E5{1}                  203      69     187     196 1.11 1.23            23a  OCC    3051  22211  
        Sus. + E6{1}                  185     100     140     209 1.11 1.23            23a  OCC    2723  22211  
        Sus. + E7{1}                  206      72     142     201 1.11 1.23            23a  OCC    2674  22211  
        Sus. + E8{1}                  193      41     104     188 1.11 1.23            23a  OCC    2284  22211  
 
 AD07 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      56      12       4 1.11 1.23 1.00 1.00  23a SUST     463  16700  
        TR:Amb to T1{1}               337     204     181      17 1.48 1.64 1.64 1.00 (17) DISP    3193  25050  
        Amb to T1{1}                  337     204     181      17 1.48 1.64 1.64 1.00 (17) DISP    3193  25050  
        Sus. + E1{1}                  179     145     204      11 1.11 1.23            23a  OCC    2398  22211  
        Sus. + E2{1}                  206      87     161       5 1.11 1.23            23a  OCC    1911  22211  
        Sus. + E3{1}                  182      70     152       7 1.11 1.23            23a  OCC    1802  22211  
        Sus. + E4{1}                  214     162     118      16 1.11 1.23            23a  OCC    1837  22211  
        Sus. + E5{1}                  179     188     204      12 1.11 1.23            23a  OCC    2555  22211  
        Sus. + E6{1}                  205      69     161       4 1.11 1.23            23a  OCC    1891  22211  
        Sus. + E7{1}                  182     113     152       6 1.11 1.23            23a  OCC    1874  22211  
        Sus. + E8{1}                  214     119     117      15 1.11 1.23            23a  OCC    1631  22211  
 
 AD27 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     130       9       4 1.00 1.00 1.00 1.00  23a SUST     945  16700  
        TR:Amb to T1{1}               337      81      95      17 1.00 1.00 1.00 1.00 (17) DISP    1023  25050  
        Amb to T1{1}                  337      81      95      17 1.00 1.00 1.00 1.00 (17) DISP    1023  25050  
        Sus. + E1{1}                  174     144     112      11 1.00 1.00            23a  OCC    1778  22211  
        Sus. + E2{1}                  211     166     142       5 1.00 1.00            23a  OCC    2040  22211  
        Sus. + E3{1}                  177     145     106       7 1.00 1.00            23a  OCC    1735  22211  
        Sus. + E4{1}                  219     195     133      16 1.00 1.00            23a  OCC    2059  22211  
        Sus. + E5{1}                  174     187     112      12 1.00 1.00            23a  OCC    1879  22211  
        Sus. + E6{1}                  210     138     142       4 1.00 1.00            23a  OCC    2008  22211  
        Sus. + E7{1}                  177     158     106       6 1.00 1.00            23a  OCC    1756  22211  
        Sus. + E8{1}                  219     152     133      15 1.00 1.00            23a  OCC    1959  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD27 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     130       9       4 1.00 1.00 1.00 1.00  23a SUST     945  16700  
        TR:Amb to T1{1}               515      81      95      17 1.00 1.00 1.00 1.00 (17) DISP    1103  25050  
        Amb to T1{1}                  515      81      95      17 1.00 1.00 1.00 1.00 (17) DISP    1103  25050  
        Sus. + E1{1}                  353     144     112      11 1.00 1.00            23a  OCC    1861  22211  
        Sus. + E2{1}                  389     166     142       5 1.00 1.00            23a  OCC    2124  22211  
        Sus. + E3{1}                  355     145     106       7 1.00 1.00            23a  OCC    1819  22211  
        Sus. + E4{1}                  398     195     133      16 1.00 1.00            23a  OCC    2142  22211  
        Sus. + E5{1}                  352     187     112      12 1.00 1.00            23a  OCC    1962  22211  
        Sus. + E6{1}                  389     138     142       4 1.00 1.00            23a  OCC    2091  22211  
        Sus. + E7{1}                  355     158     106       6 1.00 1.00            23a  OCC    1840  22211  
        Sus. + E8{1}                  397     152     133      15 1.00 1.00            23a  OCC    2043  22211  
 
 AD28 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     148       2       4 1.00 1.00 1.00 1.00  23a SUST    1075  16700  
        TR:Amb to T1{1}               515      33      14      17 1.00 1.00 1.00 1.00 (17) DISP     496  25050  
        Amb to T1{1}                  515      33      14      17 1.00 1.00 1.00 1.00 (17) DISP     496  25050  
        Sus. + E1{1}                  329     171      55      11 1.00 1.00            23a  OCC    1651  22211  
        Sus. + E2{1}                  413     161      83       5 1.00 1.00            23a  OCC    1865  22211  
        Sus. + E3{1}                  332     168      22       7 1.00 1.00            23a  OCC    1433  22211  
        Sus. + E4{1}                  422     163      14      16 1.00 1.00            23a  OCC    1424  22211  
        Sus. + E5{1}                  328     163      56      12 1.00 1.00            23a  OCC    1639  22211  
        Sus. + E6{1}                  413     198      83       4 1.00 1.00            23a  OCC    1959  22211  
        Sus. + E7{1}                  331     166      20       6 1.00 1.00            23a  OCC    1414  22211  
        Sus. + E8{1}                  421     200      12      15 1.00 1.00            23a  OCC    1657  22211  
 
 AD28 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     148       2       4 1.00 1.00 1.00 1.00  23a SUST    1075  16700  
        TR:Amb to T1{1}               315      33      14      17 1.00 1.00 1.00 1.00 (17) DISP     409  25050  
        Amb to T1{1}                  315      33      14      17 1.00 1.00 1.00 1.00 (17) DISP     409  25050  
        Sus. + E1{1}                  128     171      55      11 1.00 1.00            23a  OCC    1557  22211  
        Sus. + E2{1}                  212     161      83       5 1.00 1.00            23a  OCC    1771  22211  
        Sus. + E3{1}                  131     168      22       7 1.00 1.00            23a  OCC    1339  22211  
        Sus. + E4{1}                  221     163      14      16 1.00 1.00            23a  OCC    1334  22211  
        Sus. + E5{1}                  128     163      56      12 1.00 1.00            23a  OCC    1546  22211  
        Sus. + E6{1}                  212     198      83       4 1.00 1.00            23a  OCC    1865  22211  
        Sus. + E7{1}                  130     166      20       6 1.00 1.00            23a  OCC    1320  22211  
        Sus. + E8{1}                  220     200      12      15 1.00 1.00            23a  OCC    1564  22211  
 
 AD08 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      61       7       4 1.11 1.23 1.00 1.00  23a SUST     493  16700  
        TR:Amb to T1{1}               315      36      52      17 1.48 1.64 1.64 1.00 (17) DISP     933  25050  
        Amb to T1{1}                  315      36      52      17 1.48 1.64 1.64 1.00 (17) DISP     933  25050  
        Sus. + E1{1}                  126     123      17      11 1.11 1.23            23a  OCC    1060  22211  
        Sus. + E2{1}                  214      73      85       5 1.11 1.23            23a  OCC    1300  22211  
        Sus. + E3{1}                  129     104      27       7 1.11 1.23            23a  OCC     939  22211  
        Sus. + E4{1}                  223      65      42      16 1.11 1.23            23a  OCC     928  22211  
        Sus. + E5{1}                  126     150      19      12 1.11 1.23            23a  OCC    1280  22211  
        Sus. + E6{1}                  214     100      88       4 1.11 1.23            23a  OCC    1378  22211  
        Sus. + E7{1}                  128     130      24       6 1.11 1.23            23a  OCC    1131  22211  
        Sus. + E8{1}                  222      84      45      15 1.11 1.23            23a  OCC     992  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD08 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      26       3      18 1.11 1.23 1.00 1.00  23a SUST     248  16700  
        TR:Amb to T1{1}               312       1      31      56 1.48 1.64 1.64 1.00 (17) DISP     705  25050  
        Amb to T1{1}                  312       1      31      56 1.48 1.64 1.64 1.00 (17) DISP     705  25050  
        Sus. + E1{1}                  146      47      41      62 1.11 1.23            23a  OCC     795  22211  
        Sus. + E2{1}                  193      98      14      27 1.11 1.23            23a  OCC     931  22211  
        Sus. + E3{1}                  149      30      12      19 1.11 1.23            23a  OCC     404  22211  
        Sus. + E4{1}                  202      84      41      56 1.11 1.23            23a  OCC     969  22211  
        Sus. + E5{1}                  145      66      42      62 1.11 1.23            23a  OCC     875  22211  
        Sus. + E6{1}                  193     117      15      27 1.11 1.23            23a  OCC    1078  22211  
        Sus. + E7{1}                  148      49      13      20 1.11 1.23            23a  OCC     523  22211  
        Sus. + E8{1}                  202     103      39      55 1.11 1.23            23a  OCC    1082  22211  
 
 AD09N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      25       0      18 1.00 1.00 1.00 1.00  23a SUST     227  16700  
        TR:Amb to T1{1}               312     110      65      56 1.00 1.00 1.00 1.00 (17) DISP    1103  25050  
        Amb to T1{1}                  312     110      65      56 1.00 1.00 1.00 1.00 (17) DISP    1103  25050  
        Sus. + E1{1}                  144      91       8      62 1.00 1.00            23a  OCC     853  22211  
        Sus. + E2{1}                  194     140       8      27 1.00 1.00            23a  OCC    1152  22211  
        Sus. + E3{1}                  147      79       5      19 1.00 1.00            23a  OCC     684  22211  
        Sus. + E4{1}                  204     130      19      56 1.00 1.00            23a  OCC    1132  22211  
        Sus. + E5{1}                  144     105       6      62 1.00 1.00            23a  OCC     946  22211  
        Sus. + E6{1}                  194     154       6      27 1.00 1.00            23a  OCC    1254  22211  
        Sus. + E7{1}                  147      93       6      20 1.00 1.00            23a  OCC     788  22211  
        Sus. + E8{1}                  203     144      21      55 1.00 1.00            23a  OCC    1230  22211  
 
 AD09N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      25       0      18 1.33 1.11 1.00 1.00  23a SUST     279  16700  
        TR:Amb to T1{1}               312     110      65      56 1.78 1.48 1.00 1.00 (17) DISP    1705  25050  
        Amb to T1{1}                  312     110      65      56 1.78 1.48 1.00 1.00 (17) DISP    1705  25050  
        Sus. + E1{1}                  144      91       8      62 1.33 1.11            23a  OCC    1045  22211  
        Sus. + E2{1}                  194     140       8      27 1.33 1.11            23a  OCC    1480  22211  
        Sus. + E3{1}                  147      79       5      19 1.33 1.11            23a  OCC     865  22211  
        Sus. + E4{1}                  204     130      19      56 1.33 1.11            23a  OCC    1425  22211  
        Sus. + E5{1}                  144     105       6      62 1.33 1.11            23a  OCC    1175  22211  
        Sus. + E6{1}                  194     154       6      27 1.33 1.11            23a  OCC    1616  22211  
        Sus. + E7{1}                  147      93       6      20 1.33 1.11            23a  OCC    1004  22211  
        Sus. + E8{1}                  203     144      21      55 1.33 1.11            23a  OCC    1559  22211  
 
 AD09F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  12      22      18       0 1.33 1.11 1.00 1.00  23a SUST     266  16700  
        TR:Amb to T1{1}               133      43      40      82 1.78 1.48 1.00 1.00 (17) DISP     927  25050  
        Amb to T1{1}                  133      43      40      82 1.78 1.48 1.00 1.00 (17) DISP     927  25050  
        Sus. + E1{1}                   51      53      49       6 1.33 1.11            23a  OCC     674  22211  
        Sus. + E2{1}                   54      84      31      11 1.33 1.11            23a  OCC     898  22211  
        Sus. + E3{1}                   62      44      24      11 1.33 1.11            23a  OCC     521  22211  
        Sus. + E4{1}                   68      75      44       7 1.33 1.11            23a  OCC     850  22211  
        Sus. + E5{1}                   42      65      49       7 1.33 1.11            23a  OCC     766  22211  
        Sus. + E6{1}                   46      96      30      10 1.33 1.11            23a  OCC    1004  22211  
        Sus. + E7{1}                   54      56      23      12 1.33 1.11            23a  OCC     625  22211  
        Sus. + E8{1}                   59      87      42       8 1.33 1.11            23a  OCC     950  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD09F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  12      22      18       0 1.00 1.00 1.00 1.00  23a SUST     214  16700  
        TR:Amb to T1{1}               133      43      40      82 1.00 1.00 1.00 1.00 (17) DISP     736  25050  
        Amb to T1{1}                  133      43      40      82 1.00 1.00 1.00 1.00 (17) DISP     736  25050  
        Sus. + E1{1}                   51      53      49       6 1.00 1.00            23a  OCC     553  22211  
        Sus. + E2{1}                   54      84      31      11 1.00 1.00            23a  OCC     700  22211  
        Sus. + E3{1}                   62      44      24      11 1.00 1.00            23a  OCC     420  22211  
        Sus. + E4{1}                   68      75      44       7 1.00 1.00            23a  OCC     674  22211  
        Sus. + E5{1}                   42      65      49       7 1.00 1.00            23a  OCC     616  22211  
        Sus. + E6{1}                   46      96      30      10 1.00 1.00            23a  OCC     777  22211  
        Sus. + E7{1}                   54      56      23      12 1.00 1.00            23a  OCC     496  22211  
        Sus. + E8{1}                   59      87      42       8 1.00 1.00            23a  OCC     745  22211  
 
 AD10N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  17      22      18       0 1.00 1.00 1.00 1.00  23a SUST     214  16700  
        TR:Amb to T1{1}               133     118      18      82 1.00 1.00 1.00 1.00 (17) DISP    1058  25050  
        Amb to T1{1}                  133     118      18      82 1.00 1.00 1.00 1.00 (17) DISP    1058  25050  
        Sus. + E1{1}                   51      66      32       6 1.00 1.00            23a  OCC     572  22211  
        Sus. + E2{1}                   54      62      36      11 1.00 1.00            23a  OCC     564  22211  
        Sus. + E3{1}                   63      76      33      11 1.00 1.00            23a  OCC     654  22211  
        Sus. + E4{1}                   68      75      27       7 1.00 1.00            23a  OCC     640  22211  
        Sus. + E5{1}                   42      54      32       7 1.00 1.00            23a  OCC     488  22211  
        Sus. + E6{1}                   45      50      36      10 1.00 1.00            23a  OCC     486  22211  
        Sus. + E7{1}                   53      64      32      12 1.00 1.00            23a  OCC     568  22211  
        Sus. + E8{1}                   59      63      26       8 1.00 1.00            23a  OCC     550  22211  
 
 AD10N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  17      22      18       0 1.33 1.11 1.00 1.00  23a SUST     265  16700  
        TR:Amb to T1{1}               133     118      18      82 1.78 1.48 1.00 1.00 (17) DISP    1636  25050  
        Amb to T1{1}                  133     118      18      82 1.78 1.48 1.00 1.00 (17) DISP    1636  25050  
        Sus. + E1{1}                   51      66      32       6 1.33 1.11            23a  OCC     726  22211  
        Sus. + E2{1}                   54      62      36      11 1.33 1.11            23a  OCC     707  22211  
        Sus. + E3{1}                   63      76      33      11 1.33 1.11            23a  OCC     831  22211  
        Sus. + E4{1}                   68      75      27       7 1.33 1.11            23a  OCC     819  22211  
        Sus. + E5{1}                   42      54      32       7 1.33 1.11            23a  OCC     613  22211  
        Sus. + E6{1}                   45      50      36      10 1.33 1.11            23a  OCC     601  22211  
        Sus. + E7{1}                   53      64      32      12 1.33 1.11            23a  OCC     717  22211  
        Sus. + E8{1}                   59      63      26       8 1.33 1.11            23a  OCC     699  22211  
 
 AD10F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      14       0      18 1.33 1.11 1.00 1.00  23a SUST     185  16700  
        TR:Amb to T1{1}               312     186      98       1 1.78 1.48 1.00 1.00 (17) DISP    2646  25050  
        Amb to T1{1}                  312     186      98       1 1.78 1.48 1.00 1.00 (17) DISP    2646  25050  
        Sus. + E1{1}                  141      91      17      20 1.33 1.11            23a  OCC    1009  22211  
        Sus. + E2{1}                  198     107      15      40 1.33 1.11            23a  OCC    1196  22211  
        Sus. + E3{1}                  144      98      18      40 1.33 1.11            23a  OCC    1092  22211  
        Sus. + E4{1}                  207     119       5      20 1.33 1.11            23a  OCC    1294  22211  
        Sus. + E5{1}                  141      83      18      21 1.33 1.11            23a  OCC     933  22211  
        Sus. + E6{1}                  197      99      14      41 1.33 1.11            23a  OCC    1121  22211  
        Sus. + E7{1}                  144      90      19      38 1.33 1.11            23a  OCC    1018  22211  
        Sus. + E8{1}                  207     111       4      21 1.33 1.11            23a  OCC    1215  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD10F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      14       0      18 1.00 1.00 1.00 1.00  23a SUST     163  16700  
        TR:Amb to T1{1}               312     186      98       1 1.00 1.00 1.00 1.00 (17) DISP    1600  25050  
        Amb to T1{1}                  312     186      98       1 1.00 1.00 1.00 1.00 (17) DISP    1600  25050  
        Sus. + E1{1}                  141      91      17      20 1.00 1.00            23a  OCC     801  22211  
        Sus. + E2{1}                  198     107      15      40 1.00 1.00            23a  OCC     954  22211  
        Sus. + E3{1}                  144      98      18      40 1.00 1.00            23a  OCC     872  22211  
        Sus. + E4{1}                  207     119       5      20 1.00 1.00            23a  OCC    1019  22211  
        Sus. + E5{1}                  141      83      18      21 1.00 1.00            23a  OCC     745  22211  
        Sus. + E6{1}                  197      99      14      41 1.00 1.00            23a  OCC     898  22211  
        Sus. + E7{1}                  144      90      19      38 1.00 1.00            23a  OCC     817  22211  
        Sus. + E8{1}                  207     111       4      21 1.00 1.00            23a  OCC     960  22211  
 
 AD11 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      39       1      18 1.00 1.00 1.00 1.00  23a SUST     311  16700  
        TR:Amb to T1{1}               312      30     168       1 1.00 1.00 1.00 1.00 (17) DISP    1331  25050  
        Amb to T1{1}                  312      30     168       1 1.00 1.00 1.00 1.00 (17) DISP    1331  25050  
        Sus. + E1{1}                  138      48      65      20 1.00 1.00            23a  OCC     846  22211  
        Sus. + E2{1}                  201      41      38      40 1.00 1.00            23a  OCC     713  22211  
        Sus. + E3{1}                  141      60      53      40 1.00 1.00            23a  OCC     813  22211  
        Sus. + E4{1}                  210      48      51      20 1.00 1.00            23a  OCC     784  22211  
        Sus. + E5{1}                  137      43      66      21 1.00 1.00            23a  OCC     848  22211  
        Sus. + E6{1}                  201      54      39      41 1.00 1.00            23a  OCC     735  22211  
        Sus. + E7{1}                  140      46      54      38 1.00 1.00            23a  OCC     792  22211  
        Sus. + E8{1}                  210      44      50      21 1.00 1.00            23a  OCC     770  22211  
 
 AD11 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      39       1      18 1.00 1.00 1.00 1.00  23a SUST     311  16700  
        TR:Amb to T1{1}               158      30     168       1 1.00 1.00 1.00 1.00 (17) DISP    1262  25050  
        Amb to T1{1}                  158      30     168       1 1.00 1.00 1.00 1.00 (17) DISP    1262  25050  
        Sus. + E1{1}                   17      48      65      20 1.00 1.00            23a  OCC     790  22211  
        Sus. + E2{1}                   46      41      38      40 1.00 1.00            23a  OCC     648  22211  
        Sus. + E3{1}                   14      60      53      40 1.00 1.00            23a  OCC     757  22211  
        Sus. + E4{1}                   56      48      51      20 1.00 1.00            23a  OCC     712  22211  
        Sus. + E5{1}                   17      43      66      21 1.00 1.00            23a  OCC     791  22211  
        Sus. + E6{1}                   46      54      39      41 1.00 1.00            23a  OCC     669  22211  
        Sus. + E7{1}                   14      46      54      38 1.00 1.00            23a  OCC     736  22211  
        Sus. + E8{1}                   55      44      50      21 1.00 1.00            23a  OCC     698  22211  
 
 AD12N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      16       1      18 1.00 1.00 1.00 1.00  23a SUST     173  16700  
        TR:Amb to T1{1}               158      28     256       1 1.00 1.00 1.00 1.00 (17) DISP    1864  25050  
        Amb to T1{1}                  158      28     256       1 1.00 1.00 1.00 1.00 (17) DISP    1864  25050  
        Sus. + E1{1}                   19      22      48      20 1.00 1.00            23a  OCC     528  22211  
        Sus. + E2{1}                   48      17      82      40 1.00 1.00            23a  OCC     802  22211  
        Sus. + E3{1}                   16      27      34      40 1.00 1.00            23a  OCC     478  22211  
        Sus. + E4{1}                   58      22     122      20 1.00 1.00            23a  OCC    1075  22211  
        Sus. + E5{1}                   19      16      49      21 1.00 1.00            23a  OCC     527  22211  
        Sus. + E6{1}                   48      22      82      41 1.00 1.00            23a  OCC     804  22211  
        Sus. + E7{1}                   16      21      35      38 1.00 1.00            23a  OCC     467  22211  
        Sus. + E8{1}                   57      16     120      21 1.00 1.00            23a  OCC    1064  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD12N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       1      16      18 1.33 1.11 1.00 1.00  23a SUST     182  16700  
        TR:Amb to T1{1}               158     256      28       1 1.78 1.48 1.00 1.00 (17) DISP    3251  25050  
        Amb to T1{1}                  158     256      28       1 1.78 1.48 1.00 1.00 (17) DISP    3251  25050  
        Sus. + E1{1}                   19      48      22      20 1.33 1.11            23a  OCC     650  22211  
        Sus. + E2{1}                   48      82      17      40 1.33 1.11            23a  OCC    1000  22211  
        Sus. + E3{1}                   16      34      27      40 1.33 1.11            23a  OCC     556  22211  
        Sus. + E4{1}                   58     122      22      20 1.33 1.11            23a  OCC    1374  22211  
        Sus. + E5{1}                   19      49      16      21 1.33 1.11            23a  OCC     651  22211  
        Sus. + E6{1}                   48      82      22      41 1.33 1.11            23a  OCC    1002  22211  
        Sus. + E7{1}                   16      35      21      38 1.33 1.11            23a  OCC     548  22211  
        Sus. + E8{1}                   57     120      16      21 1.33 1.11            23a  OCC    1360  22211  
 
 AD12F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       1      23      10 1.33 1.11 1.00 1.00  23a SUST     197  16700  
        TR:Amb to T1{1}                87     229       0      27 1.78 1.48 1.00 1.00 (17) DISP    2883  25050  
        Amb to T1{1}                   87     229       0      27 1.78 1.48 1.00 1.00 (17) DISP    2883  25050  
        Sus. + E1{1}                   19      34      26      16 1.33 1.11            23a  OCC     530  22211  
        Sus. + E2{1}                   45      80      44      12 1.33 1.11            23a  OCC     998  22211  
        Sus. + E3{1}                   17      21      42      18 1.33 1.11            23a  OCC     460  22211  
        Sus. + E4{1}                   67     125      25      16 1.33 1.11            23a  OCC    1427  22211  
        Sus. + E5{1}                   19      34      25      11 1.33 1.11            23a  OCC     528  22211  
        Sus. + E6{1}                   45      80      43      13 1.33 1.11            23a  OCC     997  22211  
        Sus. + E7{1}                   18      21      42      14 1.33 1.11            23a  OCC     459  22211  
        Sus. + E8{1}                   67     124      25      11 1.33 1.11            23a  OCC    1415  22211  
 
 AD12F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      23       1      10 1.00 1.00 1.00 1.00  23a SUST     181  16700  
        TR:Amb to T1{1}                87       0     229      27 1.00 1.00 1.00 1.00 (17) DISP    1647  25050  
        Amb to T1{1}                   87       0     229      27 1.00 1.00 1.00 1.00 (17) DISP    1647  25050  
        Sus. + E1{1}                   19      26      34      16 1.00 1.00            23a  OCC     434  22211  
        Sus. + E2{1}                   45      44      80      12 1.00 1.00            23a  OCC     793  22211  
        Sus. + E3{1}                   17      42      21      18 1.00 1.00            23a  OCC     398  22211  
        Sus. + E4{1}                   67      25     125      16 1.00 1.00            23a  OCC    1112  22211  
        Sus. + E5{1}                   19      25      34      11 1.00 1.00            23a  OCC     431  22211  
        Sus. + E6{1}                   45      43      80      13 1.00 1.00            23a  OCC     791  22211  
        Sus. + E7{1}                   18      42      21      14 1.00 1.00            23a  OCC     395  22211  
        Sus. + E8{1}                   67      25     124      11 1.00 1.00            23a  OCC    1103  22211  
 
 AD13N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       1       1      10 1.00 1.00 1.00 1.00  23a SUST      75  16700  
        TR:Amb to T1{1}                87       7     280      27 1.00 1.00 1.00 1.00 (17) DISP    2001  25050  
        Amb to T1{1}                   87       7     280      27 1.00 1.00 1.00 1.00 (17) DISP    2001  25050  
        Sus. + E1{1}                   25       2      42      16 1.00 1.00            23a  OCC     388  22211  
        Sus. + E2{1}                   51       3      92      12 1.00 1.00            23a  OCC     760  22211  
        Sus. + E3{1}                   11       1      45      18 1.00 1.00            23a  OCC     406  22211  
        Sus. + E4{1}                   61       2      77      16 1.00 1.00            23a  OCC     656  22211  
        Sus. + E5{1}                   26       2      43      11 1.00 1.00            23a  OCC     390  22211  
        Sus. + E6{1}                   51       2      91      13 1.00 1.00            23a  OCC     753  22211  
        Sus. + E7{1}                   11       1      46      14 1.00 1.00            23a  OCC     406  22211  
        Sus. + E8{1}                   61       2      77      11 1.00 1.00            23a  OCC     654  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD13N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       1       1      10 1.33 1.11 1.00 1.00  23a SUST      76  16700  
        TR:Amb to T1{1}                87     280       7      27 1.78 1.48 1.00 1.00 (17) DISP    3513  25050  
        Amb to T1{1}                   87     280       7      27 1.78 1.48 1.00 1.00 (17) DISP    3513  25050  
        Sus. + E1{1}                   25      42       2      16 1.33 1.11            23a  OCC     486  22211  
        Sus. + E2{1}                   51      92       3      12 1.33 1.11            23a  OCC     981  22211  
        Sus. + E3{1}                   11      45       1      18 1.33 1.11            23a  OCC     512  22211  
        Sus. + E4{1}                   61      77       2      16 1.33 1.11            23a  OCC     840  22211  
        Sus. + E5{1}                   26      43       2      11 1.33 1.11            23a  OCC     491  22211  
        Sus. + E6{1}                   51      91       2      13 1.33 1.11            23a  OCC     971  22211  
        Sus. + E7{1}                   11      46       1      14 1.33 1.11            23a  OCC     514  22211  
        Sus. + E8{1}                   61      77       2      11 1.33 1.11            23a  OCC     837  22211  
 
 AD13F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       1      21       9 1.33 1.11 1.00 1.00  23a SUST     182  16700  
        TR:Amb to T1{1}               158     307      26       8 1.78 1.48 1.00 1.00 (17) DISP    3878  25050  
        Amb to T1{1}                  158     307      26       8 1.78 1.48 1.00 1.00 (17) DISP    3878  25050  
        Sus. + E1{1}                   27      62      28       9 1.33 1.11            23a  OCC     784  22211  
        Sus. + E2{1}                   57      94      26      10 1.33 1.11            23a  OCC    1106  22211  
        Sus. + E3{1}                   24      58      28      10 1.33 1.11            23a  OCC     745  22211  
        Sus. + E4{1}                   66      79      28       9 1.33 1.11            23a  OCC     969  22211  
        Sus. + E5{1}                   28      63      21      11 1.33 1.11            23a  OCC     790  22211  
        Sus. + E6{1}                   57      93      22       9 1.33 1.11            23a  OCC    1095  22211  
        Sus. + E7{1}                   25      59      21      12 1.33 1.11            23a  OCC     751  22211  
        Sus. + E8{1}                   66      79      21      11 1.33 1.11            23a  OCC     964  22211  
 
 AD13F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      21       1       9 1.00 1.00 1.00 1.00  23a SUST     166  16700  
        TR:Amb to T1{1}               158      26     307       8 1.00 1.00 1.00 1.00 (17) DISP    2216  25050  
        Amb to T1{1}                  158      26     307       8 1.00 1.00 1.00 1.00 (17) DISP    2216  25050  
        Sus. + E1{1}                   27      28      62       9 1.00 1.00            23a  OCC     622  22211  
        Sus. + E2{1}                   57      26      94      10 1.00 1.00            23a  OCC     867  22211  
        Sus. + E3{1}                   24      28      58      10 1.00 1.00            23a  OCC     592  22211  
        Sus. + E4{1}                   66      28      79       9 1.00 1.00            23a  OCC     765  22211  
        Sus. + E5{1}                   28      21      63      11 1.00 1.00            23a  OCC     626  22211  
        Sus. + E6{1}                   57      22      93       9 1.00 1.00            23a  OCC     858  22211  
        Sus. + E7{1}                   25      21      59      12 1.00 1.00            23a  OCC     596  22211  
        Sus. + E8{1}                   66      21      79      11 1.00 1.00            23a  OCC     761  22211  
 
 AD29 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      42       1       9 1.00 1.00 1.00 1.00  23a SUST     314  16700  
        TR:Amb to T1{1}               158      25     253       8 1.00 1.00 1.00 1.00 (17) DISP    1839  25050  
        Amb to T1{1}                  158      25     253       8 1.00 1.00 1.00 1.00 (17) DISP    1839  25050  
        Sus. + E1{1}                   29      51      79       9 1.00 1.00            23a  OCC     894  22211  
        Sus. + E2{1}                   58      53      61      10 1.00 1.00            23a  OCC     783  22211  
        Sus. + E3{1}                   25      47      64      10 1.00 1.00            23a  OCC     782  22211  
        Sus. + E4{1}                   68      51      42       9 1.00 1.00            23a  OCC     652  22211  
        Sus. + E5{1}                   29      44      80      11 1.00 1.00            23a  OCC     899  22211  
        Sus. + E6{1}                   58      43      60       9 1.00 1.00            23a  OCC     769  22211  
        Sus. + E7{1}                   26      48      65      12 1.00 1.00            23a  OCC     790  22211  
        Sus. + E8{1}                   67      44      42      11 1.00 1.00            23a  OCC     643  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD29 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      42       1       9 1.00 1.00 1.00 1.00  23a SUST     314  16700  
        TR:Amb to T1{1}               206      25     253       8 1.00 1.00 1.00 1.00 (17) DISP    1861  25050  
        Amb to T1{1}                  206      25     253       8 1.00 1.00 1.00 1.00 (17) DISP    1861  25050  
        Sus. + E1{1}                   19      51      79       9 1.00 1.00            23a  OCC     890  22211  
        Sus. + E2{1}                  106      53      61      10 1.00 1.00            23a  OCC     805  22211  
        Sus. + E3{1}                   22      47      64      10 1.00 1.00            23a  OCC     781  22211  
        Sus. + E4{1}                  115      51      42       9 1.00 1.00            23a  OCC     675  22211  
        Sus. + E5{1}                   19      44      80      11 1.00 1.00            23a  OCC     894  22211  
        Sus. + E6{1}                  106      43      60       9 1.00 1.00            23a  OCC     791  22211  
        Sus. + E7{1}                   22      48      65      12 1.00 1.00            23a  OCC     788  22211  
        Sus. + E8{1}                  115      44      42      11 1.00 1.00            23a  OCC     665  22211  
 
 AD30 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      19       2       9 1.00 1.00 1.00 1.00  23a SUST     156  16700  
        TR:Amb to T1{1}               206       8      62       8 1.00 1.00 1.00 1.00 (17) DISP     534  25050  
        Amb to T1{1}                  206       8      62       8 1.00 1.00 1.00 1.00 (17) DISP     534  25050  
        Sus. + E1{1}                    4      20      12       9 1.00 1.00            23a  OCC     228  22211  
        Sus. + E2{1}                  121      21      58      10 1.00 1.00            23a  OCC     616  22211  
        Sus. + E3{1}                    7      21      18      10 1.00 1.00            23a  OCC     277  22211  
        Sus. + E4{1}                  130      20       5       9 1.00 1.00            23a  OCC     238  22211  
        Sus. + E5{1}                    4      23      12      11 1.00 1.00            23a  OCC     230  22211  
        Sus. + E6{1}                  121      22      58       9 1.00 1.00            23a  OCC     613  22211  
        Sus. + E7{1}                    7      22      19      12 1.00 1.00            23a  OCC     281  22211  
        Sus. + E8{1}                  130      23       4      11 1.00 1.00            23a  OCC     246  22211  
 
 AD30 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      19       2       9 1.00 1.00 1.00 1.00  23a SUST     156  16700  
        TR:Amb to T1{1}               165       8      62       8 1.00 1.00 1.00 1.00 (17) DISP     516  25050  
        Amb to T1{1}                  165       8      62       8 1.00 1.00 1.00 1.00 (17) DISP     516  25050  
        Sus. + E1{1}                   36      20      12       9 1.00 1.00            23a  OCC     243  22211  
        Sus. + E2{1}                   81      21      58      10 1.00 1.00            23a  OCC     598  22211  
        Sus. + E3{1}                   33      21      18      10 1.00 1.00            23a  OCC     289  22211  
        Sus. + E4{1}                   90      20       5       9 1.00 1.00            23a  OCC     220  22211  
        Sus. + E5{1}                   36      23      12      11 1.00 1.00            23a  OCC     245  22211  
        Sus. + E6{1}                   81      22      58       9 1.00 1.00            23a  OCC     595  22211  
        Sus. + E7{1}                   33      22      19      12 1.00 1.00            23a  OCC     293  22211  
        Sus. + E8{1}                   90      23       4      11 1.00 1.00            23a  OCC     227  22211  
 
 AD14N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       3       3       9 1.00 1.00 1.00 1.00  23a SUST      71  16700  
        TR:Amb to T1{1}               165       6     157       8 1.00 1.00 1.00 1.00 (17) DISP    1167  25050  
        Amb to T1{1}                  165       6     157       8 1.00 1.00 1.00 1.00 (17) DISP    1167  25050  
        Sus. + E1{1}                   37       3      26       9 1.00 1.00            23a  OCC     255  22211  
        Sus. + E2{1}                   83       3      82      10 1.00 1.00            23a  OCC     685  22211  
        Sus. + E3{1}                   34       3      34      10 1.00 1.00            23a  OCC     318  22211  
        Sus. + E4{1}                   92       3      53       9 1.00 1.00            23a  OCC     479  22211  
        Sus. + E5{1}                   38       4      26      11 1.00 1.00            23a  OCC     257  22211  
        Sus. + E6{1}                   82       4      82       9 1.00 1.00            23a  OCC     681  22211  
        Sus. + E7{1}                   35       4      35      12 1.00 1.00            23a  OCC     321  22211  
        Sus. + E8{1}                   92       4      53      11 1.00 1.00            23a  OCC     480  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD14N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       3       3       9 1.33 1.11 1.00 1.00  23a SUST      74  16700  
        TR:Amb to T1{1}               165     157       6       8 1.78 1.48 1.00 1.00 (17) DISP    2014  25050  
        Amb to T1{1}                  165     157       6       8 1.78 1.48 1.00 1.00 (17) DISP    2014  25050  
        Sus. + E1{1}                   37      26       3       9 1.33 1.11            23a  OCC     312  22211  
        Sus. + E2{1}                   83      82       3      10 1.33 1.11            23a  OCC     878  22211  
        Sus. + E3{1}                   34      34       3      10 1.33 1.11            23a  OCC     397  22211  
        Sus. + E4{1}                   92      53       3       9 1.33 1.11            23a  OCC     603  22211  
        Sus. + E5{1}                   38      26       4      11 1.33 1.11            23a  OCC     316  22211  
        Sus. + E6{1}                   82      82       4       9 1.33 1.11            23a  OCC     874  22211  
        Sus. + E7{1}                   35      35       4      12 1.33 1.11            23a  OCC     401  22211  
        Sus. + E8{1}                   92      53       4      11 1.33 1.11            23a  OCC     604  22211  
 
 AD14F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       3       5       6 1.33 1.11 1.00 1.00  23a SUST      64  16700  
        TR:Amb to T1{1}               196     168       9       2 1.78 1.48 1.00 1.00 (17) DISP    2170  25050  
        Amb to T1{1}                  196     168       9       2 1.78 1.48 1.00 1.00 (17) DISP    2170  25050  
        Sus. + E1{1}                   53      31       6       6 1.33 1.11            23a  OCC     365  22211  
        Sus. + E2{1}                   80      81       5       7 1.33 1.11            23a  OCC     854  22211  
        Sus. + E3{1}                   39      36       6       6 1.33 1.11            23a  OCC     403  22211  
        Sus. + E4{1}                  109      59       6       6 1.33 1.11            23a  OCC     661  22211  
        Sus. + E5{1}                   53      32       6       7 1.33 1.11            23a  OCC     369  22211  
        Sus. + E6{1}                   79      80       5       6 1.33 1.11            23a  OCC     849  22211  
        Sus. + E7{1}                   39      36       7       8 1.33 1.11            23a  OCC     407  22211  
        Sus. + E8{1}                  108      59       6       7 1.33 1.11            23a  OCC     661  22211  
 
 AD14F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       5       3       6 1.00 1.00 1.00 1.00  23a SUST      59  16700  
        TR:Amb to T1{1}               196       9     168       2 1.00 1.00 1.00 1.00 (17) DISP    1260  25050  
        Amb to T1{1}                  196       9     168       2 1.00 1.00 1.00 1.00 (17) DISP    1260  25050  
        Sus. + E1{1}                   53       6      31       6 1.00 1.00            23a  OCC     292  22211  
        Sus. + E2{1}                   80       5      81       7 1.00 1.00            23a  OCC     661  22211  
        Sus. + E3{1}                   39       6      36       6 1.00 1.00            23a  OCC     318  22211  
        Sus. + E4{1}                  109       6      59       6 1.00 1.00            23a  OCC     520  22211  
        Sus. + E5{1}                   53       6      32       7 1.00 1.00            23a  OCC     294  22211  
        Sus. + E6{1}                   79       5      80       6 1.00 1.00            23a  OCC     658  22211  
        Sus. + E7{1}                   39       7      36       8 1.00 1.00            23a  OCC     321  22211  
        Sus. + E8{1}                  108       6      59       7 1.00 1.00            23a  OCC     520  22211  
 
 AD15N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      20       2       6 1.00 1.00 1.00 1.00  23a SUST     153  16700  
        TR:Amb to T1{1}               196       0      52       2 1.00 1.00 1.00 1.00 (17) DISP     448  25050  
        Amb to T1{1}                  196       0      52       2 1.00 1.00 1.00 1.00 (17) DISP     448  25050  
        Sus. + E1{1}                   53      23      16       6 1.00 1.00            23a  OCC     280  22211  
        Sus. + E2{1}                   88      23      41       7 1.00 1.00            23a  OCC     477  22211  
        Sus. + E3{1}                   47      22       3       6 1.00 1.00            23a  OCC     192  22211  
        Sus. + E4{1}                  109      23      26       6 1.00 1.00            23a  OCC     379  22211  
        Sus. + E5{1}                   53      23      16       7 1.00 1.00            23a  OCC     280  22211  
        Sus. + E6{1}                   88      22      41       6 1.00 1.00            23a  OCC     476  22211  
        Sus. + E7{1}                   48      23       3       8 1.00 1.00            23a  OCC     199  22211  
        Sus. + E8{1}                  108      23      26       7 1.00 1.00            23a  OCC     379  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD15N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       2      20       6 1.33 1.11 1.00 1.00  23a SUST     170  16700  
        TR:Amb to T1{1}               196      52       0       2 1.78 1.48 1.00 1.00 (17) DISP     727  25050  
        Amb to T1{1}                  196      52       0       2 1.78 1.48 1.00 1.00 (17) DISP     727  25050  
        Sus. + E1{1}                   53      16      23       6 1.33 1.11            23a  OCC     329  22211  
        Sus. + E2{1}                   88      41      23       7 1.33 1.11            23a  OCC     587  22211  
        Sus. + E3{1}                   47       3      22       6 1.33 1.11            23a  OCC     210  22211  
        Sus. + E4{1}                  109      26      23       6 1.33 1.11            23a  OCC     453  22211  
        Sus. + E5{1}                   53      16      23       7 1.33 1.11            23a  OCC     329  22211  
        Sus. + E6{1}                   88      41      22       6 1.33 1.11            23a  OCC     586  22211  
        Sus. + E7{1}                   48       3      23       8 1.33 1.11            23a  OCC     218  22211  
        Sus. + E8{1}                  108      26      23       7 1.33 1.11            23a  OCC     453  22211  
 
 AD15F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2      25      13 1.33 1.11 1.00 1.00  23a SUST     220  16700  
        TR:Amb to T1{1}               112      20       1       1 1.78 1.48 1.00 1.00 (17) DISP     299  25050  
        Amb to T1{1}                  112      20       1       1 1.78 1.48 1.00 1.00 (17) DISP     299  25050  
        Sus. + E1{1}                   31       8      28      14 1.33 1.11            23a  OCC     293  22211  
        Sus. + E2{1}                   36      61      28      14 1.33 1.11            23a  OCC     804  22211  
        Sus. + E3{1}                   27       9      27      15 1.33 1.11            23a  OCC     302  22211  
        Sus. + E4{1}                   55      46      28      14 1.33 1.11            23a  OCC     672  22211  
        Sus. + E5{1}                   31       8      28      14 1.33 1.11            23a  OCC     292  22211  
        Sus. + E6{1}                   36      61      27      14 1.33 1.11            23a  OCC     802  22211  
        Sus. + E7{1}                   27       9      29      14 1.33 1.11            23a  OCC     307  22211  
        Sus. + E8{1}                   54      46      28      14 1.33 1.11            23a  OCC     671  22211  
 
 AD15F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      25       2      13 1.00 1.00 1.00 1.00  23a SUST     202  16700  
        TR:Amb to T1{1}               112       1      20       1 1.00 1.00 1.00 1.00 (17) DISP     190  25050  
        Amb to T1{1}                  112       1      20       1 1.00 1.00 1.00 1.00 (17) DISP     190  25050  
        Sus. + E1{1}                   31      28       8      14 1.00 1.00            23a  OCC     262  22211  
        Sus. + E2{1}                   36      28      61      14 1.00 1.00            23a  OCC     644  22211  
        Sus. + E3{1}                   27      27       9      15 1.00 1.00            23a  OCC     267  22211  
        Sus. + E4{1}                   55      28      46      14 1.00 1.00            23a  OCC     548  22211  
        Sus. + E5{1}                   31      28       8      14 1.00 1.00            23a  OCC     261  22211  
        Sus. + E6{1}                   36      27      61      14 1.00 1.00            23a  OCC     643  22211  
        Sus. + E7{1}                   27      29       9      14 1.00 1.00            23a  OCC     272  22211  
        Sus. + E8{1}                   54      28      46      14 1.00 1.00            23a  OCC     547  22211  
 
 AD25 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      34       2      13 1.00 1.00 1.00 1.00  23a SUST     263  16700  
        TR:Amb to T1{1}               112       0      37       1 1.00 1.00 1.00 1.00 (17) DISP     306  25050  
        Amb to T1{1}                  112       0      37       1 1.00 1.00 1.00 1.00 (17) DISP     306  25050  
        Sus. + E1{1}                   30      38      12      14 1.00 1.00            23a  OCC     356  22211  
        Sus. + E2{1}                   37      39      92      14 1.00 1.00            23a  OCC     931  22211  
        Sus. + E3{1}                   27      37      23      15 1.00 1.00            23a  OCC     432  22211  
        Sus. + E4{1}                   54      38      80      14 1.00 1.00            23a  OCC     857  22211  
        Sus. + E5{1}                   30      38      12      14 1.00 1.00            23a  OCC     356  22211  
        Sus. + E6{1}                   37      37      92      14 1.00 1.00            23a  OCC     929  22211  
        Sus. + E7{1}                   27      39      23      14 1.00 1.00            23a  OCC     435  22211  
        Sus. + E8{1}                   54      38      80      14 1.00 1.00            23a  OCC     855  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD25 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      34       2      13 1.00 1.00 1.00 1.00  23a SUST     263  16700  
        TR:Amb to T1{1}               258       0      37       1 1.00 1.00 1.00 1.00 (17) DISP     372  25050  
        Amb to T1{1}                  258       0      37       1 1.00 1.00 1.00 1.00 (17) DISP     372  25050  
        Sus. + E1{1}                  115      38      12      14 1.00 1.00            23a  OCC     396  22211  
        Sus. + E2{1}                  182      39      92      14 1.00 1.00            23a  OCC     999  22211  
        Sus. + E3{1}                  118      37      23      15 1.00 1.00            23a  OCC     474  22211  
        Sus. + E4{1}                  199      38      80      14 1.00 1.00            23a  OCC     925  22211  
        Sus. + E5{1}                  115      38      12      14 1.00 1.00            23a  OCC     396  22211  
        Sus. + E6{1}                  182      37      92      14 1.00 1.00            23a  OCC     997  22211  
        Sus. + E7{1}                  117      39      23      14 1.00 1.00            23a  OCC     477  22211  
        Sus. + E8{1}                  199      38      80      14 1.00 1.00            23a  OCC     923  22211  
 
 AD16   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     128       0      13 1.00 1.00 1.00 1.00  23a SUST     931  16700  
        TR:Amb to T1{1}               258       0      41       1 1.00 1.00 1.00 1.00 (17) DISP     398  25050  
        Amb to T1{1}                  258       0      41       1 1.00 1.00 1.00 1.00 (17) DISP     398  25050  
        Sus. + E1{1}                  123     143       6      14 1.00 1.00            23a  OCC    1107  22211  
        Sus. + E2{1}                  189     143      45      14 1.00 1.00            23a  OCC    1362  22211  
        Sus. + E3{1}                  110     144       7      15 1.00 1.00            23a  OCC    1105  22211  
        Sus. + E4{1}                  191     143      38      14 1.00 1.00            23a  OCC    1312  22211  
        Sus. + E5{1}                  123     143       6      14 1.00 1.00            23a  OCC    1108  22211  
        Sus. + E6{1}                  189     144      45      14 1.00 1.00            23a  OCC    1364  22211  
        Sus. + E7{1}                  110     143       7      14 1.00 1.00            23a  OCC    1100  22211  
        Sus. + E8{1}                  191     143      37      14 1.00 1.00            23a  OCC    1311  22211  
 
 AD17   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     111       1      13 1.00 1.00 1.00 1.00  23a SUST     810  16700  
        TR:Amb to T1{1}               258       0      56       1 1.00 1.00 1.00 1.00 (17) DISP     507  25050  
        Amb to T1{1}                  258       0      56       1 1.00 1.00 1.00 1.00 (17) DISP     507  25050  
        Sus. + E1{1}                  137     124      15      14 1.00 1.00            23a  OCC    1015  22211  
        Sus. + E2{1}                  204     124      64      14 1.00 1.00            23a  OCC    1375  22211  
        Sus. + E3{1}                   95     125       4      15 1.00 1.00            23a  OCC     956  22211  
        Sus. + E4{1}                  177     124      53      14 1.00 1.00            23a  OCC    1281  22211  
        Sus. + E5{1}                  137     125      15      14 1.00 1.00            23a  OCC    1015  22211  
        Sus. + E6{1}                  204     125      64      14 1.00 1.00            23a  OCC    1375  22211  
        Sus. + E7{1}                   95     124       4      14 1.00 1.00            23a  OCC     953  22211  
        Sus. + E8{1}                  176     125      53      14 1.00 1.00            23a  OCC    1280  22211  
 
 AD18N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       5       2      13 1.00 1.00 1.00 1.00  23a SUST      99  16700  
        TR:Amb to T1{1}               258       0      89       1 1.00 1.00 1.00 1.00 (17) DISP     732  25050  
        Amb to T1{1}                  258       0      89       1 1.00 1.00 1.00 1.00 (17) DISP     732  25050  
        Sus. + E1{1}                  141       6      47      14 1.00 1.00            23a  OCC     492  22211  
        Sus. + E2{1}                  207       6      89      14 1.00 1.00            23a  OCC     825  22211  
        Sus. + E3{1}                   92       6      20      15 1.00 1.00            23a  OCC     273  22211  
        Sus. + E4{1}                  174       6      69      14 1.00 1.00            23a  OCC     668  22211  
        Sus. + E5{1}                  141       6      47      14 1.00 1.00            23a  OCC     492  22211  
        Sus. + E6{1}                  207       6      89      14 1.00 1.00            23a  OCC     825  22211  
        Sus. + E7{1}                   92       6      20      14 1.00 1.00            23a  OCC     271  22211  
        Sus. + E8{1}                  173       6      69      14 1.00 1.00            23a  OCC     666  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD18N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2       5      13 1.33 1.11 1.00 1.00  23a SUST     101  16700  
        TR:Amb to T1{1}               258      89       0       1 1.78 1.48 1.00 1.00 (17) DISP    1211  25050  
        Amb to T1{1}                  258      89       0       1 1.78 1.48 1.00 1.00 (17) DISP    1211  25050  
        Sus. + E1{1}                  141      47       6      14 1.33 1.11            23a  OCC     603  22211  
        Sus. + E2{1}                  207      89       6      14 1.33 1.11            23a  OCC    1036  22211  
        Sus. + E3{1}                   92      20       6      15 1.33 1.11            23a  OCC     318  22211  
        Sus. + E4{1}                  174      69       6      14 1.33 1.11            23a  OCC     832  22211  
        Sus. + E5{1}                  141      47       6      14 1.33 1.11            23a  OCC     603  22211  
        Sus. + E6{1}                  207      89       6      14 1.33 1.11            23a  OCC    1036  22211  
        Sus. + E7{1}                   92      20       6      14 1.33 1.11            23a  OCC     317  22211  
        Sus. + E8{1}                  173      69       6      14 1.33 1.11            23a  OCC     830  22211  
 
 AD18F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2      16      21 1.33 1.11 1.00 1.00  23a SUST     204  16700  
        TR:Amb to T1{1}               196      66       1       1 1.78 1.48 1.00 1.00 (17) DISP     898  25050  
        Amb to T1{1}                  196      66       1       1 1.78 1.48 1.00 1.00 (17) DISP     898  25050  
        Sus. + E1{1}                  115      37      18      24 1.33 1.11            23a  OCC     599  22211  
        Sus. + E2{1}                  156      69      18      24 1.33 1.11            23a  OCC     928  22211  
        Sus. + E3{1}                   75      14      18      24 1.33 1.11            23a  OCC     356  22211  
        Sus. + E4{1}                  128      52      18      24 1.33 1.11            23a  OCC     751  22211  
        Sus. + E5{1}                  115      37      18      24 1.33 1.11            23a  OCC     599  22211  
        Sus. + E6{1}                  156      69      18      24 1.33 1.11            23a  OCC     928  22211  
        Sus. + E7{1}                   75      14      19      24 1.33 1.11            23a  OCC     355  22211  
        Sus. + E8{1}                  127      52      18      24 1.33 1.11            23a  OCC     749  22211  
 
 AD18F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      16       2      21 1.00 1.00 1.00 1.00  23a SUST     196  16700  
        TR:Amb to T1{1}               196       1      66       1 1.00 1.00 1.00 1.00 (17) DISP     544  25050  
        Amb to T1{1}                  196       1      66       1 1.00 1.00 1.00 1.00 (17) DISP     544  25050  
        Sus. + E1{1}                  115      18      37      24 1.00 1.00            23a  OCC     506  22211  
        Sus. + E2{1}                  156      18      69      24 1.00 1.00            23a  OCC     757  22211  
        Sus. + E3{1}                   75      18      14      24 1.00 1.00            23a  OCC     319  22211  
        Sus. + E4{1}                  128      18      52      24 1.00 1.00            23a  OCC     621  22211  
        Sus. + E5{1}                  115      18      37      24 1.00 1.00            23a  OCC     506  22211  
        Sus. + E6{1}                  156      18      69      24 1.00 1.00            23a  OCC     757  22211  
        Sus. + E7{1}                   75      19      14      24 1.00 1.00            23a  OCC     318  22211  
        Sus. + E8{1}                  127      18      52      24 1.00 1.00            23a  OCC     619  22211  
 
 AD24 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      45       2      21 1.00 1.00 1.00 1.00  23a SUST     364  16700  
        TR:Amb to T1{1}               196       1       8       1 1.00 1.00 1.00 1.00 (17) DISP     147  25050  
        Amb to T1{1}                  196       1       8       1 1.00 1.00 1.00 1.00 (17) DISP     147  25050  
        Sus. + E1{1}                  116      51       9      24 1.00 1.00            23a  OCC     481  22211  
        Sus. + E2{1}                  156      51      23      24 1.00 1.00            23a  OCC     590  22211  
        Sus. + E3{1}                   75      51       9      24 1.00 1.00            23a  OCC     461  22211  
        Sus. + E4{1}                  127      51      13      24 1.00 1.00            23a  OCC     511  22211  
        Sus. + E5{1}                  116      51       9      24 1.00 1.00            23a  OCC     481  22211  
        Sus. + E6{1}                  156      51      23      24 1.00 1.00            23a  OCC     590  22211  
        Sus. + E7{1}                   75      51       9      24 1.00 1.00            23a  OCC     462  22211  
        Sus. + E8{1}                  126      51      13      24 1.00 1.00            23a  OCC     510  22211  
 

Page 538

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 541 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 207
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD24 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      45       2      21 1.00 1.00 1.00 1.00  23a SUST     364  16700  
        TR:Amb to T1{1}               190       1       8       1 1.00 1.00 1.00 1.00 (17) DISP     144  25050  
        Amb to T1{1}                  190       1       8       1 1.00 1.00 1.00 1.00 (17) DISP     144  25050  
        Sus. + E1{1}                  110      51       9      24 1.00 1.00            23a  OCC     478  22211  
        Sus. + E2{1}                  150      51      23      24 1.00 1.00            23a  OCC     587  22211  
        Sus. + E3{1}                   70      51       9      24 1.00 1.00            23a  OCC     458  22211  
        Sus. + E4{1}                  121      51      13      24 1.00 1.00            23a  OCC     508  22211  
        Sus. + E5{1}                  110      51       9      24 1.00 1.00            23a  OCC     478  22211  
        Sus. + E6{1}                  150      51      23      24 1.00 1.00            23a  OCC     587  22211  
        Sus. + E7{1}                   69      51       9      24 1.00 1.00            23a  OCC     459  22211  
        Sus. + E8{1}                  120      51      13      24 1.00 1.00            23a  OCC     508  22211  
 
 AD19N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0      38       2      21 1.00 1.00 1.00 1.00  23a SUST     315  16700  
        TR:Amb to T1{1}               190       0       9       1 1.00 1.00 1.00 1.00 (17) DISP     150  25050  
        Amb to T1{1}                  190       0       9       1 1.00 1.00 1.00 1.00 (17) DISP     150  25050  
        Sus. + E1{1}                  111      42      11      24 1.00 1.00            23a  OCC     438  22211  
        Sus. + E2{1}                  150      42      12      24 1.00 1.00            23a  OCC     461  22211  
        Sus. + E3{1}                   70      42       6      24 1.00 1.00            23a  OCC     390  22211  
        Sus. + E4{1}                  120      42       7      24 1.00 1.00            23a  OCC     421  22211  
        Sus. + E5{1}                  111      42      11      24 1.00 1.00            23a  OCC     438  22211  
        Sus. + E6{1}                  150      42      12      24 1.00 1.00            23a  OCC     462  22211  
        Sus. + E7{1}                   69      42       6      24 1.00 1.00            23a  OCC     389  22211  
        Sus. + E8{1}                  120      42       7      24 1.00 1.00            23a  OCC     421  22211  
 
 AD19N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2      38      21 1.33 1.11 1.00 1.00  23a SUST     341  16700  
        TR:Amb to T1{1}               190       9       0       1 1.78 1.48 1.00 1.00 (17) DISP     200  25050  
        Amb to T1{1}                  190       9       0       1 1.78 1.48 1.00 1.00 (17) DISP     200  25050  
        Sus. + E1{1}                  111      11      42      24 1.33 1.11            23a  OCC     484  22211  
        Sus. + E2{1}                  150      12      42      24 1.33 1.11            23a  OCC     510  22211  
        Sus. + E3{1}                   70       6      42      24 1.33 1.11            23a  OCC     425  22211  
        Sus. + E4{1}                  120       7      42      24 1.33 1.11            23a  OCC     460  22211  
        Sus. + E5{1}                  111      11      42      24 1.33 1.11            23a  OCC     484  22211  
        Sus. + E6{1}                  149      12      42      24 1.33 1.11            23a  OCC     511  22211  
        Sus. + E7{1}                   70       6      42      24 1.33 1.11            23a  OCC     424  22211  
        Sus. + E8{1}                  120       7      42      24 1.33 1.11            23a  OCC     459  22211  
 
 AD19F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1       3      31      27 1.33 1.11 1.00 1.00  23a SUST     320  16700  
        TR:Amb to T1{1}                72     108       0       0 1.78 1.48 1.00 1.00 (17) DISP    1363  25050  
        Amb to T1{1}                   72     108       0       0 1.78 1.48 1.00 1.00 (17) DISP    1363  25050  
        Sus. + E1{1}                   10      32      35      31 1.33 1.11            23a  OCC     612  22211  
        Sus. + E2{1}                   46      66      35      31 1.33 1.11            23a  OCC     955  22211  
        Sus. + E3{1}                   43       9      35      31 1.33 1.11            23a  OCC     417  22211  
        Sus. + E4{1}                   22      50      35      31 1.33 1.11            23a  OCC     794  22211  
        Sus. + E5{1}                   10      32      35      31 1.33 1.11            23a  OCC     612  22211  
        Sus. + E6{1}                   46      66      35      31 1.33 1.11            23a  OCC     956  22211  
        Sus. + E7{1}                   44       9      35      30 1.33 1.11            23a  OCC     415  22211  
        Sus. + E8{1}                   22      50      35      31 1.33 1.11            23a  OCC     792  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AD19F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      31       3      27 1.00 1.00 1.00 1.00  23a SUST     301  16700  
        TR:Amb to T1{1}                73       0     108       0 1.00 1.00 1.00 1.00 (17) DISP     782  25050  
        Amb to T1{1}                   73       0     108       0 1.00 1.00 1.00 1.00 (17) DISP     782  25050  
        Sus. + E1{1}                   10      35      32      30 1.00 1.00            23a  OCC     522  22211  
        Sus. + E2{1}                   47      35      66      30 1.00 1.00            23a  OCC     783  22211  
        Sus. + E3{1}                   43      35       9      31 1.00 1.00            23a  OCC     382  22211  
        Sus. + E4{1}                   23      35      50      31 1.00 1.00            23a  OCC     660  22211  
        Sus. + E5{1}                   10      35      32      31 1.00 1.00            23a  OCC     522  22211  
        Sus. + E6{1}                   47      35      66      31 1.00 1.00            23a  OCC     784  22211  
        Sus. + E7{1}                   43      35       9      30 1.00 1.00            23a  OCC     380  22211  
        Sus. + E8{1}                   22      35      50      31 1.00 1.00            23a  OCC     658  22211  
 
 AD20   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      32       3      27 1.00 1.00 1.00 1.00  23a SUST     301  16700  
        TR:Amb to T1{1}                75       0     108       0 1.00 1.00 1.00 1.00 (17) DISP     785  25050  
        Amb to T1{1}                   75       0     108       0 1.00 1.00 1.00 1.00 (17) DISP     785  25050  
        Sus. + E1{1}                    9      35      32      30 1.00 1.00            23a  OCC     523  22211  
        Sus. + E2{1}                   48      35      66      30 1.00 1.00            23a  OCC     787  22211  
        Sus. + E3{1}                   43      35      10      30 1.00 1.00            23a  OCC     383  22211  
        Sus. + E4{1}                   24      35      51      30 1.00 1.00            23a  OCC     662  22211  
        Sus. + E5{1}                    9      35      32      30 1.00 1.00            23a  OCC     523  22211  
        Sus. + E6{1}                   48      35      66      30 1.00 1.00            23a  OCC     787  22211  
        Sus. + E7{1}                   43      35      10      30 1.00 1.00            23a  OCC     381  22211  
        Sus. + E8{1}                   23      35      51      30 1.00 1.00            23a  OCC     661  22211  
 
 AD21   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      38       3      27 1.00 1.00 1.00 1.00  23a SUST    1063  16700  
        TR:Amb to T1{1}                75       0     163       0 1.00 1.00 1.00 1.00 (17) DISP    3567  25050  
        Amb to T1{1}                   75       0     163       0 1.00 1.00 1.00 1.00 (17) DISP    3567  25050  
        Sus. + E1{1}                    9      43      65      30 1.00 1.00            23a  OCC    2490  22211  
        Sus. + E2{1}                   49      43     110      30 1.00 1.00            23a  OCC    3543  22211  
        Sus. + E3{1}                   43      43      30      30 1.00 1.00            23a  OCC    1736  22211  
        Sus. + E4{1}                   24      43      85      30 1.00 1.00            23a  OCC    2956  22211  
        Sus. + E5{1}                    9      43      65      30 1.00 1.00            23a  OCC    2490  22211  
        Sus. + E6{1}                   49      43     110      30 1.00 1.00            23a  OCC    3543  22211  
        Sus. + E7{1}                   43      43      30      30 1.00 1.00            23a  OCC    1733  22211  
        Sus. + E8{1}                   23      43      85      30 1.00 1.00            23a  OCC    2949  22211  
 
 AD22   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1      43       3      27 1.00 1.00 1.00 1.00  23a SUST    1147  16700  
        TR:Amb to T1{1}                75       0     202       0 1.00 1.00 1.00 1.00 (17) DISP    4393  25050  
        Amb to T1{1}                   75       0     202       0 1.00 1.00 1.00 1.00 (17) DISP    4393  25050  
        Sus. + E1{1}                    9      48      88      30 1.00 1.00            23a  OCC    3091  22211  
        Sus. + E2{1}                   49      48     140      30 1.00 1.00            23a  OCC    4313  22211  
        Sus. + E3{1}                   43      48      44      30 1.00 1.00            23a  OCC    2136  22211  
        Sus. + E4{1}                   24      48     109      30 1.00 1.00            23a  OCC    3580  22211  
        Sus. + E5{1}                    9      48      88      30 1.00 1.00            23a  OCC    3091  22211  
        Sus. + E6{1}                   49      48     140      30 1.00 1.00            23a  OCC    4313  22211  
        Sus. + E7{1}                   44      48      44      30 1.00 1.00            23a  OCC    2133  22211  
        Sus. + E8{1}                   23      48     109      30 1.00 1.00            23a  OCC    3571  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment AD end   ***
 
 *** Segment AE begin ***
 
 AD05   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 140     114     250      13 1.11 1.23 1.00 1.00  23a SUST    2468  16700  
        TR:Amb to T1{1}                29       6      33      19 1.48 1.64 1.64 1.00 (17) DISP     424  25050  
        Amb to T1{1}                   29       6      33      19 1.48 1.64 1.64 1.00 (17) DISP     424  25050  
        Sus. + E1{1}                   18     266     503      54 1.11 1.23            23a  OCC    5051  22211  
        Sus. + E2{1}                   16     282     417      14 1.11 1.23            23a  OCC    4478  22211  
        Sus. + E3{1}                   23     282     387      27 1.11 1.23            23a  OCC    4298  22211  
        Sus. + E4{1}                   22     266     473      40 1.11 1.23            23a  OCC    4816  22211  
        Sus. + E5{1}                   22     270     472      48 1.11 1.23            23a  OCC    4828  22211  
        Sus. + E6{1}                   23     278     386      18 1.11 1.23            23a  OCC    4261  22211  
        Sus. + E7{1}                   16     286     419      21 1.11 1.23            23a  OCC    4513  22211  
        Sus. + E8{1}                   18     262     505      45 1.11 1.23            23a  OCC    5040  22211  
 
 AE01N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58      34     182      13 1.00 1.00 1.00 1.00  23a SUST    1372  16700  
        TR:Amb to T1{1}                29      18      38      19 1.00 1.00 1.00 1.00 (17) DISP     332  25050  
        Amb to T1{1}                   29      18      38      19 1.00 1.00 1.00 1.00 (17) DISP     332  25050  
        Sus. + E1{1}                    8      76     283      54 1.00 1.00            23a  OCC    2217  22211  
        Sus. + E2{1}                    6      35     249      14 1.00 1.00            23a  OCC    1860  22211  
        Sus. + E3{1}                   13      36     262      27 1.00 1.00            23a  OCC    1967  22211  
        Sus. + E4{1}                   12      72     295      40 1.00 1.00            23a  OCC    2262  22211  
        Sus. + E5{1}                   12      73     294      48 1.00 1.00            23a  OCC    2273  22211  
        Sus. + E6{1}                   13      36     261      18 1.00 1.00            23a  OCC    1950  22211  
        Sus. + E7{1}                    6      34     251      21 1.00 1.00            23a  OCC    1873  22211  
        Sus. + E8{1}                    8      75     284      45 1.00 1.00            23a  OCC    2201  22211  
 
 AE01N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     182      34      13 1.33 1.11 1.00 1.00  23a SUST    1808  16700  
        TR:Amb to T1{1}                29      38      18      19 1.78 1.48 1.00 1.00 (17) DISP     532  25050  
        Amb to T1{1}                   29      38      18      19 1.78 1.48 1.00 1.00 (17) DISP     532  25050  
        Sus. + E1{1}                    8     283      76      54 1.33 1.11            23a  OCC    2878  22211  
        Sus. + E2{1}                    6     249      35      14 1.33 1.11            23a  OCC    2458  22211  
        Sus. + E3{1}                   13     262      36      27 1.33 1.11            23a  OCC    2594  22211  
        Sus. + E4{1}                   12     295      72      40 1.33 1.11            23a  OCC    2962  22211  
        Sus. + E5{1}                   12     294      73      48 1.33 1.11            23a  OCC    2967  22211  
        Sus. + E6{1}                   13     261      36      18 1.33 1.11            23a  OCC    2576  22211  
        Sus. + E7{1}                    6     251      34      21 1.33 1.11            23a  OCC    2473  22211  
        Sus. + E8{1}                    8     284      75      45 1.33 1.11            23a  OCC    2870  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE01F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     184      17      30 1.33 1.11 1.00 1.00  23a SUST    1816  16700  
        TR:Amb to T1{1}                 9      30      18      19 1.78 1.48 1.00 1.00 (17) DISP     442  25050  
        Amb to T1{1}                    9      30      18      19 1.78 1.48 1.00 1.00 (17) DISP     442  25050  
        Sus. + E1{1}                   39     301      52      79 1.33 1.11            23a  OCC    3055  22211  
        Sus. + E2{1}                   23     262      23      34 1.33 1.11            23a  OCC    2582  22211  
        Sus. + E3{1}                   20     267      26      38 1.33 1.11            23a  OCC    2634  22211  
        Sus. + E4{1}                   36     306      37      75 1.33 1.11            23a  OCC    3070  22211  
        Sus. + E5{1}                   36     305      46      76 1.33 1.11            23a  OCC    3072  22211  
        Sus. + E6{1}                   20     266      18      37 1.33 1.11            23a  OCC    2617  22211  
        Sus. + E7{1}                   23     263      20      35 1.33 1.11            23a  OCC    2595  22211  
        Sus. + E8{1}                   39     303      43      78 1.33 1.11            23a  OCC    3050  22211  
 
 AE01F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     184      17      30 1.00 1.00 1.00 1.00  23a SUST    1379  16700  
        TR:Amb to T1{1}                 9      30      18      19 1.00 1.00 1.00 1.00 (17) DISP     282  25050  
        Amb to T1{1}                    9      30      18      19 1.00 1.00 1.00 1.00 (17) DISP     282  25050  
        Sus. + E1{1}                   39     301      52      79 1.00 1.00            23a  OCC    2352  22211  
        Sus. + E2{1}                   23     262      23      34 1.00 1.00            23a  OCC    1957  22211  
        Sus. + E3{1}                   20     267      26      38 1.00 1.00            23a  OCC    1997  22211  
        Sus. + E4{1}                   36     306      37      75 1.00 1.00            23a  OCC    2351  22211  
        Sus. + E5{1}                   36     305      46      76 1.00 1.00            23a  OCC    2357  22211  
        Sus. + E6{1}                   20     266      18      37 1.00 1.00            23a  OCC    1983  22211  
        Sus. + E7{1}                   23     263      20      35 1.00 1.00            23a  OCC    1966  22211  
        Sus. + E8{1}                   39     303      43      78 1.00 1.00            23a  OCC    2343  22211  
 
 AE02   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     154      24      30 1.00 1.00 1.00 1.00  23a SUST    1172  16700  
        TR:Amb to T1{1}                 9      12      16      19 1.00 1.00 1.00 1.00 (17) DISP     195  25050  
        Amb to T1{1}                    9      12      16      19 1.00 1.00 1.00 1.00 (17) DISP     195  25050  
        Sus. + E1{1}                   37     276      48      79 1.00 1.00            23a  OCC    2156  22211  
        Sus. + E2{1}                   21     235      38      34 1.00 1.00            23a  OCC    1781  22211  
        Sus. + E3{1}                   19     229      24      38 1.00 1.00            23a  OCC    1732  22211  
        Sus. + E4{1}                   35     270      34      75 1.00 1.00            23a  OCC    2091  22211  
        Sus. + E5{1}                   35     269      42      76 1.00 1.00            23a  OCC    2093  22211  
        Sus. + E6{1}                   19     228      32      37 1.00 1.00            23a  OCC    1725  22211  
        Sus. + E7{1}                   22     236      29      35 1.00 1.00            23a  OCC    1784  22211  
        Sus. + E8{1}                   38     277      40      78 1.00 1.00            23a  OCC    2152  22211  
 
 AE12   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     197     166      30 1.00 1.00 1.00 1.00  23a SUST    1903  16700  
        TR:Amb to T1{1}                 9      39      26      19 1.00 1.00 1.00 1.00 (17) DISP     354  25050  
        Amb to T1{1}                    9      39      26      19 1.00 1.00 1.00 1.00 (17) DISP     354  25050  
        Sus. + E1{1}                   11     288     183      79 1.00 1.00            23a  OCC    2668  22211  
        Sus. + E2{1}                    5     226     173      34 1.00 1.00            23a  OCC    2124  22211  
        Sus. + E3{1}                    7     231     167      38 1.00 1.00            23a  OCC    2158  22211  
        Sus. + E4{1}                    9     293     191      75 1.00 1.00            23a  OCC    2696  22211  
        Sus. + E5{1}                    9     293     191      76 1.00 1.00            23a  OCC    2697  22211  
        Sus. + E6{1}                    7     231     168      37 1.00 1.00            23a  OCC    2156  22211  
        Sus. + E7{1}                    4     226     173      35 1.00 1.00            23a  OCC    2126  22211  
        Sus. + E8{1}                   12     289     183      78 1.00 1.00            23a  OCC    2667  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE03N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     173     173      30 1.00 1.00 1.00 1.00  23a SUST    1811  16700  
        TR:Amb to T1{1}                 9      44      28      19 1.00 1.00 1.00 1.00 (17) DISP     388  25050  
        Amb to T1{1}                    9      44      28      19 1.00 1.00 1.00 1.00 (17) DISP     388  25050  
        Sus. + E1{1}                   10     247     183      79 1.00 1.00            23a  OCC    2459  22211  
        Sus. + E2{1}                    6     237     175      34 1.00 1.00            23a  OCC    2273  22211  
        Sus. + E3{1}                    8     236     183      38 1.00 1.00            23a  OCC    2279  22211  
        Sus. + E4{1}                    8     247     191      75 1.00 1.00            23a  OCC    2449  22211  
        Sus. + E5{1}                    7     247     191      76 1.00 1.00            23a  OCC    2457  22211  
        Sus. + E6{1}                    8     237     183      37 1.00 1.00            23a  OCC    2285  22211  
        Sus. + E7{1}                    5     236     175      35 1.00 1.00            23a  OCC    2268  22211  
        Sus. + E8{1}                   10     246     183      78 1.00 1.00            23a  OCC    2451  22211  
 
 AE03N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     173     173      30 1.33 1.11 1.00 1.00  23a SUST    2209  16700  
        TR:Amb to T1{1}                 9      28      44      19 1.78 1.48 1.00 1.00 (17) DISP     586  25050  
        Amb to T1{1}                    9      28      44      19 1.78 1.48 1.00 1.00 (17) DISP     586  25050  
        Sus. + E1{1}                   10     183     247      79 1.33 1.11            23a  OCC    2909  22211  
        Sus. + E2{1}                    6     175     237      34 1.33 1.11            23a  OCC    2722  22211  
        Sus. + E3{1}                    8     183     236      38 1.33 1.11            23a  OCC    2730  22211  
        Sus. + E4{1}                    8     191     247      75 1.33 1.11            23a  OCC    2907  22211  
        Sus. + E5{1}                    7     191     247      76 1.33 1.11            23a  OCC    2915  22211  
        Sus. + E6{1}                    8     183     237      37 1.33 1.11            23a  OCC    2737  22211  
        Sus. + E7{1}                    5     175     236      35 1.33 1.11            23a  OCC    2716  22211  
        Sus. + E8{1}                   10     183     246      78 1.33 1.11            23a  OCC    2901  22211  
 
 AE03F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  11     155      41     162 1.33 1.11 1.00 1.00  23a SUST    1931  16700  
        TR:Amb to T1{1}                 3      25      16      47 1.78 1.48 1.00 1.00 (17) DISP     482  25050  
        Amb to T1{1}                    3      25      16      47 1.78 1.48 1.00 1.00 (17) DISP     482  25050  
        Sus. + E1{1}                   12     165     101     224 1.33 1.11            23a  OCC    2603  22211  
        Sus. + E2{1}                   16     161      65     245 1.33 1.11            23a  OCC    2571  22211  
        Sus. + E3{1}                   15     167      67     242 1.33 1.11            23a  OCC    2564  22211  
        Sus. + E4{1}                   13     171      99     221 1.33 1.11            23a  OCC    2592  22211  
        Sus. + E5{1}                   12     172     100     222 1.33 1.11            23a  OCC    2600  22211  
        Sus. + E6{1}                   16     168      67     243 1.33 1.11            23a  OCC    2573  22211  
        Sus. + E7{1}                   15     160      66     244 1.33 1.11            23a  OCC    2562  22211  
        Sus. + E8{1}                   13     164     101     223 1.33 1.11            23a  OCC    2595  22211  
 
 AE03F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  11      41     155     162 1.00 1.00 1.00 1.00  23a SUST    1651  16700  
        TR:Amb to T1{1}                 3      16      25      47 1.00 1.00 1.00 1.00 (17) DISP     388  25050  
        Amb to T1{1}                    3      16      25      47 1.00 1.00 1.00 1.00 (17) DISP     388  25050  
        Sus. + E1{1}                   12     101     165     224 1.00 1.00            23a  OCC    2286  22211  
        Sus. + E2{1}                   16      65     161     245 1.00 1.00            23a  OCC    2284  22211  
        Sus. + E3{1}                   15      67     167     242 1.00 1.00            23a  OCC    2273  22211  
        Sus. + E4{1}                   13      99     171     221 1.00 1.00            23a  OCC    2271  22211  
        Sus. + E5{1}                   12     100     172     222 1.00 1.00            23a  OCC    2279  22211  
        Sus. + E6{1}                   16      67     168     243 1.00 1.00            23a  OCC    2282  22211  
        Sus. + E7{1}                   15      66     160     244 1.00 1.00            23a  OCC    2276  22211  
        Sus. + E8{1}                   13     101     164     223 1.00 1.00            23a  OCC    2278  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE04N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  11      76      12     162 1.00 1.00 1.00 1.00  23a SUST    1297  16700  
        TR:Amb to T1{1}                 3       5       2      47 1.00 1.00 1.00 1.00 (17) DISP     329  25050  
        Amb to T1{1}                    3       5       2      47 1.00 1.00 1.00 1.00 (17) DISP     329  25050  
        Sus. + E1{1}                   17     215      37     224 1.00 1.00            23a  OCC    2419  22211  
        Sus. + E2{1}                   21     229      30     245 1.00 1.00            23a  OCC    2576  22211  
        Sus. + E3{1}                   20     225      29     242 1.00 1.00            23a  OCC    2537  22211  
        Sus. + E4{1}                   18     219      38     221 1.00 1.00            23a  OCC    2441  22211  
        Sus. + E5{1}                   17     216      38     222 1.00 1.00            23a  OCC    2423  22211  
        Sus. + E6{1}                   21     228      29     243 1.00 1.00            23a  OCC    2562  22211  
        Sus. + E7{1}                   20     226      30     244 1.00 1.00            23a  OCC    2551  22211  
        Sus. + E8{1}                   18     218      38     223 1.00 1.00            23a  OCC    2437  22211  
 
 AE04N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  11      76      12     162 1.33 1.11 1.00 1.00  23a SUST    1385  16700  
        TR:Amb to T1{1}                 3       5       2      47 1.78 1.48 1.00 1.00 (17) DISP     333  25050  
        Amb to T1{1}                    3       5       2      47 1.78 1.48 1.00 1.00 (17) DISP     333  25050  
        Sus. + E1{1}                   17     215      37     224 1.33 1.11            23a  OCC    2818  22211  
        Sus. + E2{1}                   21     229      30     245 1.33 1.11            23a  OCC    2999  22211  
        Sus. + E3{1}                   20     225      29     242 1.33 1.11            23a  OCC    2951  22211  
        Sus. + E4{1}                   18     219      38     221 1.33 1.11            23a  OCC    2853  22211  
        Sus. + E5{1}                   17     216      38     222 1.33 1.11            23a  OCC    2827  22211  
        Sus. + E6{1}                   21     228      29     243 1.33 1.11            23a  OCC    2983  22211  
        Sus. + E7{1}                   20     226      30     244 1.33 1.11            23a  OCC    2968  22211  
        Sus. + E8{1}                   18     218      38     223 1.33 1.11            23a  OCC    2844  22211  
 
 AE04F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   6      71     183      10 1.33 1.11 1.00 1.00  23a SUST    1628  16700  
        TR:Amb to T1{1}                 8       7      44       2 1.78 1.48 1.00 1.00 (17) DISP     460  25050  
        Amb to T1{1}                    8       7      44       2 1.78 1.48 1.00 1.00 (17) DISP     460  25050  
        Sus. + E1{1}                   34     216     247      37 1.33 1.11            23a  OCC    3139  22211  
        Sus. + E2{1}                   49     235     262      32 1.33 1.11            23a  OCC    3363  22211  
        Sus. + E3{1}                   52     232     258      32 1.33 1.11            23a  OCC    3320  22211  
        Sus. + E4{1}                   32     219     243      37 1.33 1.11            23a  OCC    3162  22211  
        Sus. + E5{1}                   30     216     244      36 1.33 1.11            23a  OCC    3133  22211  
        Sus. + E6{1}                   53     235     259      32 1.33 1.11            23a  OCC    3354  22211  
        Sus. + E7{1}                   48     232     261      32 1.33 1.11            23a  OCC    3328  22211  
        Sus. + E8{1}                   35     219     246      37 1.33 1.11            23a  OCC    3168  22211  
 
 AE04F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   6      71     183      10 1.00 1.00 1.00 1.00  23a SUST    1426  16700  
        TR:Amb to T1{1}                 8       7      44       2 1.00 1.00 1.00 1.00 (17) DISP     310  25050  
        Amb to T1{1}                    8       7      44       2 1.00 1.00 1.00 1.00 (17) DISP     310  25050  
        Sus. + E1{1}                   34     216     247      37 1.00 1.00            23a  OCC    2600  22211  
        Sus. + E2{1}                   49     235     262      32 1.00 1.00            23a  OCC    2776  22211  
        Sus. + E3{1}                   52     232     258      32 1.00 1.00            23a  OCC    2742  22211  
        Sus. + E4{1}                   32     219     243      37 1.00 1.00            23a  OCC    2613  22211  
        Sus. + E5{1}                   30     216     244      36 1.00 1.00            23a  OCC    2592  22211  
        Sus. + E6{1}                   53     235     259      32 1.00 1.00            23a  OCC    2768  22211  
        Sus. + E7{1}                   48     232     261      32 1.00 1.00            23a  OCC    2749  22211  
        Sus. + E8{1}                   35     219     246      37 1.00 1.00            23a  OCC    2620  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE05   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  36      42     342      10 1.00 1.00 1.00 1.00  23a SUST    2511  16700  
        TR:Amb to T1{1}                 8       2      17       2 1.00 1.00 1.00 1.00 (17) DISP     127  25050  
        Amb to T1{1}                    8       2      17       2 1.00 1.00 1.00 1.00 (17) DISP     127  25050  
        Sus. + E1{1}                   37     128     406      37 1.00 1.00            23a  OCC    3329  22211  
        Sus. + E2{1}                   46     138     378      32 1.00 1.00            23a  OCC    3288  22211  
        Sus. + E3{1}                   55     135     368      32 1.00 1.00            23a  OCC    3257  22211  
        Sus. + E4{1}                   28     130     396      37 1.00 1.00            23a  OCC    3300  22211  
        Sus. + E5{1}                   27     129     396      36 1.00 1.00            23a  OCC    3289  22211  
        Sus. + E6{1}                   57     137     368      32 1.00 1.00            23a  OCC    3268  22211  
        Sus. + E7{1}                   44     136     377      32 1.00 1.00            23a  OCC    3277  22211  
        Sus. + E8{1}                   39     130     406      37 1.00 1.00            23a  OCC    3339  22211  
 
 AE06   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 105      35     381      10 1.00 1.00 1.00 1.00  23a SUST    2815  16700  
        TR:Amb to T1{1}                 8       4      11       2 1.00 1.00 1.00 1.00 (17) DISP      87  25050  
        Amb to T1{1}                    8       4      11       2 1.00 1.00 1.00 1.00 (17) DISP      87  25050  
        Sus. + E1{1}                   46     101     439      37 1.00 1.00            23a  OCC    3502  22211  
        Sus. + E2{1}                   38     108     400      32 1.00 1.00            23a  OCC    3403  22211  
        Sus. + E3{1}                   63     106     388      32 1.00 1.00            23a  OCC    3388  22211  
        Sus. + E4{1}                   20     103     428      37 1.00 1.00            23a  OCC    3454  22211  
        Sus. + E5{1}                   18     102     427      36 1.00 1.00            23a  OCC    3445  22211  
        Sus. + E6{1}                   65     107     388      32 1.00 1.00            23a  OCC    3396  22211  
        Sus. + E7{1}                   36     107     400      32 1.00 1.00            23a  OCC    3395  22211  
        Sus. + E8{1}                   47     102     439      37 1.00 1.00            23a  OCC    3511  22211  
 
 AE11 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 127      14     494      10 1.18 1.18 1.00 1.00  23a SUST    4273  16700  
        TR:Amb to T1{1}                 8      10       7       2 1.57 1.57 1.57 1.00 (17) DISP     146  25050  
        Amb to T1{1}                    8      10       7       2 1.57 1.57 1.57 1.00 (17) DISP     146  25050  
        Sus. + E1{1}                   48      22     520      37 1.18 1.18            23a  OCC    4590  22211  
        Sus. + E2{1}                   35      23     540      32 1.18 1.18            23a  OCC    4715  22211  
        Sus. + E3{1}                   66      23     556      32 1.18 1.18            23a  OCC    4855  22211  
        Sus. + E4{1}                   17      21     504      37 1.18 1.18            23a  OCC    4498  22211  
        Sus. + E5{1}                   16      21     503      36 1.18 1.18            23a  OCC    4493  22211  
        Sus. + E6{1}                   68      24     556      32 1.18 1.18            23a  OCC    4863  22211  
        Sus. + E7{1}                   34      22     539      32 1.18 1.18            23a  OCC    4706  22211  
        Sus. + E8{1}                   50      22     521      37 1.18 1.18            23a  OCC    4597  22211  
 
 AE11 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 138       6     494      10 1.18 1.18 1.00 1.00  23a SUST    4277  16700  
        TR:Amb to T1{1}                 8      10       7       2 1.57 1.57 1.57 1.00 (17) DISP     146  25050  
        Amb to T1{1}                    8      10       7       2 1.57 1.57 1.57 1.00 (17) DISP     146  25050  
        Sus. + E1{1}                   50      13     520      35 1.18 1.18            23a  OCC    4586  22211  
        Sus. + E2{1}                   34      16     540      33 1.18 1.18            23a  OCC    4724  22211  
        Sus. + E3{1}                   67      14     556      34 1.18 1.18            23a  OCC    4861  22211  
        Sus. + E4{1}                   16      14     504      35 1.18 1.18            23a  OCC    4495  22211  
        Sus. + E5{1}                   14      14     503      35 1.18 1.18            23a  OCC    4490  22211  
        Sus. + E6{1}                   69      15     556      34 1.18 1.18            23a  OCC    4870  22211  
        Sus. + E7{1}                   32      15     539      33 1.18 1.18            23a  OCC    4715  22211  
        Sus. + E8{1}                   51      13     521      35 1.18 1.18            23a  OCC    4593  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE07N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 139       4     502      10 1.00 1.00 1.00 1.00  23a SUST    3695  16700  
        TR:Amb to T1{1}                 8      11       9       2 1.00 1.00 1.00 1.00 (17) DISP     100  25050  
        Amb to T1{1}                    8      11       9       2 1.00 1.00 1.00 1.00 (17) DISP     100  25050  
        Sus. + E1{1}                   50      17     524      35 1.00 1.00            23a  OCC    3976  22211  
        Sus. + E2{1}                   34      20     552      33 1.00 1.00            23a  OCC    4126  22211  
        Sus. + E3{1}                   68      19     568      34 1.00 1.00            23a  OCC    4244  22211  
        Sus. + E4{1}                   16      18     508      35 1.00 1.00            23a  OCC    3915  22211  
        Sus. + E5{1}                   14      18     507      35 1.00 1.00            23a  OCC    3911  22211  
        Sus. + E6{1}                   69      19     569      34 1.00 1.00            23a  OCC    4252  22211  
        Sus. + E7{1}                   32      20     551      33 1.00 1.00            23a  OCC    4118  22211  
        Sus. + E8{1}                   51      17     525      35 1.00 1.00            23a  OCC    3983  22211  
 
 AE07N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 139     502       4      10 1.33 1.11 1.00 1.00  23a SUST    4902  16700  
        TR:Amb to T1{1}                 8       9      11       2 1.78 1.48 1.00 1.00 (17) DISP     158  25050  
        Amb to T1{1}                    8       9      11       2 1.78 1.48 1.00 1.00 (17) DISP     158  25050  
        Sus. + E1{1}                   50     524      17      35 1.33 1.11            23a  OCC    5225  22211  
        Sus. + E2{1}                   34     552      20      33 1.33 1.11            23a  OCC    5445  22211  
        Sus. + E3{1}                   68     568      19      34 1.33 1.11            23a  OCC    5602  22211  
        Sus. + E4{1}                   16     508      18      35 1.33 1.11            23a  OCC    5131  22211  
        Sus. + E5{1}                   14     507      18      35 1.33 1.11            23a  OCC    5126  22211  
        Sus. + E6{1}                   69     569      19      34 1.33 1.11            23a  OCC    5612  22211  
        Sus. + E7{1}                   32     551      20      33 1.33 1.11            23a  OCC    5434  22211  
        Sus. + E8{1}                   51     525      17      35 1.33 1.11            23a  OCC    5233  22211  
 
 AE07F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     577       6       0 1.33 1.11 1.00 1.00  23a SUST    5590  16700  
        TR:Amb to T1{1}                 9       9       1      12 1.78 1.48 1.00 1.00 (17) DISP     143  25050  
        Amb to T1{1}                    9       9       1      12 1.78 1.48 1.00 1.00 (17) DISP     143  25050  
        Sus. + E1{1}                   22     581      15      29 1.33 1.11            23a  OCC    5821  22211  
        Sus. + E2{1}                   38     629      12      33 1.33 1.11            23a  OCC    6160  22211  
        Sus. + E3{1}                   40     632      12      32 1.33 1.11            23a  OCC    6189  22211  
        Sus. + E4{1}                   24     585      15      30 1.33 1.11            23a  OCC    5838  22211  
        Sus. + E5{1}                   25     585      15      30 1.33 1.11            23a  OCC    5837  22211  
        Sus. + E6{1}                   40     633      12      33 1.33 1.11            23a  OCC    6196  22211  
        Sus. + E7{1}                   38     628      12      33 1.33 1.11            23a  OCC    6153  22211  
        Sus. + E8{1}                   22     581      15      30 1.33 1.11            23a  OCC    5822  22211  
 
 AE07F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     577       6       0 1.00 1.00 1.00 1.00  23a SUST    4202  16700  
        TR:Amb to T1{1}                 9       9       1      12 1.00 1.00 1.00 1.00 (17) DISP     107  25050  
        Amb to T1{1}                    9       9       1      12 1.00 1.00 1.00 1.00 (17) DISP     107  25050  
        Sus. + E1{1}                   22     581      15      29 1.00 1.00            23a  OCC    4428  22211  
        Sus. + E2{1}                   38     629      12      33 1.00 1.00            23a  OCC    4662  22211  
        Sus. + E3{1}                   40     632      12      32 1.00 1.00            23a  OCC    4681  22211  
        Sus. + E4{1}                   24     585      15      30 1.00 1.00            23a  OCC    4441  22211  
        Sus. + E5{1}                   25     585      15      30 1.00 1.00            23a  OCC    4440  22211  
        Sus. + E6{1}                   40     633      12      33 1.00 1.00            23a  OCC    4687  22211  
        Sus. + E7{1}                   38     628      12      33 1.00 1.00            23a  OCC    4656  22211  
        Sus. + E8{1}                   22     581      15      30 1.00 1.00            23a  OCC    4430  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE13 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  58     639       1       0 1.00 1.00 1.00 1.00  23a SUST    4653  16700  
        TR:Amb to T1{1}                 9       6       1      12 1.00 1.00 1.00 1.00 (17) DISP      94  25050  
        Amb to T1{1}                    9       6       1      12 1.00 1.00 1.00 1.00 (17) DISP      94  25050  
        Sus. + E1{1}                   23     665      10      29 1.00 1.00            23a  OCC    4949  22211  
        Sus. + E2{1}                   39     677      15      33 1.00 1.00            23a  OCC    5044  22211  
        Sus. + E3{1}                   41     666      14      32 1.00 1.00            23a  OCC    4979  22211  
        Sus. + E4{1}                   25     654      11      30 1.00 1.00            23a  OCC    4909  22211  
        Sus. + E5{1}                   25     653      10      30 1.00 1.00            23a  OCC    4907  22211  
        Sus. + E6{1}                   41     666      15      33 1.00 1.00            23a  OCC    4983  22211  
        Sus. + E7{1}                   38     677      14      33 1.00 1.00            23a  OCC    5041  22211  
        Sus. + E8{1}                   23     665      10      30 1.00 1.00            23a  OCC    4951  22211  
 
 AE13 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     639       1       0 1.00 1.00 1.00 1.00  23a SUST    4627  16700  
        TR:Amb to T1{1}                 2       6       1      12 1.00 1.00 1.00 1.00 (17) DISP      92  25050  
        Amb to T1{1}                    2       6       1      12 1.00 1.00 1.00 1.00 (17) DISP      92  25050  
        Sus. + E1{1}                   15     665      10      29 1.00 1.00            23a  OCC    4920  22211  
        Sus. + E2{1}                   18     677      15      33 1.00 1.00            23a  OCC    5010  22211  
        Sus. + E3{1}                   18     666      14      32 1.00 1.00            23a  OCC    4945  22211  
        Sus. + E4{1}                   15     654      11      30 1.00 1.00            23a  OCC    4880  22211  
        Sus. + E5{1}                   15     653      10      30 1.00 1.00            23a  OCC    4877  22211  
        Sus. + E6{1}                   18     666      15      33 1.00 1.00            23a  OCC    4949  22211  
        Sus. + E7{1}                   18     677      14      33 1.00 1.00            23a  OCC    5007  22211  
        Sus. + E8{1}                   15     665      10      30 1.00 1.00            23a  OCC    4922  22211  
 
 AE08 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     454       1       0 1.11 1.23 1.00 1.00  23a SUST    3637  16700  
        TR:Amb to T1{1}                 2      11       1      12 1.48 1.64 1.64 1.00 (17) DISP     143  25050  
        Amb to T1{1}                    2      11       1      12 1.48 1.64 1.64 1.00 (17) DISP     143  25050  
        Sus. + E1{1}                   14     470       2      29 1.11 1.23            23a  OCC    3887  22211  
        Sus. + E2{1}                   17     495       7      33 1.11 1.23            23a  OCC    4058  22211  
        Sus. + E3{1}                   17     491       6      32 1.11 1.23            23a  OCC    4025  22211  
        Sus. + E4{1}                   14     466       3      30 1.11 1.23            23a  OCC    3878  22211  
        Sus. + E5{1}                   14     465       2      30 1.11 1.23            23a  OCC    3875  22211  
        Sus. + E6{1}                   17     491       7      33 1.11 1.23            23a  OCC    4028  22211  
        Sus. + E7{1}                   17     495       6      33 1.11 1.23            23a  OCC    4055  22211  
        Sus. + E8{1}                   14     470       3      30 1.11 1.23            23a  OCC    3889  22211  
 
 AE08 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     466       0       0 1.11 1.23 1.00 1.00  23a SUST    3735  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    3     467       2       0 1.11 1.23            23a  OCC    3758  22211  
        Sus. + E2{1}                    3     467       2       0 1.11 1.23            23a  OCC    3758  22211  
        Sus. + E3{1}                    3     467       2       0 1.11 1.23            23a  OCC    3759  22211  
        Sus. + E4{1}                    3     467       2       0 1.11 1.23            23a  OCC    3759  22211  
        Sus. + E5{1}                    3     467       2       0 1.11 1.23            23a  OCC    3759  22211  
        Sus. + E6{1}                    3     467       2       0 1.11 1.23            23a  OCC    3759  22211  
        Sus. + E7{1}                    3     467       2       0 1.11 1.23            23a  OCC    3758  22211  
        Sus. + E8{1}                    3     467       2       0 1.11 1.23            23a  OCC    3758  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE09N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0     134       0       0 1.00 1.00 1.00 1.00  23a SUST     972  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    1     134       0       0 1.00 1.00            23a  OCC     974  22211  
        Sus. + E2{1}                    1     134       0       0 1.00 1.00            23a  OCC     974  22211  
        Sus. + E3{1}                    1     135       0       0 1.00 1.00            23a  OCC     975  22211  
        Sus. + E4{1}                    1     135       0       0 1.00 1.00            23a  OCC     975  22211  
        Sus. + E5{1}                    1     135       0       0 1.00 1.00            23a  OCC     975  22211  
        Sus. + E6{1}                    1     135       0       0 1.00 1.00            23a  OCC     975  22211  
        Sus. + E7{1}                    1     134       0       0 1.00 1.00            23a  OCC     974  22211  
        Sus. + E8{1}                    1     134       0       0 1.00 1.00            23a  OCC     974  22211  
 
 AE09N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     134       0       0 1.33 1.11 1.00 1.00  23a SUST    1295  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    1     134       0       0 1.33 1.11            23a  OCC    1298  22211  
        Sus. + E2{1}                    1     134       0       0 1.33 1.11            23a  OCC    1298  22211  
        Sus. + E3{1}                    1     135       0       0 1.33 1.11            23a  OCC    1300  22211  
        Sus. + E4{1}                    1     135       0       0 1.33 1.11            23a  OCC    1300  22211  
        Sus. + E5{1}                    1     135       0       0 1.33 1.11            23a  OCC    1300  22211  
        Sus. + E6{1}                    1     135       0       0 1.33 1.11            23a  OCC    1300  22211  
        Sus. + E7{1}                    1     134       0       0 1.33 1.11            23a  OCC    1298  22211  
        Sus. + E8{1}                    1     134       0       0 1.33 1.11            23a  OCC    1298  22211  
 
 AE09F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 355       0       0       0 1.33 1.11 1.00 1.00  23a SUST     167  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E2{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E3{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E4{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E5{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E6{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E7{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E8{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
 
 AE09F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 355       0       0       0 1.00 1.00 1.00 1.00  23a SUST     167  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE10   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 355       0       0       0 1.00 1.00 1.00 1.00  23a SUST     167  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
 
 *** Segment AE end   ***
 
 *** Segment AF begin ***
 
 AE08   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  61      12       0       1 1.11 1.23 1.00 1.00  23a SUST     323  16700  
        TR:Amb to T1{1}                13      11      12       1 1.48 1.64 1.64 1.00 (17) DISP     387  25050  
        Amb to T1{1}                   13      11      12       1 1.48 1.64 1.64 1.00 (17) DISP     387  25050  
        Sus. + E1{1}                   20      27      29       2 1.11 1.23            23a  OCC    1101  22211  
        Sus. + E2{1}                   11      53      33       5 1.11 1.23            23a  OCC    1503  22211  
        Sus. + E3{1}                   24      51      32       4 1.11 1.23            23a  OCC    1472  22211  
        Sus. + E4{1}                    7      26      31       2 1.11 1.23            23a  OCC    1101  22211  
        Sus. + E5{1}                    7      26      30       2 1.11 1.23            23a  OCC    1093  22211  
        Sus. + E6{1}                   25      51      33       5 1.11 1.23            23a  OCC    1484  22211  
        Sus. + E7{1}                   11      53      33       4 1.11 1.23            23a  OCC    1491  22211  
        Sus. + E8{1}                   20      27      30       2 1.11 1.23            23a  OCC    1109  22211  
 
 AF01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  56       0      13       1 1.00 1.00 1.00 1.00  23a SUST     348  16700  
        TR:Amb to T1{1}                13      12      10       1 1.00 1.00 1.00 1.00 (17) DISP     337  25050  
        Amb to T1{1}                   13      12      10       1 1.00 1.00 1.00 1.00 (17) DISP     337  25050  
        Sus. + E1{1}                   20      15      17       2 1.00 1.00            23a  OCC     712  22211  
        Sus. + E2{1}                   12      19      40       5 1.00 1.00            23a  OCC    1099  22211  
        Sus. + E3{1}                   24      17      39       4 1.00 1.00            23a  OCC    1069  22211  
        Sus. + E4{1}                    8      16      16       2 1.00 1.00            23a  OCC     719  22211  
        Sus. + E5{1}                    8      16      16       2 1.00 1.00            23a  OCC     709  22211  
        Sus. + E6{1}                   24      18      38       5 1.00 1.00            23a  OCC    1077  22211  
        Sus. + E7{1}                   12      18      40       4 1.00 1.00            23a  OCC    1091  22211  
        Sus. + E8{1}                   20      15      17       2 1.00 1.00            23a  OCC     722  22211  
 
 *** Segment AF end   ***
 
 *** Segment AG begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AH03   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134      22       3       1 1.00 1.00 1.00 1.00  23a SUST    2374  16700  
        TR:Amb to T1{1}                 2       1       2       1 1.11 1.14 1.14 1.00 (17) DISP     228  25050  
        Amb to T1{1}                    2       1       2       1 1.11 1.14 1.14 1.00 (17) DISP     228  25050  
        Sus. + E1{1}                    8      22      22       8 1.00 1.00            23a  OCC    4309  22211  
        Sus. + E2{1}                    5      26      21       7 1.00 1.00            23a  OCC    4283  22211  
        Sus. + E3{1}                    5      33      20       8 1.00 1.00            23a  OCC    4454  22211  
        Sus. + E4{1}                    8      28      22       8 1.00 1.00            23a  OCC    4455  22211  
        Sus. + E5{1}                    8      26      21       8 1.00 1.00            23a  OCC    4338  22211  
        Sus. + E6{1}                    5      31      21       7 1.00 1.00            23a  OCC    4459  22211  
        Sus. + E7{1}                    5      27      20       7 1.00 1.00            23a  OCC    4235  22211  
        Sus. + E8{1}                    8      22      23       8 1.00 1.00            23a  OCC    4393  22211  
 
 AG05   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134      28       2       1 1.00 1.00 1.00 1.00  23a SUST    2956  16700  
        TR:Amb to T1{1}                 2       3       1       1 1.00 1.00 1.00 1.00 (17) DISP     327  25050  
        Amb to T1{1}                    2       3       1       1 1.00 1.00 1.00 1.00 (17) DISP     327  25050  
        Sus. + E1{1}                    4      30       7       8 1.00 1.00            23a  OCC    3800  22211  
        Sus. + E2{1}                    0      39       6       7 1.00 1.00            23a  OCC    4254  22211  
        Sus. + E3{1}                    1      34       6       8 1.00 1.00            23a  OCC    3898  22211  
        Sus. + E4{1}                    4      36       7       8 1.00 1.00            23a  OCC    4044  22211  
        Sus. + E5{1}                    4      36       7       8 1.00 1.00            23a  OCC    4099  22211  
        Sus. + E6{1}                    0      33       6       7 1.00 1.00            23a  OCC    3833  22211  
        Sus. + E7{1}                    1      40       6       7 1.00 1.00            23a  OCC    4330  22211  
        Sus. + E8{1}                    4      30       7       8 1.00 1.00            23a  OCC    3770  22211  
 
 AG01N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       8       2       1 1.00 1.00 1.00 1.00  23a SUST    1130  16700  
        TR:Amb to T1{1}                 2       8       1       1 1.00 1.00 1.00 1.00 (17) DISP     741  25050  
        Amb to T1{1}                    2       8       1       1 1.00 1.00 1.00 1.00 (17) DISP     741  25050  
        Sus. + E1{1}                    3      15       6       8 1.00 1.00            23a  OCC    2146  22211  
        Sus. + E2{1}                    0      16       6       7 1.00 1.00            23a  OCC    2079  22211  
        Sus. + E3{1}                    0      15       6       8 1.00 1.00            23a  OCC    2046  22211  
        Sus. + E4{1}                    3      16       7       8 1.00 1.00            23a  OCC    2152  22211  
        Sus. + E5{1}                    3      15       7       8 1.00 1.00            23a  OCC    2119  22211  
        Sus. + E6{1}                    0      16       6       7 1.00 1.00            23a  OCC    2107  22211  
        Sus. + E7{1}                    0      15       6       7 1.00 1.00            23a  OCC    2020  22211  
        Sus. + E8{1}                    3      16       6       8 1.00 1.00            23a  OCC    2177  22211  
 
 AG01N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       8       2       1 1.00 1.00 1.00 1.00  23a SUST    1130  16700  
        TR:Amb to T1{1}                 2       8       1       1 1.31 1.09 1.00 1.00 (17) DISP     964  25050  
        Amb to T1{1}                    2       8       1       1 1.31 1.09 1.00 1.00 (17) DISP     964  25050  
        Sus. + E1{1}                    3      15       6       8 1.00 1.00            23a  OCC    2146  22211  
        Sus. + E2{1}                    0      16       6       7 1.00 1.00            23a  OCC    2079  22211  
        Sus. + E3{1}                    0      15       6       8 1.00 1.00            23a  OCC    2046  22211  
        Sus. + E4{1}                    3      16       7       8 1.00 1.00            23a  OCC    2152  22211  
        Sus. + E5{1}                    3      15       7       8 1.00 1.00            23a  OCC    2119  22211  
        Sus. + E6{1}                    0      16       6       7 1.00 1.00            23a  OCC    2107  22211  
        Sus. + E7{1}                    0      15       6       7 1.00 1.00            23a  OCC    2020  22211  
        Sus. + E8{1}                    3      16       6       8 1.00 1.00            23a  OCC    2177  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AG01F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 114       6       1       2 1.00 1.00 1.00 1.00  23a SUST     851  16700  
        TR:Amb to T1{1}                13       9       1       1 1.31 1.09 1.00 1.00 (17) DISP    1156  25050  
        Amb to T1{1}                   13       9       1       1 1.31 1.09 1.00 1.00 (17) DISP    1156  25050  
        Sus. + E1{1}                   11      14       8       6 1.00 1.00            23a  OCC    1932  22211  
        Sus. + E2{1}                   21      16       7       6 1.00 1.00            23a  OCC    2029  22211  
        Sus. + E3{1}                   15      14       7       6 1.00 1.00            23a  OCC    1912  22211  
        Sus. + E4{1}                   17      15       8       7 1.00 1.00            23a  OCC    2008  22211  
        Sus. + E5{1}                   17      14       8       6 1.00 1.00            23a  OCC    1969  22211  
        Sus. + E6{1}                   15      15       7       6 1.00 1.00            23a  OCC    1986  22211  
        Sus. + E7{1}                   21      15       7       6 1.00 1.00            23a  OCC    1954  22211  
        Sus. + E8{1}                   11      14       8       6 1.00 1.00            23a  OCC    1967  22211  
 
 AG01F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 114       1       6       2 1.00 1.00 1.00 1.00  23a SUST     851  16700  
        TR:Amb to T1{1}                13       1       9       1 1.00 1.00 1.00 1.00 (17) DISP     893  25050  
        Amb to T1{1}                   13       1       9       1 1.00 1.00 1.00 1.00 (17) DISP     893  25050  
        Sus. + E1{1}                   11       8      14       6 1.00 1.00            23a  OCC    1932  22211  
        Sus. + E2{1}                   21       7      16       6 1.00 1.00            23a  OCC    2029  22211  
        Sus. + E3{1}                   15       7      14       6 1.00 1.00            23a  OCC    1912  22211  
        Sus. + E4{1}                   17       8      15       7 1.00 1.00            23a  OCC    2008  22211  
        Sus. + E5{1}                   17       8      14       6 1.00 1.00            23a  OCC    1969  22211  
        Sus. + E6{1}                   15       7      15       6 1.00 1.00            23a  OCC    1986  22211  
        Sus. + E7{1}                   21       7      15       6 1.00 1.00            23a  OCC    1954  22211  
        Sus. + E8{1}                   11       8      14       6 1.00 1.00            23a  OCC    1967  22211  
 
 AG02N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       2      13       2 1.00 1.00 1.00 1.00  23a SUST    1543  16700  
        TR:Amb to T1{1}                13       3       6       1 1.00 1.00 1.00 1.00 (17) DISP     672  25050  
        Amb to T1{1}                   13       3       6       1 1.00 1.00 1.00 1.00 (17) DISP     672  25050  
        Sus. + E1{1}                   13      22      19       6 1.00 1.00            23a  OCC    3619  22211  
        Sus. + E2{1}                   19      24      21       6 1.00 1.00            23a  OCC    3840  22211  
        Sus. + E3{1}                   17      24      21       6 1.00 1.00            23a  OCC    3861  22211  
        Sus. + E4{1}                   14      22      19       7 1.00 1.00            23a  OCC    3588  22211  
        Sus. + E5{1}                   14      22      19       6 1.00 1.00            23a  OCC    3627  22211  
        Sus. + E6{1}                   17      23      22       6 1.00 1.00            23a  OCC    3837  22211  
        Sus. + E7{1}                   18      24      21       6 1.00 1.00            23a  OCC    3867  22211  
        Sus. + E8{1}                   13      21      20       6 1.00 1.00            23a  OCC    3580  22211  
 
 AG02N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       7      11       2 1.00 1.00 1.00 1.00  23a SUST    1543  16700  
        TR:Amb to T1{1}                13       6       3       1 1.31 1.09 1.00 1.00 (17) DISP     847  25050  
        Amb to T1{1}                   13       6       3       1 1.31 1.09 1.00 1.00 (17) DISP     847  25050  
        Sus. + E1{1}                   13      26      19       6 1.00 1.00            23a  OCC    3619  22211  
        Sus. + E2{1}                   19      29      19       6 1.00 1.00            23a  OCC    3840  22211  
        Sus. + E3{1}                   17      29      19       6 1.00 1.00            23a  OCC    3861  22211  
        Sus. + E4{1}                   14      26      19       7 1.00 1.00            23a  OCC    3588  22211  
        Sus. + E5{1}                   14      26      20       6 1.00 1.00            23a  OCC    3627  22211  
        Sus. + E6{1}                   17      29      18       6 1.00 1.00            23a  OCC    3837  22211  
        Sus. + E7{1}                   18      29      20       6 1.00 1.00            23a  OCC    3867  22211  
        Sus. + E8{1}                   13      26      18       6 1.00 1.00            23a  OCC    3580  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AG02F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       7       2      11 1.00 1.00 1.00 1.00  23a SUST    1443  16700  
        TR:Amb to T1{1}                 1       5       1       3 1.31 1.09 1.00 1.00 (17) DISP     657  25050  
        Amb to T1{1}                    1       5       1       3 1.31 1.09 1.00 1.00 (17) DISP     657  25050  
        Sus. + E1{1}                    3      25       6      20 1.00 1.00            23a  OCC    3397  22211  
        Sus. + E2{1}                    6      28       6      19 1.00 1.00            23a  OCC    3573  22211  
        Sus. + E3{1}                    6      28       5      19 1.00 1.00            23a  OCC    3614  22211  
        Sus. + E4{1}                    3      25       6      19 1.00 1.00            23a  OCC    3350  22211  
        Sus. + E5{1}                    3      25       6      20 1.00 1.00            23a  OCC    3392  22211  
        Sus. + E6{1}                    6      28       5      18 1.00 1.00            23a  OCC    3584  22211  
        Sus. + E7{1}                    6      27       6      20 1.00 1.00            23a  OCC    3606  22211  
        Sus. + E8{1}                    3      25       6      19 1.00 1.00            23a  OCC    3356  22211  
 
 AG02F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       7       2      11 1.00 1.00 1.00 1.00  23a SUST    1443  16700  
        TR:Amb to T1{1}                 1       5       1       3 1.00 1.00 1.00 1.00 (17) DISP     533  25050  
        Amb to T1{1}                    1       5       1       3 1.00 1.00 1.00 1.00 (17) DISP     533  25050  
        Sus. + E1{1}                    3      25       6      20 1.00 1.00            23a  OCC    3397  22211  
        Sus. + E2{1}                    6      28       6      19 1.00 1.00            23a  OCC    3573  22211  
        Sus. + E3{1}                    6      28       5      19 1.00 1.00            23a  OCC    3614  22211  
        Sus. + E4{1}                    3      25       6      19 1.00 1.00            23a  OCC    3350  22211  
        Sus. + E5{1}                    3      25       6      20 1.00 1.00            23a  OCC    3392  22211  
        Sus. + E6{1}                    6      28       5      18 1.00 1.00            23a  OCC    3584  22211  
        Sus. + E7{1}                    6      27       6      20 1.00 1.00            23a  OCC    3606  22211  
        Sus. + E8{1}                    3      25       6      19 1.00 1.00            23a  OCC    3356  22211  
 
 AG03N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       9       1      11 1.00 1.00 1.00 1.00  23a SUST    1568  16700  
        TR:Amb to T1{1}                 1      11       0       3 1.00 1.00 1.00 1.00 (17) DISP     992  25050  
        Amb to T1{1}                    1      11       0       3 1.00 1.00 1.00 1.00 (17) DISP     992  25050  
        Sus. + E1{1}                    3      11       2      20 1.00 1.00            23a  OCC    2411  22211  
        Sus. + E2{1}                    7      10       5      19 1.00 1.00            23a  OCC    2391  22211  
        Sus. + E3{1}                    7       9       4      19 1.00 1.00            23a  OCC    2414  22211  
        Sus. + E4{1}                    3      10       1      19 1.00 1.00            23a  OCC    2364  22211  
        Sus. + E5{1}                    3      10       2      20 1.00 1.00            23a  OCC    2438  22211  
        Sus. + E6{1}                    7       9       5      18 1.00 1.00            23a  OCC    2328  22211  
        Sus. + E7{1}                    7      10       4      20 1.00 1.00            23a  OCC    2471  22211  
        Sus. + E8{1}                    3      11       2      19 1.00 1.00            23a  OCC    2338  22211  
 
 AG03N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 134       9       1      11 1.00 1.00 1.00 1.00  23a SUST    1568  16700  
        TR:Amb to T1{1}                 1      11       0       3 1.31 1.09 1.00 1.00 (17) DISP    1276  25050  
        Amb to T1{1}                    1      11       0       3 1.31 1.09 1.00 1.00 (17) DISP    1276  25050  
        Sus. + E1{1}                    3      11       2      20 1.00 1.00            23a  OCC    2411  22211  
        Sus. + E2{1}                    7      10       5      19 1.00 1.00            23a  OCC    2391  22211  
        Sus. + E3{1}                    7       9       4      19 1.00 1.00            23a  OCC    2414  22211  
        Sus. + E4{1}                    3      10       1      19 1.00 1.00            23a  OCC    2364  22211  
        Sus. + E5{1}                    3      10       2      20 1.00 1.00            23a  OCC    2438  22211  
        Sus. + E6{1}                    7       9       5      18 1.00 1.00            23a  OCC    2328  22211  
        Sus. + E7{1}                    7      10       4      20 1.00 1.00            23a  OCC    2471  22211  
        Sus. + E8{1}                    3      11       2      19 1.00 1.00            23a  OCC    2338  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AG03F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 131       9      11       1 1.00 1.00 1.00 1.00  23a SUST    1665  16700  
        TR:Amb to T1{1}                13      12       3       1 1.31 1.09 1.00 1.00 (17) DISP    1509  25050  
        Amb to T1{1}                   13      12       3       1 1.31 1.09 1.00 1.00 (17) DISP    1509  25050  
        Sus. + E1{1}                   14       9      19       2 1.00 1.00            23a  OCC    2469  22211  
        Sus. + E2{1}                   18      14      19       5 1.00 1.00            23a  OCC    2616  22211  
        Sus. + E3{1}                   17      12      19       4 1.00 1.00            23a  OCC    2580  22211  
        Sus. + E4{1}                   14      11      19       2 1.00 1.00            23a  OCC    2460  22211  
        Sus. + E5{1}                   14      11      20       2 1.00 1.00            23a  OCC    2529  22211  
        Sus. + E6{1}                   18      13      18       4 1.00 1.00            23a  OCC    2511  22211  
        Sus. + E7{1}                   18      14      20       4 1.00 1.00            23a  OCC    2677  22211  
        Sus. + E8{1}                   14      10      18       2 1.00 1.00            23a  OCC    2398  22211  
 
 AG03F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 131      11       9       1 1.00 1.00 1.00 1.00  23a SUST    1665  16700  
        TR:Amb to T1{1}                13      12       5       1 1.00 1.00 1.00 1.00 (17) DISP    1169  25050  
        Amb to T1{1}                   13      12       5       1 1.00 1.00 1.00 1.00 (17) DISP    1169  25050  
        Sus. + E1{1}                   14      13      17       2 1.00 1.00            23a  OCC    2469  22211  
        Sus. + E2{1}                   18      17      16       5 1.00 1.00            23a  OCC    2616  22211  
        Sus. + E3{1}                   17      15      17       4 1.00 1.00            23a  OCC    2580  22211  
        Sus. + E4{1}                   14      14      17       2 1.00 1.00            23a  OCC    2460  22211  
        Sus. + E5{1}                   14      14      17       2 1.00 1.00            23a  OCC    2529  22211  
        Sus. + E6{1}                   18      15      16       4 1.00 1.00            23a  OCC    2511  22211  
        Sus. + E7{1}                   18      17      17       4 1.00 1.00            23a  OCC    2677  22211  
        Sus. + E8{1}                   14      13      16       2 1.00 1.00            23a  OCC    2398  22211  
 
 AF03   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130      11       9       1 1.00 1.00 1.00 1.00  23a SUST    1631  16700  
        TR:Amb to T1{1}                13      12       4       1 1.00 1.00 1.00 1.00 (17) DISP    1217  25050  
        Amb to T1{1}                   13      12       4       1 1.00 1.00 1.00 1.00 (17) DISP    1217  25050  
        Sus. + E1{1}                   14      14      15       2 1.00 1.00            23a  OCC    2256  22211  
        Sus. + E2{1}                   18      20      15       5 1.00 1.00            23a  OCC    2776  22211  
        Sus. + E3{1}                   18      18      16       4 1.00 1.00            23a  OCC    2686  22211  
        Sus. + E4{1}                   14      15      14       2 1.00 1.00            23a  OCC    2295  22211  
        Sus. + E5{1}                   14      15      15       2 1.00 1.00            23a  OCC    2347  22211  
        Sus. + E6{1}                   18      19      15       4 1.00 1.00            23a  OCC    2649  22211  
        Sus. + E7{1}                   18      20      16       4 1.00 1.00            23a  OCC    2809  22211  
        Sus. + E8{1}                   14      14      14       2 1.00 1.00            23a  OCC    2198  22211  
 
 *** Segment AG end   ***
 
 *** Segment AH begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W11    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 486       1       7       1 1.08 1.19 1.00 1.00  23a SUST     676  16700  
        TR:Amb to T1{1}                 2       2       2       0 1.44 1.58 1.58 1.00 (17) DISP      86  25050  
        Amb to T1{1}                    2       2       2       0 1.44 1.58 1.58 1.00 (17) DISP      86  25050  
        Sus. + E1{1}                    7      20      34       8 1.08 1.19            23a  OCC    1550  22211  
        Sus. + E2{1}                    3      20      29       8 1.08 1.19            23a  OCC    1425  22211  
        Sus. + E3{1}                    3      20      23       7 1.08 1.19            23a  OCC    1310  22211  
        Sus. + E4{1}                    2      19      28       9 1.08 1.19            23a  OCC    1412  22211  
        Sus. + E5{1}                    1      20      32       8 1.08 1.19            23a  OCC    1495  22211  
        Sus. + E6{1}                    4      19      26       8 1.08 1.19            23a  OCC    1374  22211  
        Sus. + E7{1}                    4      20      25       7 1.08 1.19            23a  OCC    1359  22211  
        Sus. + E8{1}                    8      19      31      10 1.08 1.19            23a  OCC    1465  22211  
 
 AH01   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 487       1       7       1 1.00 1.00 1.00 1.00  23a SUST     650  16700  
        TR:Amb to T1{1}                 2       2       1       0 1.00 1.00 1.00 1.00 (17) DISP      54  25050  
        Amb to T1{1}                    2       2       1       0 1.00 1.00 1.00 1.00 (17) DISP      54  25050  
        Sus. + E1{1}                    7      18      32       8 1.00 1.00            23a  OCC    1344  22211  
        Sus. + E2{1}                    2      18      27       8 1.00 1.00            23a  OCC    1249  22211  
        Sus. + E3{1}                    2      18      21       7 1.00 1.00            23a  OCC    1158  22211  
        Sus. + E4{1}                    2      17      26       9 1.00 1.00            23a  OCC    1233  22211  
        Sus. + E5{1}                    1      18      29       8 1.00 1.00            23a  OCC    1298  22211  
        Sus. + E6{1}                    3      17      24       8 1.00 1.00            23a  OCC    1209  22211  
        Sus. + E7{1}                    3      18      23       7 1.00 1.00            23a  OCC    1196  22211  
        Sus. + E8{1}                    8      17      28      10 1.00 1.00            23a  OCC    1276  22211  
 
 AH02   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 109       1       8       1 1.00 1.00 1.00 1.00  23a SUST     965  16700  
        TR:Amb to T1{1}                 2       2       1       0 1.00 1.00 1.00 1.00 (17) DISP     209  25050  
        Amb to T1{1}                    2       2       1       0 1.00 1.00 1.00 1.00 (17) DISP     209  25050  
        Sus. + E1{1}                    7      15      29       8 1.00 1.00            23a  OCC    3530  22211  
        Sus. + E2{1}                    2      15      24       8 1.00 1.00            23a  OCC    3183  22211  
        Sus. + E3{1}                    2      16      18       7 1.00 1.00            23a  OCC    2803  22211  
        Sus. + E4{1}                    2      15      23       9 1.00 1.00            23a  OCC    3085  22211  
        Sus. + E5{1}                    1      16      27       8 1.00 1.00            23a  OCC    3349  22211  
        Sus. + E6{1}                    3      15      22       8 1.00 1.00            23a  OCC    3019  22211  
        Sus. + E7{1}                    3      16      21       7 1.00 1.00            23a  OCC    2952  22211  
        Sus. + E8{1}                    8      14      25      10 1.00 1.00            23a  OCC    3252  22211  
 
 AH03 - Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 114      10       1       1 1.00 1.00 1.00 1.00  23a SUST    1172  16700  
        TR:Amb to T1{1}                 2       1       0       0 1.11 1.14 1.14 1.00 (17) DISP      92  25050  
        Amb to T1{1}                    2       1       0       0 1.11 1.14 1.14 1.00 (17) DISP      92  25050  
        Sus. + E1{1}                    6      19       7       8 1.00 1.00            23a  OCC    2466  22211  
        Sus. + E2{1}                    2      18       7       8 1.00 1.00            23a  OCC    2361  22211  
        Sus. + E3{1}                    2      24       7       7 1.00 1.00            23a  OCC    2796  22211  
        Sus. + E4{1}                    3      25       8       9 1.00 1.00            23a  OCC    2975  22211  
        Sus. + E5{1}                    2      21       7       8 1.00 1.00            23a  OCC    2596  22211  
        Sus. + E6{1}                    3      20       7       8 1.00 1.00            23a  OCC    2546  22211  
        Sus. + E7{1}                    3      22       6       7 1.00 1.00            23a  OCC    2583  22211  
        Sus. + E8{1}                    7      23       8      10 1.00 1.00            23a  OCC    2824  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AH03 + Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 127      12       1       3 1.00 1.00 1.00 1.00  23a SUST    1459  16700  
        TR:Amb to T1{1}                 2       1       1       2 1.11 1.14 1.14 1.00 (17) DISP     261  25050  
        Amb to T1{1}                    2       1       1       2 1.11 1.14 1.14 1.00 (17) DISP     261  25050  
        Sus. + E1{1}                    4      22       1      15 1.00 1.00            23a  OCC    2888  22211  
        Sus. + E2{1}                    1      16       1      15 1.00 1.00            23a  OCC    2600  22211  
        Sus. + E3{1}                    1      16       1      15 1.00 1.00            23a  OCC    2598  22211  
        Sus. + E4{1}                    4      21       1      15 1.00 1.00            23a  OCC    2871  22211  
        Sus. + E5{1}                    3      19       1      15 1.00 1.00            23a  OCC    2748  22211  
        Sus. + E6{1}                    0      13       1      14 1.00 1.00            23a  OCC    2521  22211  
        Sus. + E7{1}                    3      18       1      15 1.00 1.00            23a  OCC    2727  22211  
        Sus. + E8{1}                    5      24       1      14 1.00 1.00            23a  OCC    3041  22211  
 
 AH04N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 128       9       8       3 1.00 1.00 1.00 1.00  23a SUST    1454  16700  
        TR:Amb to T1{1}                 2       0       1       2 1.00 1.00 1.00 1.00 (17) DISP     216  25050  
        Amb to T1{1}                    2       0       1       2 1.00 1.00 1.00 1.00 (17) DISP     216  25050  
        Sus. + E1{1}                    4      17      16      15 1.00 1.00            23a  OCC    2975  22211  
        Sus. + E2{1}                    1      15      10      15 1.00 1.00            23a  OCC    2676  22211  
        Sus. + E3{1}                    1      14      10      15 1.00 1.00            23a  OCC    2664  22211  
        Sus. + E4{1}                    4      16      16      15 1.00 1.00            23a  OCC    2963  22211  
        Sus. + E5{1}                    3      15      14      15 1.00 1.00            23a  OCC    2820  22211  
        Sus. + E6{1}                    0      12       8      14 1.00 1.00            23a  OCC    2560  22211  
        Sus. + E7{1}                    2      16      12      15 1.00 1.00            23a  OCC    2821  22211  
        Sus. + E8{1}                    5      19      18      14 1.00 1.00            23a  OCC    3142  22211  
 
 AH04N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 128      12       0       3 1.00 1.00 1.00 1.00  23a SUST    1454  16700  
        TR:Amb to T1{1}                 2       1       1       2 1.31 1.09 1.00 1.00 (17) DISP     221  25050  
        Amb to T1{1}                    2       1       1       2 1.31 1.09 1.00 1.00 (17) DISP     221  25050  
        Sus. + E1{1}                    4      23       1      15 1.00 1.00            23a  OCC    2975  22211  
        Sus. + E2{1}                    1      18       2      15 1.00 1.00            23a  OCC    2676  22211  
        Sus. + E3{1}                    1      17       1      15 1.00 1.00            23a  OCC    2664  22211  
        Sus. + E4{1}                    4      23       2      15 1.00 1.00            23a  OCC    2963  22211  
        Sus. + E5{1}                    3      20       1      15 1.00 1.00            23a  OCC    2820  22211  
        Sus. + E6{1}                    0      15       2      14 1.00 1.00            23a  OCC    2560  22211  
        Sus. + E7{1}                    2      20       1      15 1.00 1.00            23a  OCC    2821  22211  
        Sus. + E8{1}                    5      26       2      14 1.00 1.00            23a  OCC    3142  22211  
 
 AH04F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135      11       3       0 1.00 1.00 1.00 1.00  23a SUST    1401  16700  
        TR:Amb to T1{1}                 2       0       2       0 1.31 1.09 1.00 1.00 (17) DISP     222  25050  
        Amb to T1{1}                    2       0       2       0 1.31 1.09 1.00 1.00 (17) DISP     222  25050  
        Sus. + E1{1}                    3      22      14       2 1.00 1.00            23a  OCC    2889  22211  
        Sus. + E2{1}                    4      17      14       3 1.00 1.00            23a  OCC    2617  22211  
        Sus. + E3{1}                    4      17      14       2 1.00 1.00            23a  OCC    2601  22211  
        Sus. + E4{1}                    3      22      14       2 1.00 1.00            23a  OCC    2877  22211  
        Sus. + E5{1}                    3      19      14       2 1.00 1.00            23a  OCC    2741  22211  
        Sus. + E6{1}                    4      14      14       2 1.00 1.00            23a  OCC    2498  22211  
        Sus. + E7{1}                    4      20      14       2 1.00 1.00            23a  OCC    2756  22211  
        Sus. + E8{1}                    3      24      14       2 1.00 1.00            23a  OCC    3046  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AH04F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135      11       3       0 1.00 1.00 1.00 1.00  23a SUST    1401  16700  
        TR:Amb to T1{1}                 2       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     205  25050  
        Amb to T1{1}                    2       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     205  25050  
        Sus. + E1{1}                    3      22      14       2 1.00 1.00            23a  OCC    2889  22211  
        Sus. + E2{1}                    4      17      14       3 1.00 1.00            23a  OCC    2617  22211  
        Sus. + E3{1}                    4      17      14       2 1.00 1.00            23a  OCC    2601  22211  
        Sus. + E4{1}                    3      22      14       2 1.00 1.00            23a  OCC    2877  22211  
        Sus. + E5{1}                    3      19      14       2 1.00 1.00            23a  OCC    2741  22211  
        Sus. + E6{1}                    4      14      14       2 1.00 1.00            23a  OCC    2498  22211  
        Sus. + E7{1}                    4      20      14       2 1.00 1.00            23a  OCC    2756  22211  
        Sus. + E8{1}                    3      24      14       2 1.00 1.00            23a  OCC    3046  22211  
 
 AH09   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       6       3       0 1.00 1.00 1.00 1.00  23a SUST     924  16700  
        TR:Amb to T1{1}                 2       2       2       0 1.00 1.00 1.00 1.00 (17) DISP     224  25050  
        Amb to T1{1}                    2       2       2       0 1.00 1.00 1.00 1.00 (17) DISP     224  25050  
        Sus. + E1{1}                    3      13      11       2 1.00 1.00            23a  OCC    1963  22211  
        Sus. + E2{1}                    4      11      11       3 1.00 1.00            23a  OCC    1852  22211  
        Sus. + E3{1}                    4      10      11       2 1.00 1.00            23a  OCC    1808  22211  
        Sus. + E4{1}                    2      13      11       2 1.00 1.00            23a  OCC    1944  22211  
        Sus. + E5{1}                    3      11      11       2 1.00 1.00            23a  OCC    1872  22211  
        Sus. + E6{1}                    4       9      10       2 1.00 1.00            23a  OCC    1758  22211  
        Sus. + E7{1}                    4      12      11       2 1.00 1.00            23a  OCC    1920  22211  
        Sus. + E8{1}                    2      14      11       2 1.00 1.00            23a  OCC    2047  22211  
 
 AH10   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       4       0       0 1.00 1.00 1.00 1.00  23a SUST     657  16700  
        TR:Amb to T1{1}                 2       8       0       0 1.00 1.00 1.00 1.00 (17) DISP     725  25050  
        Amb to T1{1}                    2       8       0       0 1.00 1.00 1.00 1.00 (17) DISP     725  25050  
        Sus. + E1{1}                    1       8       1       2 1.00 1.00            23a  OCC    1095  22211  
        Sus. + E2{1}                    2       7       1       3 1.00 1.00            23a  OCC    1028  22211  
        Sus. + E3{1}                    2       6       1       2 1.00 1.00            23a  OCC     938  22211  
        Sus. + E4{1}                    1      13       2       2 1.00 1.00            23a  OCC    1607  22211  
        Sus. + E5{1}                    1      11       1       2 1.00 1.00            23a  OCC    1351  22211  
        Sus. + E6{1}                    2       4       1       2 1.00 1.00            23a  OCC     882  22211  
        Sus. + E7{1}                    2       4       1       2 1.00 1.00            23a  OCC     814  22211  
        Sus. + E8{1}                    1      11       2       2 1.00 1.00            23a  OCC    1350  22211  
 
 AH05N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       5       0       0 1.00 1.00 1.00 1.00  23a SUST     792  16700  
        TR:Amb to T1{1}                 2       8       1       0 1.00 1.00 1.00 1.00 (17) DISP     721  25050  
        Amb to T1{1}                    2       8       1       0 1.00 1.00 1.00 1.00 (17) DISP     721  25050  
        Sus. + E1{1}                    1       7       1       2 1.00 1.00            23a  OCC    1052  22211  
        Sus. + E2{1}                    2       7       1       3 1.00 1.00            23a  OCC    1111  22211  
        Sus. + E3{1}                    2       7       2       2 1.00 1.00            23a  OCC    1063  22211  
        Sus. + E4{1}                    1       8       1       2 1.00 1.00            23a  OCC    1139  22211  
        Sus. + E5{1}                    1       8       1       2 1.00 1.00            23a  OCC    1108  22211  
        Sus. + E6{1}                    2       7       1       2 1.00 1.00            23a  OCC    1069  22211  
        Sus. + E7{1}                    2       8       2       2 1.00 1.00            23a  OCC    1112  22211  
        Sus. + E8{1}                    1       7       0       2 1.00 1.00            23a  OCC    1089  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AH05N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       5       0       0 1.00 1.00 1.00 1.00  23a SUST     792  16700  
        TR:Amb to T1{1}                 2       8       1       0 1.31 1.09 1.00 1.00 (17) DISP     939  25050  
        Amb to T1{1}                    2       8       1       0 1.31 1.09 1.00 1.00 (17) DISP     939  25050  
        Sus. + E1{1}                    1       7       1       2 1.00 1.00            23a  OCC    1052  22211  
        Sus. + E2{1}                    2       7       1       3 1.00 1.00            23a  OCC    1111  22211  
        Sus. + E3{1}                    2       7       2       2 1.00 1.00            23a  OCC    1063  22211  
        Sus. + E4{1}                    1       8       1       2 1.00 1.00            23a  OCC    1139  22211  
        Sus. + E5{1}                    1       8       1       2 1.00 1.00            23a  OCC    1108  22211  
        Sus. + E6{1}                    2       7       1       2 1.00 1.00            23a  OCC    1069  22211  
        Sus. + E7{1}                    2       8       2       2 1.00 1.00            23a  OCC    1112  22211  
        Sus. + E8{1}                    1       7       0       2 1.00 1.00            23a  OCC    1089  22211  
 
 AH05F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 137       6       0       0 1.00 1.00 1.00 1.00  23a SUST     827  16700  
        TR:Amb to T1{1}                13       9       0       1 1.31 1.09 1.00 1.00 (17) DISP    1133  25050  
        Amb to T1{1}                   13       9       0       1 1.31 1.09 1.00 1.00 (17) DISP    1133  25050  
        Sus. + E1{1}                    6       9       2       1 1.00 1.00            23a  OCC    1172  22211  
        Sus. + E2{1}                    4       8       3       2 1.00 1.00            23a  OCC    1184  22211  
        Sus. + E3{1}                    0       7       2       2 1.00 1.00            23a  OCC    1094  22211  
        Sus. + E4{1}                   10      10       2       1 1.00 1.00            23a  OCC    1315  22211  
        Sus. + E5{1}                    8      10       2       1 1.00 1.00            23a  OCC    1264  22211  
        Sus. + E6{1}                    2       7       2       2 1.00 1.00            23a  OCC    1118  22211  
        Sus. + E7{1}                    2       8       2       2 1.00 1.00            23a  OCC    1165  22211  
        Sus. + E8{1}                    8       9       2       1 1.00 1.00            23a  OCC    1228  22211  
 
 AH05F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 137       0       6       0 1.00 1.00 1.00 1.00  23a SUST     827  16700  
        TR:Amb to T1{1}                13       0       9       1 1.00 1.00 1.00 1.00 (17) DISP     875  25050  
        Amb to T1{1}                   13       0       9       1 1.00 1.00 1.00 1.00 (17) DISP     875  25050  
        Sus. + E1{1}                    6       2       9       1 1.00 1.00            23a  OCC    1172  22211  
        Sus. + E2{1}                    4       3       8       2 1.00 1.00            23a  OCC    1184  22211  
        Sus. + E3{1}                    0       2       7       2 1.00 1.00            23a  OCC    1094  22211  
        Sus. + E4{1}                   10       2      10       1 1.00 1.00            23a  OCC    1315  22211  
        Sus. + E5{1}                    8       2      10       1 1.00 1.00            23a  OCC    1264  22211  
        Sus. + E6{1}                    2       2       7       2 1.00 1.00            23a  OCC    1118  22211  
        Sus. + E7{1}                    2       2       8       2 1.00 1.00            23a  OCC    1165  22211  
        Sus. + E8{1}                    8       2       9       1 1.00 1.00            23a  OCC    1228  22211  
 
 AH06N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 157       6       4       0 1.00 1.00 1.00 1.00  23a SUST    1066  16700  
        TR:Amb to T1{1}                13       5       8       1 1.00 1.00 1.00 1.00 (17) DISP     895  25050  
        Amb to T1{1}                   13       5       8       1 1.00 1.00 1.00 1.00 (17) DISP     895  25050  
        Sus. + E1{1}                    8      12      11       1 1.00 1.00            23a  OCC    1918  22211  
        Sus. + E2{1}                    2      10       6       2 1.00 1.00            23a  OCC    1534  22211  
        Sus. + E3{1}                    2      11       5       2 1.00 1.00            23a  OCC    1515  22211  
        Sus. + E4{1}                    8      12      10       1 1.00 1.00            23a  OCC    1854  22211  
        Sus. + E5{1}                    6      12      10       1 1.00 1.00            23a  OCC    1805  22211  
        Sus. + E6{1}                    4      11       5       2 1.00 1.00            23a  OCC    1551  22211  
        Sus. + E7{1}                    0      10       6       2 1.00 1.00            23a  OCC    1499  22211  
        Sus. + E8{1}                   10      13      11       1 1.00 1.00            23a  OCC    1969  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AH06N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 157       2       7       0 1.00 1.00 1.00 1.00  23a SUST    1066  16700  
        TR:Amb to T1{1}                13       9       3       1 1.31 1.09 1.00 1.00 (17) DISP    1140  25050  
        Amb to T1{1}                   13       9       3       1 1.31 1.09 1.00 1.00 (17) DISP    1140  25050  
        Sus. + E1{1}                    8      11       8       1 1.00 1.00            23a  OCC    1918  22211  
        Sus. + E2{1}                    2       4      12       2 1.00 1.00            23a  OCC    1534  22211  
        Sus. + E3{1}                    2       5      11       2 1.00 1.00            23a  OCC    1515  22211  
        Sus. + E4{1}                    8      10       8       1 1.00 1.00            23a  OCC    1854  22211  
        Sus. + E5{1}                    6      10       8       1 1.00 1.00            23a  OCC    1805  22211  
        Sus. + E6{1}                    4       5      11       2 1.00 1.00            23a  OCC    1551  22211  
        Sus. + E7{1}                    0       4      11       2 1.00 1.00            23a  OCC    1499  22211  
        Sus. + E8{1}                   10      11       8       1 1.00 1.00            23a  OCC    1969  22211  
 
 AH06F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       0       7 1.00 1.00 1.00 1.00  23a SUST     793  16700  
        TR:Amb to T1{1}                 2       8       1       3 1.31 1.09 1.00 1.00 (17) DISP     944  25050  
        Amb to T1{1}                    2       8       1       3 1.31 1.09 1.00 1.00 (17) DISP     944  25050  
        Sus. + E1{1}                    4       9       1       9 1.00 1.00            23a  OCC    1586  22211  
        Sus. + E2{1}                    1       2       1      12 1.00 1.00            23a  OCC    1279  22211  
        Sus. + E3{1}                    1       3       2      11 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E4{1}                    4       8       1       8 1.00 1.00            23a  OCC    1523  22211  
        Sus. + E5{1}                    4       8       1       8 1.00 1.00            23a  OCC    1504  22211  
        Sus. + E6{1}                    1       3       1      12 1.00 1.00            23a  OCC    1271  22211  
        Sus. + E7{1}                    1       2       2      12 1.00 1.00            23a  OCC    1249  22211  
        Sus. + E8{1}                    4       9       1       8 1.00 1.00            23a  OCC    1607  22211  
 
 AH06F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       1       0       7 1.00 1.00 1.00 1.00  23a SUST     793  16700  
        TR:Amb to T1{1}                 2       8       1       3 1.00 1.00 1.00 1.00 (17) DISP     750  25050  
        Amb to T1{1}                    2       8       1       3 1.00 1.00 1.00 1.00 (17) DISP     750  25050  
        Sus. + E1{1}                    4       9       1       9 1.00 1.00            23a  OCC    1586  22211  
        Sus. + E2{1}                    1       2       1      12 1.00 1.00            23a  OCC    1279  22211  
        Sus. + E3{1}                    1       3       2      11 1.00 1.00            23a  OCC    1245  22211  
        Sus. + E4{1}                    4       8       1       8 1.00 1.00            23a  OCC    1523  22211  
        Sus. + E5{1}                    4       8       1       8 1.00 1.00            23a  OCC    1504  22211  
        Sus. + E6{1}                    1       3       1      12 1.00 1.00            23a  OCC    1271  22211  
        Sus. + E7{1}                    1       2       2      12 1.00 1.00            23a  OCC    1249  22211  
        Sus. + E8{1}                    4       9       1       8 1.00 1.00            23a  OCC    1607  22211  
 
 AH07N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135      30       1       7 1.00 1.00 1.00 1.00  23a SUST    3198  16700  
        TR:Amb to T1{1}                 2       8       1       3 1.00 1.00 1.00 1.00 (17) DISP     828  25050  
        Amb to T1{1}                    2       8       1       3 1.00 1.00 1.00 1.00 (17) DISP     828  25050  
        Sus. + E1{1}                    4      31       2       9 1.00 1.00            23a  OCC    3448  22211  
        Sus. + E2{1}                    1      30       4      12 1.00 1.00            23a  OCC    3742  22211  
        Sus. + E3{1}                    1      30       4      11 1.00 1.00            23a  OCC    3640  22211  
        Sus. + E4{1}                    5      31       2       8 1.00 1.00            23a  OCC    3408  22211  
        Sus. + E5{1}                    4      30       2       8 1.00 1.00            23a  OCC    3375  22211  
        Sus. + E6{1}                    1      32       4      12 1.00 1.00            23a  OCC    3761  22211  
        Sus. + E7{1}                    1      32       3      12 1.00 1.00            23a  OCC    3717  22211  
        Sus. + E8{1}                    5      34       2       8 1.00 1.00            23a  OCC    3616  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AH07N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135      30       1       7 1.00 1.00 1.00 1.00  23a SUST    3198  16700  
        TR:Amb to T1{1}                 2       8       1       3 1.31 1.09 1.00 1.00 (17) DISP    1050  25050  
        Amb to T1{1}                    2       8       1       3 1.31 1.09 1.00 1.00 (17) DISP    1050  25050  
        Sus. + E1{1}                    4      31       2       9 1.00 1.00            23a  OCC    3448  22211  
        Sus. + E2{1}                    1      30       4      12 1.00 1.00            23a  OCC    3742  22211  
        Sus. + E3{1}                    1      30       4      11 1.00 1.00            23a  OCC    3640  22211  
        Sus. + E4{1}                    5      31       2       8 1.00 1.00            23a  OCC    3408  22211  
        Sus. + E5{1}                    4      30       2       8 1.00 1.00            23a  OCC    3375  22211  
        Sus. + E6{1}                    1      32       4      12 1.00 1.00            23a  OCC    3761  22211  
        Sus. + E7{1}                    1      32       3      12 1.00 1.00            23a  OCC    3717  22211  
        Sus. + E8{1}                    5      34       2       8 1.00 1.00            23a  OCC    3616  22211  
 
 AH07F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 109      33       7       1 1.00 1.00 1.00 1.00  23a SUST    3454  16700  
        TR:Amb to T1{1}                13      10       3       1 1.31 1.09 1.00 1.00 (17) DISP    1293  25050  
        Amb to T1{1}                   13      10       3       1 1.31 1.09 1.00 1.00 (17) DISP    1293  25050  
        Sus. + E1{1}                    8      36       8       2 1.00 1.00            23a  OCC    3835  22211  
        Sus. + E2{1}                    1      33      12       5 1.00 1.00            23a  OCC    3992  22211  
        Sus. + E3{1}                    2      33      11       4 1.00 1.00            23a  OCC    3895  22211  
        Sus. + E4{1}                    8      36       8       2 1.00 1.00            23a  OCC    3805  22211  
        Sus. + E5{1}                    5      34       8       2 1.00 1.00            23a  OCC    3636  22211  
        Sus. + E6{1}                    4      36      11       5 1.00 1.00            23a  OCC    4048  22211  
        Sus. + E7{1}                    1      35      11       4 1.00 1.00            23a  OCC    3961  22211  
        Sus. + E8{1}                   11      39       8       2 1.00 1.00            23a  OCC    4061  22211  
 
 AH07F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 109      21      27       1 1.00 1.00 1.00 1.00  23a SUST    3454  16700  
        TR:Amb to T1{1}                13      10       4       1 1.00 1.00 1.00 1.00 (17) DISP    1009  25050  
        Amb to T1{1}                   13      10       4       1 1.00 1.00 1.00 1.00 (17) DISP    1009  25050  
        Sus. + E1{1}                    8      24      28       2 1.00 1.00            23a  OCC    3835  22211  
        Sus. + E2{1}                    1      23      30       5 1.00 1.00            23a  OCC    3992  22211  
        Sus. + E3{1}                    2      22      30       4 1.00 1.00            23a  OCC    3895  22211  
        Sus. + E4{1}                    8      23      28       2 1.00 1.00            23a  OCC    3805  22211  
        Sus. + E5{1}                    5      22      27       2 1.00 1.00            23a  OCC    3636  22211  
        Sus. + E6{1}                    4      21      32       5 1.00 1.00            23a  OCC    4048  22211  
        Sus. + E7{1}                    1      25      28       4 1.00 1.00            23a  OCC    3961  22211  
        Sus. + E8{1}                   11      26      30       2 1.00 1.00            23a  OCC    4061  22211  
 
 AH08   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 108      21      27       1 1.00 1.00 1.00 1.00  23a SUST    3464  16700  
        TR:Amb to T1{1}                13      10       5       1 1.00 1.00 1.00 1.00 (17) DISP    1035  25050  
        Amb to T1{1}                   13      10       5       1 1.00 1.00 1.00 1.00 (17) DISP    1035  25050  
        Sus. + E1{1}                    9      25      29       2 1.00 1.00            23a  OCC    3934  22211  
        Sus. + E2{1}                    1      22      30       5 1.00 1.00            23a  OCC    3944  22211  
        Sus. + E3{1}                    3      22      29       4 1.00 1.00            23a  OCC    3852  22211  
        Sus. + E4{1}                    8      24      29       2 1.00 1.00            23a  OCC    3913  22211  
        Sus. + E5{1}                    5      22      27       2 1.00 1.00            23a  OCC    3703  22211  
        Sus. + E6{1}                    4      21      31       5 1.00 1.00            23a  OCC    4022  22211  
        Sus. + E7{1}                    1      24      28       4 1.00 1.00            23a  OCC    3909  22211  
        Sus. + E8{1}                   11      27      31       2 1.00 1.00            23a  OCC    4172  22211  

Page 559

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 562 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 228
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment AH end   ***
 
 *** Segment AI begin ***
 
 AJ06   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 430      27      23       1 1.11 1.23 1.00 1.00  23a SUST    1224  16700  
        TR:Amb to T1{1}                13      10      12       1 1.48 1.64 1.64 1.00 (17) DISP     366  25050  
        Amb to T1{1}                   13      10      12       1 1.48 1.64 1.64 1.00 (17) DISP     366  25050  
        Sus. + E1{1}                   15      56      53       2 1.11 1.23            23a  OCC    2176  22211  
        Sus. + E2{1}                    5      48      47       5 1.11 1.23            23a  OCC    1953  22211  
        Sus. + E3{1}                    9      49      47       4 1.11 1.23            23a  OCC    1970  22211  
        Sus. + E4{1}                    1      57      53       2 1.11 1.23            23a  OCC    2165  22211  
        Sus. + E5{1}                    1      55      50       2 1.11 1.23            23a  OCC    2097  22211  
        Sus. + E6{1}                   11      47      49       5 1.11 1.23            23a  OCC    1989  22211  
        Sus. + E7{1}                    7      50      45       4 1.11 1.23            23a  OCC    1942  22211  
        Sus. + E8{1}                   17      58      55       2 1.11 1.23            23a  OCC    2247  22211  
 
 AI01   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 435      33      10       1 1.00 1.00 1.00 1.00  23a SUST    1220  16700  
        TR:Amb to T1{1}                13      14       0       1 1.00 1.00 1.00 1.00 (17) DISP     306  25050  
        Amb to T1{1}                   13      14       0       1 1.00 1.00 1.00 1.00 (17) DISP     306  25050  
        Sus. + E1{1}                   15      57      13       2 1.00 1.00            23a  OCC    1767  22211  
        Sus. + E2{1}                    5      38      24       5 1.00 1.00            23a  OCC    1565  22211  
        Sus. + E3{1}                    9      38      24       4 1.00 1.00            23a  OCC    1581  22211  
        Sus. + E4{1}                    1      57      14       2 1.00 1.00            23a  OCC    1758  22211  
        Sus. + E5{1}                    1      54      13       2 1.00 1.00            23a  OCC    1693  22211  
        Sus. + E6{1}                   11      41      24       5 1.00 1.00            23a  OCC    1599  22211  
        Sus. + E7{1}                    7      35      24       4 1.00 1.00            23a  OCC    1561  22211  
        Sus. + E8{1}                   17      60      13       2 1.00 1.00            23a  OCC    1835  22211  
 
 *** Segment AI end   ***
 
 *** Segment AJ begin ***
 
 AD07   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23      21     178      15 1.11 1.23 1.00 1.00  23a SUST    1607  16700  
        TR:Amb to T1{1}               183      17     209       2 1.48 1.64 1.64 1.00 (17) DISP    2520  25050  
        Amb to T1{1}                  183      17     209       2 1.48 1.64 1.64 1.00 (17) DISP    2520  25050  
        Sus. + E1{1}                    2     111     193      20 1.11 1.23            23a  OCC    2344  22211  
        Sus. + E2{1}                   13      80     197      25 1.11 1.23            23a  OCC    2123  22211  
        Sus. + E3{1}                   28     106     223      17 1.11 1.23            23a  OCC    2412  22211  
        Sus. + E4{1}                   17      86     219      17 1.11 1.23            23a  OCC    2252  22211  
        Sus. + E5{1}                   23     119     209      24 1.11 1.23            23a  OCC    2452  22211  
        Sus. + E6{1}                   34      72     213      28 1.11 1.23            23a  OCC    2148  22211  
        Sus. + E7{1}                    6     114     207      16 1.11 1.23            23a  OCC    2401  22211  
        Sus. + E8{1}                    5      78     203      21 1.11 1.23            23a  OCC    2121  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ01N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  64       7       2      15 1.00 1.00 1.00 1.00  23a SUST     138  16700  
        TR:Amb to T1{1}               183      14     319       2 1.00 1.00 1.00 1.00 (17) DISP    2305  25050  
        Amb to T1{1}                  183      14     319       2 1.00 1.00 1.00 1.00 (17) DISP    2305  25050  
        Sus. + E1{1}                   12      39      32      20 1.00 1.00            23a  OCC     464  22211  
        Sus. + E2{1}                   23      57       8      25 1.00 1.00            23a  OCC     516  22211  
        Sus. + E3{1}                   18      44      30      17 1.00 1.00            23a  OCC     481  22211  
        Sus. + E4{1}                    7      51      54      17 1.00 1.00            23a  OCC     637  22211  
        Sus. + E5{1}                   13      37      46      24 1.00 1.00            23a  OCC     535  22211  
        Sus. + E6{1}                   24      58      21      28 1.00 1.00            23a  OCC     554  22211  
        Sus. + E7{1}                   17      43      17      16 1.00 1.00            23a  OCC     423  22211  
        Sus. + E8{1}                    6      52      41      21 1.00 1.00            23a  OCC     576  22211  
 
 AJ01N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  64       2       7      15 1.33 1.11 1.00 1.00  23a SUST     142  16700  
        TR:Amb to T1{1}               183     319      14       2 1.78 1.48 1.00 1.00 (17) DISP    4031  25050  
        Amb to T1{1}                  183     319      14       2 1.78 1.48 1.00 1.00 (17) DISP    4031  25050  
        Sus. + E1{1}                   12      32      39      20 1.33 1.11            23a  OCC     539  22211  
        Sus. + E2{1}                   23       8      57      25 1.33 1.11            23a  OCC     561  22211  
        Sus. + E3{1}                   18      30      44      17 1.33 1.11            23a  OCC     551  22211  
        Sus. + E4{1}                    7      54      51      17 1.33 1.11            23a  OCC     764  22211  
        Sus. + E5{1}                   13      46      37      24 1.33 1.11            23a  OCC     640  22211  
        Sus. + E6{1}                   24      21      58      28 1.33 1.11            23a  OCC     612  22211  
        Sus. + E7{1}                   17      17      43      16 1.33 1.11            23a  OCC     468  22211  
        Sus. + E8{1}                    6      41      52      21 1.33 1.11            23a  OCC     672  22211  
 
 AJ01F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23      36      14       9 1.33 1.11 1.00 1.00  23a SUST     377  16700  
        TR:Amb to T1{1}                66     275       2      14 1.78 1.48 1.00 1.00 (17) DISP    3438  25050  
        Amb to T1{1}                   66     275       2      14 1.78 1.48 1.00 1.00 (17) DISP    3438  25050  
        Sus. + E1{1}                    3      70      16      43 1.33 1.11            23a  OCC     793  22211  
        Sus. + E2{1}                    6      49      25      60 1.33 1.11            23a  OCC     783  22211  
        Sus. + E3{1}                    0      71      19      48 1.33 1.11            23a  OCC     820  22211  
        Sus. + E4{1}                    3      92      18      54 1.33 1.11            23a  OCC    1016  22211  
        Sus. + E5{1}                    0      85      19      42 1.33 1.11            23a  OCC     910  22211  
        Sus. + E6{1}                    2      63      28      61 1.33 1.11            23a  OCC     857  22211  
        Sus. + E7{1}                    3      56      15      47 1.33 1.11            23a  OCC     719  22211  
        Sus. + E8{1}                    1      78      21      55 1.33 1.11            23a  OCC     907  22211  
 
 AJ01F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23      36      14       9 1.00 1.00 1.00 1.00  23a SUST     294  16700  
        TR:Amb to T1{1}                66     275       2      14 1.00 1.00 1.00 1.00 (17) DISP    1950  25050  
        Amb to T1{1}                   66     275       2      14 1.00 1.00 1.00 1.00 (17) DISP    1950  25050  
        Sus. + E1{1}                    3      70      16      43 1.00 1.00            23a  OCC     646  22211  
        Sus. + E2{1}                    6      49      25      60 1.00 1.00            23a  OCC     689  22211  
        Sus. + E3{1}                    0      71      19      48 1.00 1.00            23a  OCC     676  22211  
        Sus. + E4{1}                    3      92      18      54 1.00 1.00            23a  OCC     822  22211  
        Sus. + E5{1}                    0      85      19      42 1.00 1.00            23a  OCC     724  22211  
        Sus. + E6{1}                    2      63      28      61 1.00 1.00            23a  OCC     737  22211  
        Sus. + E7{1}                    3      56      15      47 1.00 1.00            23a  OCC     609  22211  
        Sus. + E8{1}                    1      78      21      55 1.00 1.00            23a  OCC     752  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ10   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23     196       7       9 1.00 1.00 1.00 1.00  23a SUST    1431  16700  
        TR:Amb to T1{1}                66      84       2      14 1.00 1.00 1.00 1.00 (17) DISP     622  25050  
        Amb to T1{1}                   66      84       2      14 1.00 1.00 1.00 1.00 (17) DISP     622  25050  
        Sus. + E1{1}                    7     258      13      43 1.00 1.00            23a  OCC    1950  22211  
        Sus. + E2{1}                   10     258      24      60 1.00 1.00            23a  OCC    2033  22211  
        Sus. + E3{1}                    4     261      21      48 1.00 1.00            23a  OCC    1993  22211  
        Sus. + E4{1}                    1     261      16      54 1.00 1.00            23a  OCC    2012  22211  
        Sus. + E5{1}                    3     266      12      42 1.00 1.00            23a  OCC    1995  22211  
        Sus. + E6{1}                    6     266      26      61 1.00 1.00            23a  OCC    2082  22211  
        Sus. + E7{1}                    7     253      19      47 1.00 1.00            23a  OCC    1941  22211  
        Sus. + E8{1}                    5     253      18      55 1.00 1.00            23a  OCC    1974  22211  
 
 AJ02N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23     256       5       9 1.00 1.00 1.00 1.00  23a SUST    1862  16700  
        TR:Amb to T1{1}                66     198       1      14 1.00 1.00 1.00 1.00 (17) DISP    1411  25050  
        Amb to T1{1}                   66     198       1      14 1.00 1.00 1.00 1.00 (17) DISP    1411  25050  
        Sus. + E1{1}                    8     328      12      43 1.00 1.00            23a  OCC    2446  22211  
        Sus. + E2{1}                   11     335      22      60 1.00 1.00            23a  OCC    2561  22211  
        Sus. + E3{1}                    5     330      20      48 1.00 1.00            23a  OCC    2479  22211  
        Sus. + E4{1}                    2     323      14      54 1.00 1.00            23a  OCC    2454  22211  
        Sus. + E5{1}                    5     332      11      42 1.00 1.00            23a  OCC    2465  22211  
        Sus. + E6{1}                    7     338      23      61 1.00 1.00            23a  OCC    2586  22211  
        Sus. + E7{1}                    8     326      19      47 1.00 1.00            23a  OCC    2453  22211  
        Sus. + E8{1}                    6     319      16      55 1.00 1.00            23a  OCC    2439  22211  
 
 AJ02N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23     256       5       9 1.33 1.11 1.00 1.00  23a SUST    2477  16700  
        TR:Amb to T1{1}                66     198       1      14 1.78 1.48 1.00 1.00 (17) DISP    2480  25050  
        Amb to T1{1}                   66     198       1      14 1.78 1.48 1.00 1.00 (17) DISP    2480  25050  
        Sus. + E1{1}                    8     328      12      43 1.33 1.11            23a  OCC    3222  22211  
        Sus. + E2{1}                   11     335      22      60 1.33 1.11            23a  OCC    3342  22211  
        Sus. + E3{1}                    5     330      20      48 1.33 1.11            23a  OCC    3256  22211  
        Sus. + E4{1}                    2     323      14      54 1.33 1.11            23a  OCC    3208  22211  
        Sus. + E5{1}                    5     332      11      42 1.33 1.11            23a  OCC    3250  22211  
        Sus. + E6{1}                    7     338      23      61 1.33 1.11            23a  OCC    3375  22211  
        Sus. + E7{1}                    8     326      19      47 1.33 1.11            23a  OCC    3221  22211  
        Sus. + E8{1}                    6     319      16      55 1.33 1.11            23a  OCC    3183  22211  
 
 AJ02F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 105     302      10       3 1.33 1.11 1.00 1.00  23a SUST    2964  16700  
        TR:Amb to T1{1}               183     242      14       1 1.78 1.48 1.00 1.00 (17) DISP    3073  25050  
        Amb to T1{1}                  183     242      14       1 1.78 1.48 1.00 1.00 (17) DISP    3073  25050  
        Sus. + E1{1}                   17     377      44      11 1.33 1.11            23a  OCC    3749  22211  
        Sus. + E2{1}                   28     387      61      20 1.33 1.11            23a  OCC    3902  22211  
        Sus. + E3{1}                   13     379      49      19 1.33 1.11            23a  OCC    3783  22211  
        Sus. + E4{1}                    2     369      55      13 1.33 1.11            23a  OCC    3708  22211  
        Sus. + E5{1}                    8     379      44      10 1.33 1.11            23a  OCC    3759  22211  
        Sus. + E6{1}                   19     389      62      21 1.33 1.11            23a  OCC    3917  22211  
        Sus. + E7{1}                   22     377      49      18 1.33 1.11            23a  OCC    3767  22211  
        Sus. + E8{1}                   11     367      56      14 1.33 1.11            23a  OCC    3698  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ02F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 105      10     302       3 1.00 1.00 1.00 1.00  23a SUST    2237  16700  
        TR:Amb to T1{1}               183      14     242       1 1.00 1.00 1.00 1.00 (17) DISP    1766  25050  
        Amb to T1{1}                  183      14     242       1 1.00 1.00 1.00 1.00 (17) DISP    1766  25050  
        Sus. + E1{1}                   17      44     377      11 1.00 1.00            23a  OCC    2845  22211  
        Sus. + E2{1}                   28      61     387      20 1.00 1.00            23a  OCC    2978  22211  
        Sus. + E3{1}                   13      49     379      19 1.00 1.00            23a  OCC    2877  22211  
        Sus. + E4{1}                    2      55     369      13 1.00 1.00            23a  OCC    2826  22211  
        Sus. + E5{1}                    8      44     379      10 1.00 1.00            23a  OCC    2851  22211  
        Sus. + E6{1}                   19      62     389      21 1.00 1.00            23a  OCC    2989  22211  
        Sus. + E7{1}                   22      49     377      18 1.00 1.00            23a  OCC    2866  22211  
        Sus. + E8{1}                   11      56     367      14 1.00 1.00            23a  OCC    2821  22211  
 
 AJ03   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 136      20     365       3 1.00 1.00 1.00 1.00  23a SUST    2706  16700  
        TR:Amb to T1{1}               183      13      58       1 1.00 1.00 1.00 1.00 (17) DISP     498  25050  
        Amb to T1{1}                  183      13      58       1 1.00 1.00 1.00 1.00 (17) DISP     498  25050  
        Sus. + E1{1}                   21      47     406      11 1.00 1.00            23a  OCC    3078  22211  
        Sus. + E2{1}                   31      59     409      20 1.00 1.00            23a  OCC    3169  22211  
        Sus. + E3{1}                    9      52     418      19 1.00 1.00            23a  OCC    3173  22211  
        Sus. + E4{1}                    2      54     415      13 1.00 1.00            23a  OCC    3149  22211  
        Sus. + E5{1}                    4      48     418      10 1.00 1.00            23a  OCC    3151  22211  
        Sus. + E6{1}                   15      58     421      21 1.00 1.00            23a  OCC    3222  22211  
        Sus. + E7{1}                   25      54     406      18 1.00 1.00            23a  OCC    3117  22211  
        Sus. + E8{1}                   14      52     402      14 1.00 1.00            23a  OCC    3080  22211  
 
 AJ04   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 204      22     380       3 1.00 1.00 1.00 1.00  23a SUST    2848  16700  
        TR:Amb to T1{1}               183      13      14       1 1.00 1.00 1.00 1.00 (17) DISP     213  25050  
        Amb to T1{1}                  183      13      14       1 1.00 1.00 1.00 1.00 (17) DISP     213  25050  
        Sus. + E1{1}                   29      41     407      11 1.00 1.00            23a  OCC    3111  22211  
        Sus. + E2{1}                   40      53     409      20 1.00 1.00            23a  OCC    3196  22211  
        Sus. + E3{1}                    1      47     421      19 1.00 1.00            23a  OCC    3214  22211  
        Sus. + E4{1}                   10      47     420      13 1.00 1.00            23a  OCC    3202  22211  
        Sus. + E5{1}                    4      44     422      10 1.00 1.00            23a  OCC    3196  22211  
        Sus. + E6{1}                    7      51     423      21 1.00 1.00            23a  OCC    3249  22211  
        Sus. + E7{1}                   33      49     407      18 1.00 1.00            23a  OCC    3158  22211  
        Sus. + E8{1}                   23      45     405      14 1.00 1.00            23a  OCC    3118  22211  
 
 AJ09 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 226      29     425       3 1.18 1.18 1.00 1.00  23a SUST    3731  16700  
        TR:Amb to T1{1}               183      12     117       1 1.57 1.57 1.57 1.00 (17) DISP    1417  25050  
        Amb to T1{1}                  183      12     117       1 1.57 1.57 1.57 1.00 (17) DISP    1417  25050  
        Sus. + E1{1}                   31      48     455      11 1.18 1.18            23a  OCC    4052  22211  
        Sus. + E2{1}                   42      39     458      20 1.18 1.18            23a  OCC    4073  22211  
        Sus. + E3{1}                    2      42     434      19 1.18 1.18            23a  OCC    3908  22211  
        Sus. + E4{1}                   13      45     430      13 1.18 1.18            23a  OCC    3896  22211  
        Sus. + E5{1}                    6      44     433      10 1.18 1.18            23a  OCC    3887  22211  
        Sus. + E6{1}                    4      43     436      21 1.18 1.18            23a  OCC    3936  22211  
        Sus. + E7{1}                   36      38     455      18 1.18 1.18            23a  OCC    4041  22211  
        Sus. + E8{1}                   25      49     452      14 1.18 1.18            23a  OCC    4039  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ09 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 237      21     425       3 1.18 1.18 1.00 1.00  23a SUST    3732  16700  
        TR:Amb to T1{1}               183      12     117       1 1.57 1.57 1.57 1.00 (17) DISP    1417  25050  
        Amb to T1{1}                  183      12     117       1 1.57 1.57 1.57 1.00 (17) DISP    1417  25050  
        Sus. + E1{1}                   33      39     455      13 1.18 1.18            23a  OCC    4052  22211  
        Sus. + E2{1}                   44      32     458      19 1.18 1.18            23a  OCC    4074  22211  
        Sus. + E3{1}                    3      33     434      17 1.18 1.18            23a  OCC    3899  22211  
        Sus. + E4{1}                   14      38     430      14 1.18 1.18            23a  OCC    3909  22211  
        Sus. + E5{1}                    8      37     433      12 1.18 1.18            23a  OCC    3900  22211  
        Sus. + E6{1}                    3      34     436      20 1.18 1.18            23a  OCC    3925  22211  
        Sus. + E7{1}                   37      31     455      16 1.18 1.18            23a  OCC    4042  22211  
        Sus. + E8{1}                   26      40     452      15 1.18 1.18            23a  OCC    4039  22211  
 
 AJ05N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 239      21     427       3 1.00 1.00 1.00 1.00  23a SUST    3207  16700  
        TR:Amb to T1{1}               183      12     125       1 1.00 1.00 1.00 1.00 (17) DISP     958  25050  
        Amb to T1{1}                  183      12     125       1 1.00 1.00 1.00 1.00 (17) DISP     958  25050  
        Sus. + E1{1}                   33      42     461      13 1.00 1.00            23a  OCC    3517  22211  
        Sus. + E2{1}                   44      36     465      19 1.00 1.00            23a  OCC    3540  22211  
        Sus. + E3{1}                    3      37     440      17 1.00 1.00            23a  OCC    3383  22211  
        Sus. + E4{1}                   14      41     436      14 1.00 1.00            23a  OCC    3389  22211  
        Sus. + E5{1}                    8      40     439      12 1.00 1.00            23a  OCC    3381  22211  
        Sus. + E6{1}                    3      38     443      20 1.00 1.00            23a  OCC    3410  22211  
        Sus. + E7{1}                   38      34     462      16 1.00 1.00            23a  OCC    3510  22211  
        Sus. + E8{1}                   27      43     458      15 1.00 1.00            23a  OCC    3507  22211  
 
 AJ05N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 239     427      21       3 1.33 1.11 1.00 1.00  23a SUST    4234  16700  
        TR:Amb to T1{1}               183     125      12       1 1.78 1.48 1.00 1.00 (17) DISP    1636  25050  
        Amb to T1{1}                  183     125      12       1 1.78 1.48 1.00 1.00 (17) DISP    1636  25050  
        Sus. + E1{1}                   33     461      42      13 1.33 1.11            23a  OCC    4623  22211  
        Sus. + E2{1}                   44     465      36      19 1.33 1.11            23a  OCC    4653  22211  
        Sus. + E3{1}                    3     440      37      17 1.33 1.11            23a  OCC    4436  22211  
        Sus. + E4{1}                   14     436      41      14 1.33 1.11            23a  OCC    4438  22211  
        Sus. + E5{1}                    8     439      40      12 1.33 1.11            23a  OCC    4435  22211  
        Sus. + E6{1}                    3     443      38      20 1.33 1.11            23a  OCC    4468  22211  
        Sus. + E7{1}                   38     462      34      16 1.33 1.11            23a  OCC    4617  22211  
        Sus. + E8{1}                   27     458      43      15 1.33 1.11            23a  OCC    4604  22211  
 
 AJ05F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23     527       2      23 1.33 1.11 1.00 1.00  23a SUST    5092  16700  
        TR:Amb to T1{1}                66      82       1      12 1.78 1.48 1.00 1.00 (17) DISP    1043  25050  
        Amb to T1{1}                   66      82       1      12 1.78 1.48 1.00 1.00 (17) DISP    1043  25050  
        Sus. + E1{1}                   34     561       2      52 1.33 1.11            23a  OCC    5498  22211  
        Sus. + E2{1}                   37     562       8      46 1.33 1.11            23a  OCC    5488  22211  
        Sus. + E3{1}                   31     552       7      47 1.33 1.11            23a  OCC    5407  22211  
        Sus. + E4{1}                   28     551       3      52 1.33 1.11            23a  OCC    5421  22211  
        Sus. + E5{1}                   31     553       2      50 1.33 1.11            23a  OCC    5423  22211  
        Sus. + E6{1}                   33     554       8      49 1.33 1.11            23a  OCC    5431  22211  
        Sus. + E7{1}                   34     560       6      44 1.33 1.11            23a  OCC    5466  22211  
        Sus. + E8{1}                   32     559       4      55 1.33 1.11            23a  OCC    5493  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ05F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23     527       2      23 1.00 1.00 1.00 1.00  23a SUST    3825  16700  
        TR:Amb to T1{1}                66      82       1      12 1.00 1.00 1.00 1.00 (17) DISP     604  25050  
        Amb to T1{1}                   66      82       1      12 1.00 1.00 1.00 1.00 (17) DISP     604  25050  
        Sus. + E1{1}                   34     561       2      52 1.00 1.00            23a  OCC    4165  22211  
        Sus. + E2{1}                   37     562       8      46 1.00 1.00            23a  OCC    4148  22211  
        Sus. + E3{1}                   31     552       7      47 1.00 1.00            23a  OCC    4092  22211  
        Sus. + E4{1}                   28     551       3      52 1.00 1.00            23a  OCC    4112  22211  
        Sus. + E5{1}                   31     553       2      50 1.00 1.00            23a  OCC    4109  22211  
        Sus. + E6{1}                   33     554       8      49 1.00 1.00            23a  OCC    4113  22211  
        Sus. + E7{1}                   34     560       6      44 1.00 1.00            23a  OCC    4129  22211  
        Sus. + E8{1}                   32     559       4      55 1.00 1.00            23a  OCC    4166  22211  
 
 AJ11 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  23     632       1      23 1.00 1.00 1.00 1.00  23a SUST    4586  16700  
        TR:Amb to T1{1}                66       4       1      12 1.00 1.00 1.00 1.00 (17) DISP     100  25050  
        Amb to T1{1}                   66       4       1      12 1.00 1.00 1.00 1.00 (17) DISP     100  25050  
        Sus. + E1{1}                   35     652      11      52 1.00 1.00            23a  OCC    4865  22211  
        Sus. + E2{1}                   38     648       6      46 1.00 1.00            23a  OCC    4807  22211  
        Sus. + E3{1}                   32     659       7      47 1.00 1.00            23a  OCC    4864  22211  
        Sus. + E4{1}                   29     663      11      52 1.00 1.00            23a  OCC    4914  22211  
        Sus. + E5{1}                   31     662      11      50 1.00 1.00            23a  OCC    4900  22211  
        Sus. + E6{1}                   34     658       6      49 1.00 1.00            23a  OCC    4869  22211  
        Sus. + E7{1}                   35     649       7      44 1.00 1.00            23a  OCC    4801  22211  
        Sus. + E8{1}                   33     653      11      55 1.00 1.00            23a  OCC    4880  22211  
 
 AJ11 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   3     632       1      28 1.00 1.00 1.00 1.00  23a SUST    4576  16700  
        TR:Amb to T1{1}                 2       4       1      12 1.00 1.00 1.00 1.00 (17) DISP      86  25050  
        Amb to T1{1}                    2       4       1      12 1.00 1.00 1.00 1.00 (17) DISP      86  25050  
        Sus. + E1{1}                   17     652      11      58 1.00 1.00            23a  OCC    4850  22211  
        Sus. + E2{1}                   16     647       6      52 1.00 1.00            23a  OCC    4792  22211  
        Sus. + E3{1}                   16     659       7      52 1.00 1.00            23a  OCC    4850  22211  
        Sus. + E4{1}                   17     663      11      57 1.00 1.00            23a  OCC    4901  22211  
        Sus. + E5{1}                   17     662      11      55 1.00 1.00            23a  OCC    4886  22211  
        Sus. + E6{1}                   16     658       6      54 1.00 1.00            23a  OCC    4853  22211  
        Sus. + E7{1}                   16     648       7      50 1.00 1.00            23a  OCC    4786  22211  
        Sus. + E8{1}                   17     653      11      60 1.00 1.00            23a  OCC    4867  22211  
 
 AJ06 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   3     437       1      28 1.11 1.23 1.00 1.00  23a SUST    3507  16700  
        TR:Amb to T1{1}                 2      10       1      12 1.48 1.64 1.64 1.00 (17) DISP     132  25050  
        Amb to T1{1}                    2      10       1      12 1.48 1.64 1.64 1.00 (17) DISP     132  25050  
        Sus. + E1{1}                   16     464       4      58 1.11 1.23            23a  OCC    3821  22211  
        Sus. + E2{1}                   15     455       2      52 1.11 1.23            23a  OCC    3743  22211  
        Sus. + E3{1}                   15     459       2      52 1.11 1.23            23a  OCC    3764  22211  
        Sus. + E4{1}                   17     467       3      57 1.11 1.23            23a  OCC    3839  22211  
        Sus. + E5{1}                   17     465       4      55 1.11 1.23            23a  OCC    3817  22211  
        Sus. + E6{1}                   15     457       2      54 1.11 1.23            23a  OCC    3764  22211  
        Sus. + E7{1}                   15     457       2      50 1.11 1.23            23a  OCC    3743  22211  
        Sus. + E8{1}                   16     466       3      60 1.11 1.23            23a  OCC    3844  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ06 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     464       2       0 1.11 1.23 1.00 1.00  23a SUST    3724  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    3     466       4       0 1.11 1.23            23a  OCC    3747  22211  
        Sus. + E2{1}                    3     466       4       0 1.11 1.23            23a  OCC    3747  22211  
        Sus. + E3{1}                    3     466       4       0 1.11 1.23            23a  OCC    3746  22211  
        Sus. + E4{1}                    3     466       4       0 1.11 1.23            23a  OCC    3746  22211  
        Sus. + E5{1}                    3     466       4       0 1.11 1.23            23a  OCC    3746  22211  
        Sus. + E6{1}                    3     466       4       0 1.11 1.23            23a  OCC    3746  22211  
        Sus. + E7{1}                    3     466       4       0 1.11 1.23            23a  OCC    3747  22211  
        Sus. + E8{1}                    3     466       4       0 1.11 1.23            23a  OCC    3747  22211  
 
 AJ07N- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     134       0       0 1.00 1.00 1.00 1.00  23a SUST     973  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    1     135       0       0 1.00 1.00            23a  OCC     977  22211  
        Sus. + E2{1}                    1     135       0       0 1.00 1.00            23a  OCC     977  22211  
        Sus. + E3{1}                    1     134       0       0 1.00 1.00            23a  OCC     976  22211  
        Sus. + E4{1}                    1     134       0       0 1.00 1.00            23a  OCC     976  22211  
        Sus. + E5{1}                    1     134       0       0 1.00 1.00            23a  OCC     976  22211  
        Sus. + E6{1}                    1     134       0       0 1.00 1.00            23a  OCC     976  22211  
        Sus. + E7{1}                    1     135       0       0 1.00 1.00            23a  OCC     977  22211  
        Sus. + E8{1}                    1     135       0       0 1.00 1.00            23a  OCC     977  22211  
 
 AJ07N+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   1     134       0       0 1.33 1.11 1.00 1.00  23a SUST    1297  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    1     135       0       0 1.33 1.11            23a  OCC    1301  22211  
        Sus. + E2{1}                    1     135       0       0 1.33 1.11            23a  OCC    1301  22211  
        Sus. + E3{1}                    1     134       0       0 1.33 1.11            23a  OCC    1299  22211  
        Sus. + E4{1}                    1     134       0       0 1.33 1.11            23a  OCC    1300  22211  
        Sus. + E5{1}                    1     134       0       0 1.33 1.11            23a  OCC    1300  22211  
        Sus. + E6{1}                    1     134       0       0 1.33 1.11            23a  OCC    1299  22211  
        Sus. + E7{1}                    1     135       0       0 1.33 1.11            23a  OCC    1301  22211  
        Sus. + E8{1}                    1     135       0       0 1.33 1.11            23a  OCC    1301  22211  
 
 AJ07F- Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 355       0       0       0 1.33 1.11 1.00 1.00  23a SUST     167  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.78 1.48 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E2{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E3{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E4{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E5{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E6{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E7{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
        Sus. + E8{1}                    0       0       0       0 1.33 1.11            23a  OCC     167  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AJ07F+ Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 355       0       0       0 1.00 1.00 1.00 1.00  23a SUST     167  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
 
 AJ08   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                 355       0       0       0 1.00 1.00 1.00 1.00  23a SUST     167  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     167  22211  
 
 *** Segment AJ end   ***
 
 *** Segment AK begin ***
 
 AD06   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  10      38      19       3 1.11 1.23 1.00 1.00  23a SUST     354  16700  
        TR:Amb to T1{1}               169     317     157       4 1.48 1.64 1.64 1.00 (17) DISP    3845  25050  
        Amb to T1{1}                  169     317     157       4 1.48 1.64 1.64 1.00 (17) DISP    3845  25050  
        Sus. + E1{1}                  220     199     153       3 1.11 1.23            23a  OCC    2208  22211  
        Sus. + E2{1}                  269     109     128       7 1.11 1.23            23a  OCC    1601  22211  
        Sus. + E3{1}                   80     199     125       5 1.11 1.23            23a  OCC    1985  22211  
        Sus. + E4{1}                  129      95     149       5 1.11 1.23            23a  OCC    1654  22211  
        Sus. + E5{1}                  220     201     142       4 1.11 1.23            23a  OCC    2161  22211  
        Sus. + E6{1}                  270     107     118       5 1.11 1.23            23a  OCC    1518  22211  
        Sus. + E7{1}                   80     200     134       6 1.11 1.23            23a  OCC    2047  22211  
        Sus. + E8{1}                  129      94     159       4 1.11 1.23            23a  OCC    1731  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AK01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  10      27       1       3 1.00 1.00 1.00 1.00  23a SUST     199  16700  
        TR:Amb to T1{1}               169       9      40       4 1.00 1.00 1.00 1.00 (17) DISP     364  25050  
        Amb to T1{1}                  169       9      40       4 1.00 1.00 1.00 1.00 (17) DISP     364  25050  
        Sus. + E1{1}                  228      50      12       3 1.00 1.00            23a  OCC     494  22211  
        Sus. + E2{1}                  278      35      52       7 1.00 1.00            23a  OCC     704  22211  
        Sus. + E3{1}                   71      35      15       5 1.00 1.00            23a  OCC     354  22211  
        Sus. + E4{1}                  120      51      46       5 1.00 1.00            23a  OCC     625  22211  
        Sus. + E5{1}                  229      51      12       4 1.00 1.00            23a  OCC     497  22211  
        Sus. + E6{1}                  278      35      52       5 1.00 1.00            23a  OCC     704  22211  
        Sus. + E7{1}                   72      35      15       6 1.00 1.00            23a  OCC     354  22211  
        Sus. + E8{1}                  121      50      46       4 1.00 1.00            23a  OCC     623  22211  
 
 AK02 - Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  10      94      21       3 1.00 1.00 1.00 1.00  23a SUST     699  16700  
        TR:Amb to T1{1}               169     107     250       4 1.00 1.00 1.00 1.00 (17) DISP    1971  25050  
        Amb to T1{1}                  169     107     250       4 1.00 1.00 1.00 1.00 (17) DISP    1971  25050  
        Sus. + E1{1}                  233     146     150       3 1.00 1.00            23a  OCC    1817  22211  
        Sus. + E2{1}                  283     156     161       7 1.00 1.00            23a  OCC    1942  22211  
        Sus. + E3{1}                   66     130     156       5 1.00 1.00            23a  OCC    1740  22211  
        Sus. + E4{1}                  115     120     143       5 1.00 1.00            23a  OCC    1661  22211  
        Sus. + E5{1}                  234     116     151       4 1.00 1.00            23a  OCC    1766  22211  
        Sus. + E6{1}                  283     126     160       5 1.00 1.00            23a  OCC    1866  22211  
        Sus. + E7{1}                   67     160     157       6 1.00 1.00            23a  OCC    1823  22211  
        Sus. + E8{1}                  116     150     143       4 1.00 1.00            23a  OCC    1724  22211  
 
 AK02 + Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  10      94      21       3 1.00 1.00 1.00 1.00  23a SUST     699  16700  
        TR:Amb to T1{1}               528     107     250       4 1.00 1.00 1.00 1.00 (17) DISP    2132  25050  
        Amb to T1{1}                  528     107     250       4 1.00 1.00 1.00 1.00 (17) DISP    2132  25050  
        Sus. + E1{1}                  592     146     150       3 1.00 1.00            23a  OCC    1985  22211  
        Sus. + E2{1}                  642     156     161       7 1.00 1.00            23a  OCC    2111  22211  
        Sus. + E3{1}                  425     130     156       5 1.00 1.00            23a  OCC    1908  22211  
        Sus. + E4{1}                  474     120     143       5 1.00 1.00            23a  OCC    1829  22211  
        Sus. + E5{1}                  593     116     151       4 1.00 1.00            23a  OCC    1935  22211  
        Sus. + E6{1}                  642     126     160       5 1.00 1.00            23a  OCC    2034  22211  
        Sus. + E7{1}                  425     160     157       6 1.00 1.00            23a  OCC    1992  22211  
        Sus. + E8{1}                  475     150     143       4 1.00 1.00            23a  OCC    1892  22211  
 
 AK03   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                  10       4      25       3 1.00 1.00 1.00 1.00  23a SUST     191  16700  
        TR:Amb to T1{1}               528       5     272       4 1.00 1.00 1.00 1.00 (17) DISP    2129  25050  
        Amb to T1{1}                  528       5     272       4 1.00 1.00 1.00 1.00 (17) DISP    2129  25050  
        Sus. + E1{1}                  593       6     158       3 1.00 1.00            23a  OCC    1432  22211  
        Sus. + E2{1}                  643       7     208       7 1.00 1.00            23a  OCC    1813  22211  
        Sus. + E3{1}                  424       6     164       5 1.00 1.00            23a  OCC    1396  22211  
        Sus. + E4{1}                  473       5     188       5 1.00 1.00            23a  OCC    1588  22211  
        Sus. + E5{1}                  594       5     160       4 1.00 1.00            23a  OCC    1443  22211  
        Sus. + E6{1}                  643       5     206       5 1.00 1.00            23a  OCC    1803  22211  
        Sus. + E7{1}                  424       7     166       6 1.00 1.00            23a  OCC    1406  22211  
        Sus. + E8{1}                  473       6     187       4 1.00 1.00            23a  OCC    1581  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 
 *** Segment AK end   ***
 
 *** Segment AL begin ***
 
 W09    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       6       6 1.08 1.19 1.00 1.00  23a SUST     683  16700  
        TR:Amb to T1{1}                 7      44       1      13 1.44 1.58 1.58 1.00 (17) DISP    1406  25050  
        Amb to T1{1}                    7      44       1      13 1.44 1.58 1.58 1.00 (17) DISP    1406  25050  
        Sus. + E1{1}                   10      26       7      23 1.08 1.19            23a  OCC    1380  22211  
        Sus. + E2{1}                    9      24      14      17 1.08 1.19            23a  OCC    1328  22211  
        Sus. + E3{1}                    6      25      10      22 1.08 1.19            23a  OCC    1368  22211  
        Sus. + E4{1}                    4      24      10      18 1.08 1.19            23a  OCC    1289  22211  
        Sus. + E5{1}                   11      26       8      21 1.08 1.19            23a  OCC    1367  22211  
        Sus. + E6{1}                   11      24      12      18 1.08 1.19            23a  OCC    1329  22211  
        Sus. + E7{1}                    6      24      11      21 1.08 1.19            23a  OCC    1345  22211  
        Sus. + E8{1}                    5      24       8      19 1.08 1.19            23a  OCC    1310  22211  
 
 AL01N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515      10       1       6 1.00 1.00 1.00 1.00  23a SUST     751  16700  
        TR:Amb to T1{1}                 7      15      10      13 1.00 1.00 1.00 1.00 (17) DISP     484  25050  
        Amb to T1{1}                    7      15      10      13 1.00 1.00 1.00 1.00 (17) DISP     484  25050  
        Sus. + E1{1}                   13      30       8      23 1.00 1.00            23a  OCC    1371  22211  
        Sus. + E2{1}                   12      27       5      17 1.00 1.00            23a  OCC    1226  22211  
        Sus. + E3{1}                    3      15       9      22 1.00 1.00            23a  OCC    1178  22211  
        Sus. + E4{1}                    2      18       6      18 1.00 1.00            23a  OCC    1093  22211  
        Sus. + E5{1}                   14      33       8      21 1.00 1.00            23a  OCC    1409  22211  
        Sus. + E6{1}                   13      30       6      18 1.00 1.00            23a  OCC    1304  22211  
        Sus. + E7{1}                    3      13       9      21 1.00 1.00            23a  OCC    1133  22211  
        Sus. + E8{1}                    2      16       6      19 1.00 1.00            23a  OCC    1097  22211  
 
 AL01N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515      10       1       6 1.30 1.08 1.00 1.00  23a SUST     817  16700  
        TR:Amb to T1{1}                 7      15      10      13 1.73 1.44 1.00 1.00 (17) DISP     701  25050  
        Amb to T1{1}                    7      15      10      13 1.73 1.44 1.00 1.00 (17) DISP     701  25050  
        Sus. + E1{1}                   13      30       8      23 1.30 1.08            23a  OCC    1548  22211  
        Sus. + E2{1}                   12      27       5      17 1.30 1.08            23a  OCC    1392  22211  
        Sus. + E3{1}                    3      15       9      22 1.30 1.08            23a  OCC    1261  22211  
        Sus. + E4{1}                    2      18       6      18 1.30 1.08            23a  OCC    1197  22211  
        Sus. + E5{1}                   14      33       8      21 1.30 1.08            23a  OCC    1612  22211  
        Sus. + E6{1}                   13      30       6      18 1.30 1.08            23a  OCC    1491  22211  
        Sus. + E7{1}                    3      13       9      21 1.30 1.08            23a  OCC    1209  22211  
        Sus. + E8{1}                    2      16       6      19 1.30 1.08            23a  OCC    1184  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AL01F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 528      13       6       2 1.30 1.08 1.00 1.00  23a SUST     934  16700  
        TR:Amb to T1{1}                 4      14       9      14 1.73 1.44 1.00 1.00 (17) DISP     676  25050  
        Amb to T1{1}                    4      14       9      14 1.73 1.44 1.00 1.00 (17) DISP     676  25050  
        Sus. + E1{1}                    6      31      20      11 1.30 1.08            23a  OCC    1609  22211  
        Sus. + E2{1}                    2      27      14       8 1.30 1.08            23a  OCC    1424  22211  
        Sus. + E3{1}                    2      19      19      12 1.30 1.08            23a  OCC    1380  22211  
        Sus. + E4{1}                    5      23      15       9 1.30 1.08            23a  OCC    1341  22211  
        Sus. + E5{1}                    9      35      18      11 1.30 1.08            23a  OCC    1688  22211  
        Sus. + E6{1}                    6      31      15       9 1.30 1.08            23a  OCC    1542  22211  
        Sus. + E7{1}                    2      16      18      12 1.30 1.08            23a  OCC    1320  22211  
        Sus. + E8{1}                    2      20      16       9 1.30 1.08            23a  OCC    1304  22211  
 
 AL01F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 528       6      13       2 1.00 1.00 1.00 1.00  23a SUST     848  16700  
        TR:Amb to T1{1}                 4       9      14      14 1.00 1.00 1.00 1.00 (17) DISP     478  25050  
        Amb to T1{1}                    4       9      14      14 1.00 1.00 1.00 1.00 (17) DISP     478  25050  
        Sus. + E1{1}                    6      20      31      11 1.00 1.00            23a  OCC    1414  22211  
        Sus. + E2{1}                    2      14      27       8 1.00 1.00            23a  OCC    1252  22211  
        Sus. + E3{1}                    2      19      19      12 1.00 1.00            23a  OCC    1261  22211  
        Sus. + E4{1}                    5      15      23       9 1.00 1.00            23a  OCC    1198  22211  
        Sus. + E5{1}                    9      18      35      11 1.00 1.00            23a  OCC    1466  22211  
        Sus. + E6{1}                    6      15      31       9 1.00 1.00            23a  OCC    1343  22211  
        Sus. + E7{1}                    2      18      16      12 1.00 1.00            23a  OCC    1212  22211  
        Sus. + E8{1}                    2      16      20       9 1.00 1.00            23a  OCC    1180  22211  
 
 AL02   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 529       6      13       2 1.00 1.00 1.00 1.00  23a SUST     843  16700  
        TR:Amb to T1{1}                 4       7      13      14 1.00 1.00 1.00 1.00 (17) DISP     448  25050  
        Amb to T1{1}                    4       7      13      14 1.00 1.00 1.00 1.00 (17) DISP     448  25050  
        Sus. + E1{1}                    6      18      29      11 1.00 1.00            23a  OCC    1361  22211  
        Sus. + E2{1}                    2      13      25       8 1.00 1.00            23a  OCC    1203  22211  
        Sus. + E3{1}                    2      18      19      12 1.00 1.00            23a  OCC    1233  22211  
        Sus. + E4{1}                    5      13      23       9 1.00 1.00            23a  OCC    1178  22211  
        Sus. + E5{1}                   10      17      33      11 1.00 1.00            23a  OCC    1411  22211  
        Sus. + E6{1}                    6      14      29       9 1.00 1.00            23a  OCC    1291  22211  
        Sus. + E7{1}                    2      16      16      12 1.00 1.00            23a  OCC    1184  22211  
        Sus. + E8{1}                    2      15      20       9 1.00 1.00            23a  OCC    1156  22211  
 
 AL03   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 563       5      12       2 1.00 1.00 1.00 1.00  23a SUST     853  16700  
        TR:Amb to T1{1}                 4       4       9      14 1.00 1.00 1.00 1.00 (17) DISP     379  25050  
        Amb to T1{1}                    4       4       9      14 1.00 1.00 1.00 1.00 (17) DISP     379  25050  
        Sus. + E1{1}                    1       9      19      11 1.00 1.00            23a  OCC    1135  22211  
        Sus. + E2{1}                    3       6      15       8 1.00 1.00            23a  OCC    1024  22211  
        Sus. + E3{1}                    6       8      18      12 1.00 1.00            23a  OCC    1142  22211  
        Sus. + E4{1}                    9       5      21       9 1.00 1.00            23a  OCC    1119  22211  
        Sus. + E5{1}                   14       8      22      11 1.00 1.00            23a  OCC    1175  22211  
        Sus. + E6{1}                   10       5      18       9 1.00 1.00            23a  OCC    1077  22211  
        Sus. + E7{1}                    6       7      15      12 1.00 1.00            23a  OCC    1100  22211  
        Sus. + E8{1}                    3       6      18       9 1.00 1.00            23a  OCC    1075  22211  
 

Page 570

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 573 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:59 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 239
----------------------------------------------------------------------------------------------------------------

                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AL04   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 573       3       9       2 1.00 1.00 1.00 1.00  23a SUST     786  16700  
        TR:Amb to T1{1}                 4      37       4      14 1.00 1.00 1.00 1.00 (17) DISP     850  25050  
        Amb to T1{1}                    4      37       4      14 1.00 1.00 1.00 1.00 (17) DISP     850  25050  
        Sus. + E1{1}                    0      34      40      11 1.00 1.00            23a  OCC    1809  22211  
        Sus. + E2{1}                    4      36      43       8 1.00 1.00            23a  OCC    1870  22211  
        Sus. + E3{1}                    7      35      11      12 1.00 1.00            23a  OCC    1551  22211  
        Sus. + E4{1}                   11      35      11       9 1.00 1.00            23a  OCC    1549  22211  
        Sus. + E5{1}                   15      35      39      11 1.00 1.00            23a  OCC    1819  22211  
        Sus. + E6{1}                   11      36      42       9 1.00 1.00            23a  OCC    1848  22211  
        Sus. + E7{1}                    7      35      14      12 1.00 1.00            23a  OCC    1567  22211  
        Sus. + E8{1}                    4      35      13       9 1.00 1.00            23a  OCC    1535  22211  
 
 AL05   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 196       3       9       2 1.00 1.00 1.00 1.00  23a SUST    1304  16700  
        TR:Amb to T1{1}                 4      42       6      14 1.00 1.00 1.00 1.00 (17) DISP    4028  25050  
        Amb to T1{1}                    4      42       6      14 1.00 1.00 1.00 1.00 (17) DISP    4028  25050  
        Sus. + E1{1}                    0      40      46      11 1.00 1.00            23a  OCC    6410  22211  
        Sus. + E2{1}                    4      41      48       8 1.00 1.00            23a  OCC    6634  22211  
        Sus. + E3{1}                    7      40      13      12 1.00 1.00            23a  OCC    5055  22211  
        Sus. + E4{1}                   11      40      13       9 1.00 1.00            23a  OCC    5016  22211  
        Sus. + E5{1}                   15      41      45      11 1.00 1.00            23a  OCC    6439  22211  
        Sus. + E6{1}                   11      41      48       9 1.00 1.00            23a  OCC    6547  22211  
        Sus. + E7{1}                    8      41      15      12 1.00 1.00            23a  OCC    5117  22211  
        Sus. + E8{1}                    4      40      15       9 1.00 1.00            23a  OCC    4984  22211  
 
 AL06   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 196       3       9       2 1.00 1.00 1.00 1.00  23a SUST    1291  16700  
        TR:Amb to T1{1}                 4      43       6      14 1.00 1.00 1.00 1.00 (17) DISP    4154  25050  
        Amb to T1{1}                    4      43       6      14 1.00 1.00 1.00 1.00 (17) DISP    4154  25050  
        Sus. + E1{1}                    0      41      48      11 1.00 1.00            23a  OCC    6616  22211  
        Sus. + E2{1}                    4      43      50       8 1.00 1.00            23a  OCC    6832  22211  
        Sus. + E3{1}                    7      42      13      12 1.00 1.00            23a  OCC    5192  22211  
        Sus. + E4{1}                   11      42      13       9 1.00 1.00            23a  OCC    5146  22211  
        Sus. + E5{1}                   15      42      47      11 1.00 1.00            23a  OCC    6651  22211  
        Sus. + E6{1}                   11      42      49       9 1.00 1.00            23a  OCC    6752  22211  
        Sus. + E7{1}                    8      42      15      12 1.00 1.00            23a  OCC    5252  22211  
        Sus. + E8{1}                    4      41      15       9 1.00 1.00            23a  OCC    5117  22211  
 
 *** Segment AL end   ***
 
 *** Segment AM begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 W10    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       1       4       8 1.08 1.19 1.00 1.00  23a SUST     653  16700  
        TR:Amb to T1{1}                20      33      16      13 1.44 1.58 1.58 1.00 (17) DISP    1206  25050  
        Amb to T1{1}                   20      33      16      13 1.44 1.58 1.58 1.00 (17) DISP    1206  25050  
        Sus. + E1{1}                   20      14       8      17 1.08 1.19            23a  OCC    1050  22211  
        Sus. + E2{1}                   20      34       7      28 1.08 1.19            23a  OCC    1583  22211  
        Sus. + E3{1}                   25       7      26      16 1.08 1.19            23a  OCC    1301  22211  
        Sus. + E4{1}                   15      34      25      27 1.08 1.19            23a  OCC    1733  22211  
        Sus. + E5{1}                   20      14       7      19 1.08 1.19            23a  OCC    1066  22211  
        Sus. + E6{1}                   20      34       6      26 1.08 1.19            23a  OCC    1561  22211  
        Sus. + E7{1}                   25       8      27      18 1.08 1.19            23a  OCC    1349  22211  
        Sus. + E8{1}                   15      34      26      25 1.08 1.19            23a  OCC    1729  22211  
 
 AM02N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       6       2       8 1.00 1.00 1.00 1.00  23a SUST     669  16700  
        TR:Amb to T1{1}                20      31       2      13 1.00 1.00 1.00 1.00 (17) DISP     739  25050  
        Amb to T1{1}                   20      31       2      13 1.00 1.00 1.00 1.00 (17) DISP     739  25050  
        Sus. + E1{1}                   23      38       9      17 1.00 1.00            23a  OCC    1458  22211  
        Sus. + E2{1}                   22      35       7      28 1.00 1.00            23a  OCC    1504  22211  
        Sus. + E3{1}                   22      24      11      16 1.00 1.00            23a  OCC    1180  22211  
        Sus. + E4{1}                   12      11       7      27 1.00 1.00            23a  OCC    1137  22211  
        Sus. + E5{1}                   23      40      10      19 1.00 1.00            23a  OCC    1515  22211  
        Sus. + E6{1}                   23      37       6      26 1.00 1.00            23a  OCC    1522  22211  
        Sus. + E7{1}                   22      25      11      18 1.00 1.00            23a  OCC    1224  22211  
        Sus. + E8{1}                   12      12       6      25 1.00 1.00            23a  OCC    1104  22211  
 
 AM02N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 514       6       2       8 1.30 1.08 1.00 1.00  23a SUST     704  16700  
        TR:Amb to T1{1}                20      31       2      13 1.73 1.44 1.00 1.00 (17) DISP    1205  25050  
        Amb to T1{1}                   20      31       2      13 1.73 1.44 1.00 1.00 (17) DISP    1205  25050  
        Sus. + E1{1}                   23      38       9      17 1.30 1.08            23a  OCC    1702  22211  
        Sus. + E2{1}                   22      35       7      28 1.30 1.08            23a  OCC    1715  22211  
        Sus. + E3{1}                   22      24      11      16 1.30 1.08            23a  OCC    1329  22211  
        Sus. + E4{1}                   12      11       7      27 1.30 1.08            23a  OCC    1186  22211  
        Sus. + E5{1}                   23      40      10      19 1.30 1.08            23a  OCC    1770  22211  
        Sus. + E6{1}                   23      37       6      26 1.30 1.08            23a  OCC    1751  22211  
        Sus. + E7{1}                   22      25      11      18 1.30 1.08            23a  OCC    1380  22211  
        Sus. + E8{1}                   12      12       6      25 1.30 1.08            23a  OCC    1160  22211  
 
 AM02F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 526       8       8       2 1.30 1.08 1.00 1.00  23a SUST     834  16700  
        TR:Amb to T1{1}                15      30      10       5 1.73 1.44 1.00 1.00 (17) DISP    1166  25050  
        Amb to T1{1}                   15      30      10       5 1.73 1.44 1.00 1.00 (17) DISP    1166  25050  
        Sus. + E1{1}                    8      37      15      11 1.30 1.08            23a  OCC    1714  22211  
        Sus. + E2{1}                    8      35      24      11 1.30 1.08            23a  OCC    1726  22211  
        Sus. + E3{1}                   12      24      14      13 1.30 1.08            23a  OCC    1387  22211  
        Sus. + E4{1}                    7      13      23      11 1.30 1.08            23a  OCC    1287  22211  
        Sus. + E5{1}                   11      39      17      12 1.30 1.08            23a  OCC    1802  22211  
        Sus. + E6{1}                   11      37      22      10 1.30 1.08            23a  OCC    1778  22211  
        Sus. + E7{1}                   15      26      16      13 1.30 1.08            23a  OCC    1459  22211  
        Sus. + E8{1}                   11      15      22      10 1.30 1.08            23a  OCC    1268  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AM02F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 526       8       8       2 1.00 1.00 1.00 1.00  23a SUST     781  16700  
        TR:Amb to T1{1}                15      10      30       5 1.00 1.00 1.00 1.00 (17) DISP     695  25050  
        Amb to T1{1}                   15      10      30       5 1.00 1.00 1.00 1.00 (17) DISP     695  25050  
        Sus. + E1{1}                    8      15      37      11 1.00 1.00            23a  OCC    1478  22211  
        Sus. + E2{1}                    8      24      35      11 1.00 1.00            23a  OCC    1509  22211  
        Sus. + E3{1}                   12      14      24      13 1.00 1.00            23a  OCC    1241  22211  
        Sus. + E4{1}                    7      23      13      11 1.00 1.00            23a  OCC    1201  22211  
        Sus. + E5{1}                   11      17      39      12 1.00 1.00            23a  OCC    1550  22211  
        Sus. + E6{1}                   11      22      37      10 1.00 1.00            23a  OCC    1541  22211  
        Sus. + E7{1}                   15      16      26      13 1.00 1.00            23a  OCC    1300  22211  
        Sus. + E8{1}                   11      22      15      10 1.00 1.00            23a  OCC    1177  22211  
 
 AM03   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 527       8       8       2 1.00 1.00 1.00 1.00  23a SUST     779  16700  
        TR:Amb to T1{1}                15       9      27       5 1.00 1.00 1.00 1.00 (17) DISP     632  25050  
        Amb to T1{1}                   15       9      27       5 1.00 1.00 1.00 1.00 (17) DISP     632  25050  
        Sus. + E1{1}                    8      14      34      11 1.00 1.00            23a  OCC    1407  22211  
        Sus. + E2{1}                    7      22      32      11 1.00 1.00            23a  OCC    1431  22211  
        Sus. + E3{1}                   12      13      21      13 1.00 1.00            23a  OCC    1183  22211  
        Sus. + E4{1}                    7      22      11      11 1.00 1.00            23a  OCC    1156  22211  
        Sus. + E5{1}                   11      16      36      12 1.00 1.00            23a  OCC    1477  22211  
        Sus. + E6{1}                   11      20      34      10 1.00 1.00            23a  OCC    1461  22211  
        Sus. + E7{1}                   15      15      23      13 1.00 1.00            23a  OCC    1241  22211  
        Sus. + E8{1}                   11      20      13      10 1.00 1.00            23a  OCC    1129  22211  
 
 AM04   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 561       7       8       2 1.00 1.00 1.00 1.00  23a SUST     798  16700  
        TR:Amb to T1{1}                15       2      15       5 1.00 1.00 1.00 1.00 (17) DISP     361  25050  
        Amb to T1{1}                   15       2      15       5 1.00 1.00 1.00 1.00 (17) DISP     361  25050  
        Sus. + E1{1}                    4       7      18      11 1.00 1.00            23a  OCC    1104  22211  
        Sus. + E2{1}                    3      11      16      11 1.00 1.00            23a  OCC    1080  22211  
        Sus. + E3{1}                    7       7      11      13 1.00 1.00            23a  OCC    1037  22211  
        Sus. + E4{1}                    3      11      10      11 1.00 1.00            23a  OCC    1011  22211  
        Sus. + E5{1}                   16       8      20      12 1.00 1.00            23a  OCC    1160  22211  
        Sus. + E6{1}                   15      10      18      10 1.00 1.00            23a  OCC    1106  22211  
        Sus. + E7{1}                   19       8      13      13 1.00 1.00            23a  OCC    1071  22211  
        Sus. + E8{1}                   15       9       8      10 1.00 1.00            23a  OCC     982  22211  
 
 AM05   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 571       5       7       2 1.00 1.00 1.00 1.00  23a SUST     763  16700  
        TR:Amb to T1{1}                15      19      23       5 1.00 1.00 1.00 1.00 (17) DISP     653  25050  
        Amb to T1{1}                   15      19      23       5 1.00 1.00 1.00 1.00 (17) DISP     653  25050  
        Sus. + E1{1}                    3      33      53      11 1.00 1.00            23a  OCC    2003  22211  
        Sus. + E2{1}                    2      39      55      11 1.00 1.00            23a  OCC    2112  22211  
        Sus. + E3{1}                    6      30      32      13 1.00 1.00            23a  OCC    1596  22211  
        Sus. + E4{1}                    2      40      18      11 1.00 1.00            23a  OCC    1613  22211  
        Sus. + E5{1}                   17      32      52      12 1.00 1.00            23a  OCC    1989  22211  
        Sus. + E6{1}                   16      40      54      10 1.00 1.00            23a  OCC    2125  22211  
        Sus. + E7{1}                   20      29      30      13 1.00 1.00            23a  OCC    1567  22211  
        Sus. + E8{1}                   16      41      16      10 1.00 1.00            23a  OCC    1636  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AM06   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 194       4       7       2 1.00 1.00 1.00 1.00  23a SUST    1237  16700  
        TR:Amb to T1{1}                15      22      29       5 1.00 1.00 1.00 1.00 (17) DISP    3321  25050  
        Amb to T1{1}                   15      22      29       5 1.00 1.00 1.00 1.00 (17) DISP    3321  25050  
        Sus. + E1{1}                    2      37      62      11 1.00 1.00            23a  OCC    7422  22211  
        Sus. + E2{1}                    2      45      64      11 1.00 1.00            23a  OCC    7972  22211  
        Sus. + E3{1}                    6      34      35      13 1.00 1.00            23a  OCC    5273  22211  
        Sus. + E4{1}                    2      46      19      11 1.00 1.00            23a  OCC    5422  22211  
        Sus. + E5{1}                   17      36      62      12 1.00 1.00            23a  OCC    7352  22211  
        Sus. + E6{1}                   17      46      63      10 1.00 1.00            23a  OCC    8012  22211  
        Sus. + E7{1}                   20      33      33      13 1.00 1.00            23a  OCC    5124  22211  
        Sus. + E8{1}                   16      47      17      10 1.00 1.00            23a  OCC    5489  22211  
 
 AM07   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 194       4       7       2 1.00 1.00 1.00 1.00  23a SUST    1229  16700  
        TR:Amb to T1{1}                15      23      30       5 1.00 1.00 1.00 1.00 (17) DISP    3486  25050  
        Amb to T1{1}                   15      23      30       5 1.00 1.00 1.00 1.00 (17) DISP    3486  25050  
        Sus. + E1{1}                    2      38      65      11 1.00 1.00            23a  OCC    7679  22211  
        Sus. + E2{1}                    2      47      66      11 1.00 1.00            23a  OCC    8253  22211  
        Sus. + E3{1}                    6      35      36      13 1.00 1.00            23a  OCC    5412  22211  
        Sus. + E4{1}                    2      47      20      11 1.00 1.00            23a  OCC    5581  22211  
        Sus. + E5{1}                   17      37      64      12 1.00 1.00            23a  OCC    7614  22211  
        Sus. + E6{1}                   17      48      66      10 1.00 1.00            23a  OCC    8296  22211  
        Sus. + E7{1}                   20      34      34      13 1.00 1.00            23a  OCC    5265  22211  
        Sus. + E8{1}                   16      48      18      10 1.00 1.00            23a  OCC    5647  22211  
 
 *** Segment AM end   ***
 
 *** Segment AN begin ***
 
 W13    Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 506       0       3       0 1.08 1.19 1.00 1.00  23a SUST     581  16700  
        TR:Amb to T1{1}                 6       3       6       8 1.44 1.58 1.58 1.00 (17) DISP     297  25050  
        Amb to T1{1}                    6       3       6       8 1.44 1.58 1.58 1.00 (17) DISP     297  25050  
        Sus. + E1{1}                    0       1      10       4 1.08 1.19            23a  OCC     780  22211  
        Sus. + E2{1}                    0       4      10       5 1.08 1.19            23a  OCC     815  22211  
        Sus. + E3{1}                    2       1      10       3 1.08 1.19            23a  OCC     777  22211  
        Sus. + E4{1}                    2       4       9       2 1.08 1.19            23a  OCC     778  22211  
        Sus. + E5{1}                    2       1       9       4 1.08 1.19            23a  OCC     768  22211  
        Sus. + E6{1}                    2       4       9       5 1.08 1.19            23a  OCC     807  22211  
        Sus. + E7{1}                    0       1       9       3 1.08 1.19            23a  OCC     760  22211  
        Sus. + E8{1}                    0       4       9       2 1.08 1.19            23a  OCC     765  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AN01   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 507       0       3       0 1.00 1.00 1.00 1.00  23a SUST     567  16700  
        TR:Amb to T1{1}                 6       3       7       8 1.00 1.00 1.00 1.00 (17) DISP     238  25050  
        Amb to T1{1}                    6       3       7       8 1.00 1.00 1.00 1.00 (17) DISP     238  25050  
        Sus. + E1{1}                    0       1       7       4 1.00 1.00            23a  OCC     701  22211  
        Sus. + E2{1}                    0       4       8       5 1.00 1.00            23a  OCC     734  22211  
        Sus. + E3{1}                    2       1       9       3 1.00 1.00            23a  OCC     726  22211  
        Sus. + E4{1}                    2       3       9       2 1.00 1.00            23a  OCC     726  22211  
        Sus. + E5{1}                    2       1       6       4 1.00 1.00            23a  OCC     694  22211  
        Sus. + E6{1}                    1       4       7       5 1.00 1.00            23a  OCC     730  22211  
        Sus. + E7{1}                    0       1       8       3 1.00 1.00            23a  OCC     714  22211  
        Sus. + E8{1}                    0       3       8       2 1.00 1.00            23a  OCC     715  22211  
 
 AN02   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 129       0       3       0 1.00 1.00 1.00 1.00  23a SUST     545  16700  
        TR:Amb to T1{1}                 6       2       8       8 1.00 1.00 1.00 1.00 (17) DISP    1041  25050  
        Amb to T1{1}                    6       2       8       8 1.00 1.00 1.00 1.00 (17) DISP    1041  25050  
        Sus. + E1{1}                    0       1       4       4 1.00 1.00            23a  OCC     966  22211  
        Sus. + E2{1}                    0       3       5       5 1.00 1.00            23a  OCC    1086  22211  
        Sus. + E3{1}                    2       1       8       3 1.00 1.00            23a  OCC    1152  22211  
        Sus. + E4{1}                    2       3       8       2 1.00 1.00            23a  OCC    1149  22211  
        Sus. + E5{1}                    1       1       4       4 1.00 1.00            23a  OCC     963  22211  
        Sus. + E6{1}                    1       3       4       5 1.00 1.00            23a  OCC    1084  22211  
        Sus. + E7{1}                    0       1       7       3 1.00 1.00            23a  OCC    1107  22211  
        Sus. + E8{1}                    1       3       8       2 1.00 1.00            23a  OCC    1103  22211  
 
 AN03N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130       0       3       0 1.00 1.00 1.00 1.00  23a SUST     535  16700  
        TR:Amb to T1{1}                 6       2       9       8 1.00 1.00 1.00 1.00 (17) DISP    1095  25050  
        Amb to T1{1}                    6       2       9       8 1.00 1.00 1.00 1.00 (17) DISP    1095  25050  
        Sus. + E1{1}                    0       1       4       4 1.00 1.00            23a  OCC     957  22211  
        Sus. + E2{1}                    0       2       3       5 1.00 1.00            23a  OCC    1012  22211  
        Sus. + E3{1}                    2       1       7       3 1.00 1.00            23a  OCC    1084  22211  
        Sus. + E4{1}                    2       2       8       2 1.00 1.00            23a  OCC    1080  22211  
        Sus. + E5{1}                    1       1       5       4 1.00 1.00            23a  OCC     985  22211  
        Sus. + E6{1}                    1       2       4       5 1.00 1.00            23a  OCC    1034  22211  
        Sus. + E7{1}                    0       2       7       3 1.00 1.00            23a  OCC    1043  22211  
        Sus. + E8{1}                    1       2       7       2 1.00 1.00            23a  OCC    1031  22211  
 
 AN03N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 130       3       0       0 1.00 1.00 1.00 1.00  23a SUST     535  16700  
        TR:Amb to T1{1}                 6       9       2       8 1.31 1.09 1.00 1.00 (17) DISP    1295  25050  
        Amb to T1{1}                    6       9       2       8 1.31 1.09 1.00 1.00 (17) DISP    1295  25050  
        Sus. + E1{1}                    0       4       1       4 1.00 1.00            23a  OCC     957  22211  
        Sus. + E2{1}                    0       3       2       5 1.00 1.00            23a  OCC    1012  22211  
        Sus. + E3{1}                    2       7       1       3 1.00 1.00            23a  OCC    1084  22211  
        Sus. + E4{1}                    2       8       2       2 1.00 1.00            23a  OCC    1080  22211  
        Sus. + E5{1}                    1       5       1       4 1.00 1.00            23a  OCC     985  22211  
        Sus. + E6{1}                    1       4       2       5 1.00 1.00            23a  OCC    1034  22211  
        Sus. + E7{1}                    0       7       2       3 1.00 1.00            23a  OCC    1043  22211  
        Sus. + E8{1}                    1       7       2       2 1.00 1.00            23a  OCC    1031  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AN03F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       2       0       0 1.00 1.00 1.00 1.00  23a SUST     485  16700  
        TR:Amb to T1{1}                 4       9       7       1 1.31 1.09 1.00 1.00 (17) DISP    1279  25050  
        Amb to T1{1}                    4       9       7       1 1.31 1.09 1.00 1.00 (17) DISP    1279  25050  
        Sus. + E1{1}                   11       5       4       1 1.00 1.00            23a  OCC     986  22211  
        Sus. + E2{1}                   10       4       4       2 1.00 1.00            23a  OCC     969  22211  
        Sus. + E3{1}                    3       6       3       2 1.00 1.00            23a  OCC     995  22211  
        Sus. + E4{1}                    2       7       1       2 1.00 1.00            23a  OCC     974  22211  
        Sus. + E5{1}                   11       5       4       1 1.00 1.00            23a  OCC    1013  22211  
        Sus. + E6{1}                   10       4       4       2 1.00 1.00            23a  OCC     996  22211  
        Sus. + E7{1}                    3       5       3       2 1.00 1.00            23a  OCC     969  22211  
        Sus. + E8{1}                    2       6       2       2 1.00 1.00            23a  OCC     938  22211  
 
 AN03F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       2       0       0 1.00 1.00 1.00 1.00  23a SUST     485  16700  
        TR:Amb to T1{1}                 4       9       7       1 1.00 1.00 1.00 1.00 (17) DISP    1051  25050  
        Amb to T1{1}                    4       9       7       1 1.00 1.00 1.00 1.00 (17) DISP    1051  25050  
        Sus. + E1{1}                   11       5       4       1 1.00 1.00            23a  OCC     986  22211  
        Sus. + E2{1}                   10       4       4       2 1.00 1.00            23a  OCC     969  22211  
        Sus. + E3{1}                    3       6       3       2 1.00 1.00            23a  OCC     995  22211  
        Sus. + E4{1}                    2       7       1       2 1.00 1.00            23a  OCC     974  22211  
        Sus. + E5{1}                   11       5       4       1 1.00 1.00            23a  OCC    1013  22211  
        Sus. + E6{1}                   10       4       4       2 1.00 1.00            23a  OCC     996  22211  
        Sus. + E7{1}                    3       5       3       2 1.00 1.00            23a  OCC     969  22211  
        Sus. + E8{1}                    2       6       2       2 1.00 1.00            23a  OCC     938  22211  
 
 AN10 - Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       4       0       0 1.00 1.00 1.00 1.00  23a SUST     642  16700  
        TR:Amb to T1{1}                 4      20       6       1 1.00 1.00 1.00 1.00 (17) DISP    1874  25050  
        Amb to T1{1}                    4      20       6       1 1.00 1.00 1.00 1.00 (17) DISP    1874  25050  
        Sus. + E1{1}                    9       5       0       1 1.00 1.00            23a  OCC     850  22211  
        Sus. + E2{1}                    9       5       4       2 1.00 1.00            23a  OCC    1130  22211  
        Sus. + E3{1}                    5       5       0       2 1.00 1.00            23a  OCC     810  22211  
        Sus. + E4{1}                    4       5       4       2 1.00 1.00            23a  OCC    1044  22211  
        Sus. + E5{1}                    9       4       0       1 1.00 1.00            23a  OCC     786  22211  
        Sus. + E6{1}                    8       4       5       2 1.00 1.00            23a  OCC    1121  22211  
        Sus. + E7{1}                    5       6       0       2 1.00 1.00            23a  OCC     879  22211  
        Sus. + E8{1}                    4       5       4       2 1.00 1.00            23a  OCC    1080  22211  
 
 AN10 + Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       4       0       0 1.00 1.00 1.00 1.00  23a SUST     641  16700  
        TR:Amb to T1{1}                 7      20       6       1 1.00 1.00 1.00 1.00 (17) DISP    1880  25050  
        Amb to T1{1}                    7      20       6       1 1.00 1.00 1.00 1.00 (17) DISP    1880  25050  
        Sus. + E1{1}                    6       5       0       1 1.00 1.00            23a  OCC     844  22211  
        Sus. + E2{1}                    6       5       4       2 1.00 1.00            23a  OCC    1124  22211  
        Sus. + E3{1}                    2       5       0       2 1.00 1.00            23a  OCC     806  22211  
        Sus. + E4{1}                    1       5       4       2 1.00 1.00            23a  OCC    1038  22211  
        Sus. + E5{1}                    6       4       0       1 1.00 1.00            23a  OCC     781  22211  
        Sus. + E6{1}                    6       4       5       2 1.00 1.00            23a  OCC    1114  22211  
        Sus. + E7{1}                    2       6       0       2 1.00 1.00            23a  OCC     873  22211  
        Sus. + E8{1}                    1       5       4       2 1.00 1.00            23a  OCC    1074  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AN04N- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       0       0 1.00 1.00 1.00 1.00  23a SUST     318  16700  
        TR:Amb to T1{1}                 7      16       0       1 1.00 1.00 1.00 1.00 (17) DISP    1444  25050  
        Amb to T1{1}                    7      16       0       1 1.00 1.00 1.00 1.00 (17) DISP    1444  25050  
        Sus. + E1{1}                    6       3       7       1 1.00 1.00            23a  OCC    1027  22211  
        Sus. + E2{1}                    5       2       3       2 1.00 1.00            23a  OCC     686  22211  
        Sus. + E3{1}                    3       7       6       2 1.00 1.00            23a  OCC    1195  22211  
        Sus. + E4{1}                    1       5       3       2 1.00 1.00            23a  OCC     880  22211  
        Sus. + E5{1}                    6       3       7       1 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E6{1}                    5       2       3       2 1.00 1.00            23a  OCC     693  22211  
        Sus. + E7{1}                    2       7       6       2 1.00 1.00            23a  OCC    1187  22211  
        Sus. + E8{1}                    1       5       3       2 1.00 1.00            23a  OCC     896  22211  
 
 AN04N+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 135       0       0       0 1.00 1.00 1.00 1.00  23a SUST     318  16700  
        TR:Amb to T1{1}                 7      16       0       1 1.31 1.09 1.00 1.00 (17) DISP    1881  25050  
        Amb to T1{1}                    7      16       0       1 1.31 1.09 1.00 1.00 (17) DISP    1881  25050  
        Sus. + E1{1}                    6       3       7       1 1.00 1.00            23a  OCC    1027  22211  
        Sus. + E2{1}                    5       2       3       2 1.00 1.00            23a  OCC     686  22211  
        Sus. + E3{1}                    3       7       6       2 1.00 1.00            23a  OCC    1195  22211  
        Sus. + E4{1}                    1       5       3       2 1.00 1.00            23a  OCC     880  22211  
        Sus. + E5{1}                    6       3       7       1 1.00 1.00            23a  OCC    1016  22211  
        Sus. + E6{1}                    5       2       3       2 1.00 1.00            23a  OCC     693  22211  
        Sus. + E7{1}                    2       7       6       2 1.00 1.00            23a  OCC    1187  22211  
        Sus. + E8{1}                    1       5       3       2 1.00 1.00            23a  OCC     896  22211  
 
 AN04F- Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 137       0       0       0 1.00 1.00 1.00 1.00  23a SUST     320  16700  
        TR:Amb to T1{1}                35      19       1       0 1.31 1.09 1.00 1.00 (17) DISP    2362  25050  
        Amb to T1{1}                   35      19       1       0 1.31 1.09 1.00 1.00 (17) DISP    2362  25050  
        Sus. + E1{1}                    5       3       1       7 1.00 1.00            23a  OCC    1071  22211  
        Sus. + E2{1}                    4       2       2       3 1.00 1.00            23a  OCC     647  22211  
        Sus. + E3{1}                    5       7       1       7 1.00 1.00            23a  OCC    1266  22211  
        Sus. + E4{1}                    4       6       2       2 1.00 1.00            23a  OCC     903  22211  
        Sus. + E5{1}                    4       3       1       7 1.00 1.00            23a  OCC    1056  22211  
        Sus. + E6{1}                    3       2       2       3 1.00 1.00            23a  OCC     647  22211  
        Sus. + E7{1}                    5       7       1       7 1.00 1.00            23a  OCC    1252  22211  
        Sus. + E8{1}                    4       6       2       2 1.00 1.00            23a  OCC     912  22211  
 
 AN04F+ Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 137       0       0       0 1.00 1.00 1.00 1.00  23a SUST     320  16700  
        TR:Amb to T1{1}                35       1      19       0 1.00 1.00 1.00 1.00 (17) DISP    1824  25050  
        Amb to T1{1}                   35       1      19       0 1.00 1.00 1.00 1.00 (17) DISP    1824  25050  
        Sus. + E1{1}                    5       1       3       7 1.00 1.00            23a  OCC    1071  22211  
        Sus. + E2{1}                    4       2       2       3 1.00 1.00            23a  OCC     647  22211  
        Sus. + E3{1}                    5       1       7       7 1.00 1.00            23a  OCC    1266  22211  
        Sus. + E4{1}                    4       2       6       2 1.00 1.00            23a  OCC     903  22211  
        Sus. + E5{1}                    4       1       3       7 1.00 1.00            23a  OCC    1056  22211  
        Sus. + E6{1}                    3       2       2       3 1.00 1.00            23a  OCC     647  22211  
        Sus. + E7{1}                    5       1       7       7 1.00 1.00            23a  OCC    1252  22211  
        Sus. + E8{1}                    4       2       6       2 1.00 1.00            23a  OCC     912  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AN05   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 136       0       0       0 1.72 1.72 1.00 1.00  23a SUST     338  16700  
        TR:Amb to T1{1}                35       2      17       0 2.30 2.30 2.30 1.00 (17) DISP    3636  25050  
        Amb to T1{1}                   35       2      17       0 2.30 2.30 2.30 1.00 (17) DISP    3636  25050  
        Sus. + E1{1}                    4       2       1       7 1.72 1.72            23a  OCC    1112  22211  
        Sus. + E2{1}                    4       1       0       3 1.72 1.72            23a  OCC     576  22211  
        Sus. + E3{1}                    5       2       6       7 1.72 1.72            23a  OCC    1557  22211  
        Sus. + E4{1}                    4       1       5       2 1.72 1.72            23a  OCC    1171  22211  
        Sus. + E5{1}                    4       2       1       7 1.72 1.72            23a  OCC    1096  22211  
        Sus. + E6{1}                    3       1       0       3 1.72 1.72            23a  OCC     580  22211  
        Sus. + E7{1}                    5       2       6       7 1.72 1.72            23a  OCC    1541  22211  
        Sus. + E8{1}                    4       1       5       2 1.72 1.72            23a  OCC    1182  22211  
 
 AN06   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 107       0       0       0 1.72 1.72 1.00 1.00  23a SUST     317  16700  
        TR:Amb to T1{1}                35       8       8       0 2.30 2.30 2.30 1.00 (17) DISP    2554  25050  
        Amb to T1{1}                   35       8       8       0 2.30 2.30 2.30 1.00 (17) DISP    2554  25050  
        Sus. + E1{1}                    1       6       4       7 1.72 1.72            23a  OCC    1641  22211  
        Sus. + E2{1}                    0       6       3       3 1.72 1.72            23a  OCC    1374  22211  
        Sus. + E3{1}                    2       6       1       7 1.72 1.72            23a  OCC    1500  22211  
        Sus. + E4{1}                    1       5       1       2 1.72 1.72            23a  OCC    1092  22211  
        Sus. + E5{1}                    7       6       3       7 1.72 1.72            23a  OCC    1631  22211  
        Sus. + E6{1}                    7       6       3       3 1.72 1.72            23a  OCC    1397  22211  
        Sus. + E7{1}                    8       6       1       7 1.72 1.72            23a  OCC    1494  22211  
        Sus. + E8{1}                    7       5       1       2 1.72 1.72            23a  OCC    1119  22211  
 
 AN07   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                 106       1       0       0 1.72 1.72 1.00 1.00  23a SUST     337  16700  
        TR:Amb to T1{1}                35      11       5       0 2.30 2.30 2.30 1.00 (17) DISP    2590  25050  
        Amb to T1{1}                   35      11       5       0 2.30 2.30 2.30 1.00 (17) DISP    2590  25050  
        Sus. + E1{1}                    1       7       4       7 1.72 1.72            23a  OCC    1717  22211  
        Sus. + E2{1}                    0      10       3       3 1.72 1.72            23a  OCC    1981  22211  
        Sus. + E3{1}                    2       7       5       7 1.72 1.72            23a  OCC    1811  22211  
        Sus. + E4{1}                    0       9       4       2 1.72 1.72            23a  OCC    1860  22211  
        Sus. + E5{1}                    8       7       4       7 1.72 1.72            23a  OCC    1702  22211  
        Sus. + E6{1}                    7      10       3       3 1.72 1.72            23a  OCC    2011  22211  
        Sus. + E7{1}                    8       7       5       7 1.72 1.72            23a  OCC    1801  22211  
        Sus. + E8{1}                    7       9       4       2 1.72 1.72            23a  OCC    1898  22211  
 
 AN08   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                  96       1       0       0 1.72 1.72 1.00 1.00  23a SUST     332  16700  
        TR:Amb to T1{1}                35      13       2       0 2.30 2.30 2.30 1.00 (17) DISP    2854  25050  
        Amb to T1{1}                   35      13       2       0 2.30 2.30 2.30 1.00 (17) DISP    2854  25050  
        Sus. + E1{1}                    0       7       4       7 1.72 1.72            23a  OCC    1675  22211  
        Sus. + E2{1}                    1      14       3       3 1.72 1.72            23a  OCC    2516  22211  
        Sus. + E3{1}                    1       7       9       7 1.72 1.72            23a  OCC    2206  22211  
        Sus. + E4{1}                    1      12       8       2 1.72 1.72            23a  OCC    2592  22211  
        Sus. + E5{1}                    9       7       4       7 1.72 1.72            23a  OCC    1658  22211  
        Sus. + E6{1}                    8      14       3       3 1.72 1.72            23a  OCC    2553  22211  
        Sus. + E7{1}                   10       7       9       7 1.72 1.72            23a  OCC    2196  22211  
        Sus. + E8{1}                    8      12       8       2 1.72 1.72            23a  OCC    2639  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AO07   Max P{1}                                                                      (3a) HOOP     870  16700  
        GR + Max P{1}                  95       1       1       0 1.08 1.19 1.00 1.00  23a SUST     292  16700  
        TR:Amb to T1{1}                35       2      16       0 1.44 1.58 1.58 1.00 (17) DISP    1916  25050  
        Amb to T1{1}                   35       2      16       0 1.44 1.58 1.58 1.00 (17) DISP    1916  25050  
        Sus. + E1{1}                    0       3       6       7 1.08 1.19            23a  OCC    1171  22211  
        Sus. + E2{1}                    1       2      19       3 1.08 1.19            23a  OCC    2117  22211  
        Sus. + E3{1}                    0      15       6       7 1.08 1.19            23a  OCC    1836  22211  
        Sus. + E4{1}                    1      13      18       2 1.08 1.19            23a  OCC    2289  22211  
        Sus. + E5{1}                    9       3       6       7 1.08 1.19            23a  OCC    1161  22211  
        Sus. + E6{1}                    8       2      20       3 1.08 1.19            23a  OCC    2150  22211  
        Sus. + E7{1}                   10      15       6       7 1.08 1.19            23a  OCC    1833  22211  
        Sus. + E8{1}                    9      13      18       2 1.08 1.19            23a  OCC    2329  22211  
 
 *** Segment AN end   ***
 
 *** Segment AO begin ***
 
 Q14    Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1052       3       6       3 1.11 1.23 1.00 1.00  23a SUST     553  16700  
        TR:Amb to T1{1}                35       5     383      79 1.48 1.64 1.64 1.00 (17) DISP    4427  25050  
        Amb to T1{1}                   35       5     383      79 1.48 1.64 1.64 1.00 (17) DISP    4427  25050  
        Sus. + E1{1}                    0      46     129     193 1.11 1.23            23a  OCC    2341  22211  
        Sus. + E2{1}                    8      64     146      84 1.11 1.23            23a  OCC    2013  22211  
        Sus. + E3{1}                    7      42     365     205 1.11 1.23            23a  OCC    4076  22211  
        Sus. + E4{1}                    8      70     356      61 1.11 1.23            23a  OCC    3736  22211  
        Sus. + E5{1}                   17      45     131     191 1.11 1.23            23a  OCC    2346  22211  
        Sus. + E6{1}                   10      66     147      86 1.11 1.23            23a  OCC    2036  22211  
        Sus. + E7{1}                   11      41     366     205 1.11 1.23            23a  OCC    4087  22211  
        Sus. + E8{1}                    9      72     359      63 1.11 1.23            23a  OCC    3773  22211  
 
 AO01N- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1074      14       2       3 1.00 1.00 1.00 1.00  23a SUST     608  16700  
        TR:Amb to T1{1}                35       2      34      79 1.00 1.00 1.00 1.00 (17) DISP     603  25050  
        Amb to T1{1}                   35       2      34      79 1.00 1.00 1.00 1.00 (17) DISP     603  25050  
        Sus. + E1{1}                    2      69      22     193 1.00 1.00            23a  OCC    2047  22211  
        Sus. + E2{1}                    5      29       5      84 1.00 1.00            23a  OCC    1206  22211  
        Sus. + E3{1}                    4      85      22     205 1.00 1.00            23a  OCC    2168  22211  
        Sus. + E4{1}                    6      57       3      61 1.00 1.00            23a  OCC    1136  22211  
        Sus. + E5{1}                   15      75      23     191 1.00 1.00            23a  OCC    2051  22211  
        Sus. + E6{1}                    7      35       4      86 1.00 1.00            23a  OCC    1227  22211  
        Sus. + E7{1}                    8      90      23     205 1.00 1.00            23a  OCC    2177  22211  
        Sus. + E8{1}                    6      62       4      63 1.00 1.00            23a  OCC    1166  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AO01N+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1074      14       3       3 1.33 1.11 1.00 1.00  23a SUST     642  16700  
        TR:Amb to T1{1}                35      13      32      79 1.78 1.48 1.00 1.00 (17) DISP     665  25050  
        Amb to T1{1}                   35      13      32      79 1.78 1.48 1.00 1.00 (17) DISP     665  25050  
        Sus. + E1{1}                    2      73       5     193 1.33 1.11            23a  OCC    2128  22211  
        Sus. + E2{1}                    5      27      11      84 1.33 1.11            23a  OCC    1246  22211  
        Sus. + E3{1}                    4      87       5     205 1.33 1.11            23a  OCC    2270  22211  
        Sus. + E4{1}                    6      55      15      61 1.33 1.11            23a  OCC    1234  22211  
        Sus. + E5{1}                   15      78       5     191 1.33 1.11            23a  OCC    2143  22211  
        Sus. + E6{1}                    7      33      11      86 1.33 1.11            23a  OCC    1273  22211  
        Sus. + E7{1}                    8      93       6     205 1.33 1.11            23a  OCC    2289  22211  
        Sus. + E8{1}                    6      60      16      63 1.33 1.11            23a  OCC    1273  22211  
 
 AO01F- Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119       1       3       3 1.33 1.11 1.00 1.00  23a SUST     552  16700  
        TR:Amb to T1{1}               203      76      74      36 1.78 1.48 1.00 1.00 (17) DISP    1323  25050  
        Amb to T1{1}                  203      76      74      36 1.78 1.48 1.00 1.00 (17) DISP    1323  25050  
        Sus. + E1{1}                   36      46     184      10 1.33 1.11            23a  OCC    2087  22211  
        Sus. + E2{1}                   68      12      73       7 1.33 1.11            23a  OCC    1155  22211  
        Sus. + E3{1}                  143      22     197      14 1.33 1.11            23a  OCC    2192  22211  
        Sus. + E4{1}                  154      16      49       4 1.33 1.11            23a  OCC    1025  22211  
        Sus. + E5{1}                   34      48     183      10 1.33 1.11            23a  OCC    2081  22211  
        Sus. + E6{1}                   66      10      74       6 1.33 1.11            23a  OCC    1161  22211  
        Sus. + E7{1}                  141      24     196      15 1.33 1.11            23a  OCC    2188  22211  
        Sus. + E8{1}                  154      16      51       4 1.33 1.11            23a  OCC    1036  22211  
 
 AO01F+ Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119       1       3       3 1.00 1.00 1.00 1.00  23a SUST     548  16700  
        TR:Amb to T1{1}               203      76      74      36 1.00 1.00 1.00 1.00 (17) DISP     865  25050  
        Amb to T1{1}                  203      76      74      36 1.00 1.00 1.00 1.00 (17) DISP     865  25050  
        Sus. + E1{1}                   36      46     184      10 1.00 1.00            23a  OCC    1916  22211  
        Sus. + E2{1}                   68      12      73       7 1.00 1.00            23a  OCC    1092  22211  
        Sus. + E3{1}                  143      22     197      14 1.00 1.00            23a  OCC    2029  22211  
        Sus. + E4{1}                  154      16      49       4 1.00 1.00            23a  OCC     975  22211  
        Sus. + E5{1}                   34      48     183      10 1.00 1.00            23a  OCC    1908  22211  
        Sus. + E6{1}                   66      10      74       6 1.00 1.00            23a  OCC    1099  22211  
        Sus. + E7{1}                  141      24     196      15 1.00 1.00            23a  OCC    2024  22211  
        Sus. + E8{1}                  154      16      51       4 1.00 1.00            23a  OCC     985  22211  
 
 AO02   Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      87       3       3 1.00 1.00 1.00 1.00  23a SUST    1154  16700  
        TR:Amb to T1{1}               203      53      27      36 1.00 1.00 1.00 1.00 (17) DISP     567  25050  
        Amb to T1{1}                  203      53      27      36 1.00 1.00 1.00 1.00 (17) DISP     567  25050  
        Sus. + E1{1}                   43     111      83      10 1.00 1.00            23a  OCC    1779  22211  
        Sus. + E2{1}                   75      90      61       7 1.00 1.00            23a  OCC    1613  22211  
        Sus. + E3{1}                  136     110      96      14 1.00 1.00            23a  OCC    1917  22211  
        Sus. + E4{1}                  147      93      88       4 1.00 1.00            23a  OCC    1843  22211  
        Sus. + E5{1}                   41      91      82      10 1.00 1.00            23a  OCC    1748  22211  
        Sus. + E6{1}                   73     111      63       6 1.00 1.00            23a  OCC    1654  22211  
        Sus. + E7{1}                  134      90      96      15 1.00 1.00            23a  OCC    1893  22211  
        Sus. + E8{1}                  147     113      89       4 1.00 1.00            23a  OCC    1875  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AO04   Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119       6       3       3 1.00 1.00 1.00 1.00  23a SUST     576  16700  
        TR:Amb to T1{1}               203     104       9      36 1.00 1.00 1.00 1.00 (17) DISP     855  25050  
        Amb to T1{1}                  203     104       9      36 1.00 1.00 1.00 1.00 (17) DISP     855  25050  
        Sus. + E1{1}                   66       7      21      10 1.00 1.00            23a  OCC     740  22211  
        Sus. + E2{1}                   98      22     134       7 1.00 1.00            23a  OCC    1579  22211  
        Sus. + E3{1}                  113      15      34      14 1.00 1.00            23a  OCC     874  22211  
        Sus. + E4{1}                  124      24     163       4 1.00 1.00            23a  OCC    1798  22211  
        Sus. + E5{1}                   64       8      20      10 1.00 1.00            23a  OCC     737  22211  
        Sus. + E6{1}                   96      21     137       6 1.00 1.00            23a  OCC    1594  22211  
        Sus. + E7{1}                  111      16      34      15 1.00 1.00            23a  OCC     874  22211  
        Sus. + E8{1}                  124      22     165       4 1.00 1.00            23a  OCC    1809  22211  
 
 AO11 - Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      71       3       3 1.00 1.00 1.00 1.00  23a SUST    1042  16700  
        TR:Amb to T1{1}               203     121       3      36 1.00 1.00 1.00 1.00 (17) DISP     969  25050  
        Amb to T1{1}                  203     121       3      36 1.00 1.00 1.00 1.00 (17) DISP     969  25050  
        Sus. + E1{1}                   67      82      13      10 1.00 1.00            23a  OCC    1189  22211  
        Sus. + E2{1}                   99      95     165       7 1.00 1.00            23a  OCC    2275  22211  
        Sus. + E3{1}                  112      71       7      14 1.00 1.00            23a  OCC    1156  22211  
        Sus. + E4{1}                  123      97     195       4 1.00 1.00            23a  OCC    2496  22211  
        Sus. + E5{1}                   65      77      14      10 1.00 1.00            23a  OCC    1169  22211  
        Sus. + E6{1}                   97      79     168       6 1.00 1.00            23a  OCC    2282  22211  
        Sus. + E7{1}                  110      88       7      15 1.00 1.00            23a  OCC    1236  22211  
        Sus. + E8{1}                  123      80     197       4 1.00 1.00            23a  OCC    2500  22211  
 
 AO11 + Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      71       3       3 1.00 1.00 1.00 1.00  23a SUST    1042  16700  
        TR:Amb to T1{1}               162     121       3      36 1.00 1.00 1.00 1.00 (17) DISP     951  25050  
        Amb to T1{1}                  162     121       3      36 1.00 1.00 1.00 1.00 (17) DISP     951  25050  
        Sus. + E1{1}                   27      82      13      10 1.00 1.00            23a  OCC    1171  22211  
        Sus. + E2{1}                   59      95     165       7 1.00 1.00            23a  OCC    2256  22211  
        Sus. + E3{1}                   71      71       7      14 1.00 1.00            23a  OCC    1144  22211  
        Sus. + E4{1}                   83      97     195       4 1.00 1.00            23a  OCC    2477  22211  
        Sus. + E5{1}                   25      77      14      10 1.00 1.00            23a  OCC    1152  22211  
        Sus. + E6{1}                   56      79     168       6 1.00 1.00            23a  OCC    2263  22211  
        Sus. + E7{1}                   69      88       7      15 1.00 1.00            23a  OCC    1219  22211  
        Sus. + E8{1}                   82      80     197       4 1.00 1.00            23a  OCC    2481  22211  
 
 AO05   Max P{1}                                                                      (3a) HOOP    1406  16700  
        GR + Max P{1}                1119      35       2       3 1.00 1.00 1.00 1.00  23a SUST     777  16700  
        TR:Amb to T1{1}               162      68      23      36 1.00 1.00 1.00 1.00 (17) DISP     630  25050  
        Amb to T1{1}                  162      68      23      36 1.00 1.00 1.00 1.00 (17) DISP     630  25050  
        Sus. + E1{1}                   28      46      20      10 1.00 1.00            23a  OCC     948  22211  
        Sus. + E2{1}                   60      56     125       7 1.00 1.00            23a  OCC    1704  22211  
        Sus. + E3{1}                   70      38       6      14 1.00 1.00            23a  OCC     883  22211  
        Sus. + E4{1}                   81      54     146       4 1.00 1.00            23a  OCC    1862  22211  
        Sus. + E5{1}                   26      38      20      10 1.00 1.00            23a  OCC     931  22211  
        Sus. + E6{1}                   58      48     126       6 1.00 1.00            23a  OCC    1707  22211  
        Sus. + E7{1}                   68      39       6      15 1.00 1.00            23a  OCC     891  22211  
        Sus. + E8{1}                   81      46     147       4 1.00 1.00            23a  OCC    1865  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AO06 - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 509      19       2       3 1.00 1.00 1.00 1.00  23a SUST     941  16700  
        TR:Amb to T1{1}               162      44      33      36 1.00 1.00 1.00 1.00 (17) DISP    1542  25050  
        Amb to T1{1}                  162      44      33      36 1.00 1.00 1.00 1.00 (17) DISP    1542  25050  
        Sus. + E1{1}                   29      31      23      10 1.00 1.00            23a  OCC    1538  22211  
        Sus. + E2{1}                   60      39     106       7 1.00 1.00            23a  OCC    3406  22211  
        Sus. + E3{1}                   70      24       9      14 1.00 1.00            23a  OCC    1313  22211  
        Sus. + E4{1}                   81      36     123       4 1.00 1.00            23a  OCC    3797  22211  
        Sus. + E5{1}                   27      27      24      10 1.00 1.00            23a  OCC    1509  22211  
        Sus. + E6{1}                   58      35     107       6 1.00 1.00            23a  OCC    3409  22211  
        Sus. + E7{1}                   68      20       9      15 1.00 1.00            23a  OCC    1300  22211  
        Sus. + E8{1}                   81      32     124       4 1.00 1.00            23a  OCC    3807  22211  
 
 AO06 + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 510      19       2       3 1.00 1.00 1.00 1.00  23a SUST     942  16700  
        TR:Amb to T1{1}               164      45      34      35 1.00 1.00 1.00 1.00 (17) DISP    1546  25050  
        Amb to T1{1}                  164      45      34      35 1.00 1.00 1.00 1.00 (17) DISP    1546  25050  
        Sus. + E1{1}                   28      31      23      10 1.00 1.00            23a  OCC    1540  22211  
        Sus. + E2{1}                   59      39     106       8 1.00 1.00            23a  OCC    3406  22211  
        Sus. + E3{1}                   69      24       9      14 1.00 1.00            23a  OCC    1313  22211  
        Sus. + E4{1}                   80      36     123       4 1.00 1.00            23a  OCC    3797  22211  
        Sus. + E5{1}                   27      26      23      10 1.00 1.00            23a  OCC    1510  22211  
        Sus. + E6{1}                   57      35     107       8 1.00 1.00            23a  OCC    3410  22211  
        Sus. + E7{1}                   68      20       9      15 1.00 1.00            23a  OCC    1301  22211  
        Sus. + E8{1}                   79      32     124       4 1.00 1.00            23a  OCC    3808  22211  
 
 AO07 - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 510       8       1       3 1.08 1.19 1.00 1.00  23a SUST     715  16700  
        TR:Amb to T1{1}               164      28      40      35 1.44 1.58 1.58 1.00 (17) DISP    1988  25050  
        Amb to T1{1}                  164      28      40      35 1.44 1.58 1.58 1.00 (17) DISP    1988  25050  
        Sus. + E1{1}                   29      20      25      10 1.08 1.19            23a  OCC    1467  22211  
        Sus. + E2{1}                   60      28      93       8 1.08 1.19            23a  OCC    3268  22211  
        Sus. + E3{1}                   69      14      11      14 1.08 1.19            23a  OCC    1171  22211  
        Sus. + E4{1}                   79      23     107       4 1.08 1.19            23a  OCC    3653  22211  
        Sus. + E5{1}                   27      18      26      10 1.08 1.19            23a  OCC    1459  22211  
        Sus. + E6{1}                   57      26      93       8 1.08 1.19            23a  OCC    3273  22211  
        Sus. + E7{1}                   68      12      12      15 1.08 1.19            23a  OCC    1166  22211  
        Sus. + E8{1}                   79      21     108       4 1.08 1.19            23a  OCC    3668  22211  
 
 AO07 + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 509       9       2       2 1.08 1.19 1.00 1.00  23a SUST     727  16700  
        TR:Amb to T1{1}               168      30      39      52 1.44 1.58 1.58 1.00 (17) DISP    2166  25050  
        Amb to T1{1}                  168      30      39      52 1.44 1.58 1.58 1.00 (17) DISP    2166  25050  
        Sus. + E1{1}                   30      23      19      14 1.08 1.19            23a  OCC    1387  22211  
        Sus. + E2{1}                   63      29      91      17 1.08 1.19            23a  OCC    3249  22211  
        Sus. + E3{1}                   59      30       5      18 1.08 1.19            23a  OCC    1415  22211  
        Sus. + E4{1}                   72      37     105      20 1.08 1.19            23a  OCC    3681  22211  
        Sus. + E5{1}                   29      21      19      14 1.08 1.19            23a  OCC    1371  22211  
        Sus. + E6{1}                   61      28      91      18 1.08 1.19            23a  OCC    3254  22211  
        Sus. + E7{1}                   57      28       6      19 1.08 1.19            23a  OCC    1377  22211  
        Sus. + E8{1}                   71      35     106      21 1.08 1.19            23a  OCC    3693  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AO08N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 509       3       1       2 1.00 1.00 1.00 1.00  23a SUST     567  16700  
        TR:Amb to T1{1}               168      48      63      52 1.00 1.00 1.00 1.00 (17) DISP    2167  25050  
        Amb to T1{1}                  168      48      63      52 1.00 1.00 1.00 1.00 (17) DISP    2167  25050  
        Sus. + E1{1}                   31      18      28      14 1.00 1.00            23a  OCC    1347  22211  
        Sus. + E2{1}                   64      22      56      17 1.00 1.00            23a  OCC    2005  22211  
        Sus. + E3{1}                   59      28      14      18 1.00 1.00            23a  OCC    1356  22211  
        Sus. + E4{1}                   71      26      62      20 1.00 1.00            23a  OCC    2177  22211  
        Sus. + E5{1}                   29      18      28      14 1.00 1.00            23a  OCC    1346  22211  
        Sus. + E6{1}                   61      21      56      18 1.00 1.00            23a  OCC    1986  22211  
        Sus. + E7{1}                   57      27      14      19 1.00 1.00            23a  OCC    1347  22211  
        Sus. + E8{1}                   71      26      62      21 1.00 1.00            23a  OCC    2180  22211  
 
 AO08N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 509       1       3       2 1.30 1.08 1.00 1.00  23a SUST     573  16700  
        TR:Amb to T1{1}               168      63      48      52 1.73 1.44 1.00 1.00 (17) DISP    3137  25050  
        Amb to T1{1}                  168      63      48      52 1.73 1.44 1.00 1.00 (17) DISP    3137  25050  
        Sus. + E1{1}                   31      28      18      14 1.30 1.08            23a  OCC    1517  22211  
        Sus. + E2{1}                   64      56      22      17 1.30 1.08            23a  OCC    2371  22211  
        Sus. + E3{1}                   59      14      28      18 1.30 1.08            23a  OCC    1438  22211  
        Sus. + E4{1}                   71      62      26      20 1.30 1.08            23a  OCC    2580  22211  
        Sus. + E5{1}                   29      28      18      14 1.30 1.08            23a  OCC    1520  22211  
        Sus. + E6{1}                   61      56      21      18 1.30 1.08            23a  OCC    2348  22211  
        Sus. + E7{1}                   57      14      27      19 1.30 1.08            23a  OCC    1430  22211  
        Sus. + E8{1}                   71      62      26      21 1.30 1.08            23a  OCC    2583  22211  
 
 AO08F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       1       0       1 1.30 1.08 1.00 1.00  23a SUST     530  16700  
        TR:Amb to T1{1}                38      31      22      78 1.73 1.44 1.00 1.00 (17) DISP    2154  25050  
        Amb to T1{1}                   38      31      22      78 1.73 1.44 1.00 1.00 (17) DISP    2154  25050  
        Sus. + E1{1}                   16      39      11      17 1.30 1.08            23a  OCC    1764  22211  
        Sus. + E2{1}                   51      27      16      20 1.30 1.08            23a  OCC    1551  22211  
        Sus. + E3{1}                   16      32      15      27 1.30 1.08            23a  OCC    1706  22211  
        Sus. + E4{1}                   65      28      20      22 1.30 1.08            23a  OCC    1645  22211  
        Sus. + E5{1}                   16      39      11      17 1.30 1.08            23a  OCC    1758  22211  
        Sus. + E6{1}                   53      27      16      20 1.30 1.08            23a  OCC    1537  22211  
        Sus. + E7{1}                   16      32      15      27 1.30 1.08            23a  OCC    1698  22211  
        Sus. + E8{1}                   66      28      20      22 1.30 1.08            23a  OCC    1649  22211  
 
 AO08F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       0       1       1 1.00 1.00 1.00 1.00  23a SUST     526  16700  
        TR:Amb to T1{1}                38      22      31      78 1.00 1.00 1.00 1.00 (17) DISP    1865  25050  
        Amb to T1{1}                   38      22      31      78 1.00 1.00 1.00 1.00 (17) DISP    1865  25050  
        Sus. + E1{1}                   16      12      39      17 1.00 1.00            23a  OCC    1519  22211  
        Sus. + E2{1}                   51      16      27      20 1.00 1.00            23a  OCC    1394  22211  
        Sus. + E3{1}                   16      15      32      27 1.00 1.00            23a  OCC    1530  22211  
        Sus. + E4{1}                   65      20      28      22 1.00 1.00            23a  OCC    1487  22211  
        Sus. + E5{1}                   16      12      39      17 1.00 1.00            23a  OCC    1512  22211  
        Sus. + E6{1}                   53      16      27      20 1.00 1.00            23a  OCC    1383  22211  
        Sus. + E7{1}                   16      15      32      27 1.00 1.00            23a  OCC    1522  22211  
        Sus. + E8{1}                   66      20      28      22 1.00 1.00            23a  OCC    1490  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AO09N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       2       1 1.00 1.00 1.00 1.00  23a SUST     570  16700  
        TR:Amb to T1{1}                38      22      32      78 1.00 1.00 1.00 1.00 (17) DISP    1877  25050  
        Amb to T1{1}                   38      22      32      78 1.00 1.00 1.00 1.00 (17) DISP    1877  25050  
        Sus. + E1{1}                   16      12      52      17 1.00 1.00            23a  OCC    1803  22211  
        Sus. + E2{1}                   51      17       5      20 1.00 1.00            23a  OCC    1171  22211  
        Sus. + E3{1}                   16      14      56      27 1.00 1.00            23a  OCC    1962  22211  
        Sus. + E4{1}                   64      23       3      22 1.00 1.00            23a  OCC    1312  22211  
        Sus. + E5{1}                   16      11      52      17 1.00 1.00            23a  OCC    1781  22211  
        Sus. + E6{1}                   53      17       5      20 1.00 1.00            23a  OCC    1165  22211  
        Sus. + E7{1}                   16      14      55      27 1.00 1.00            23a  OCC    1939  22211  
        Sus. + E8{1}                   65      23       3      22 1.00 1.00            23a  OCC    1312  22211  
 
 AO09N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       2       1 1.30 1.08 1.00 1.00  23a SUST     580  16700  
        TR:Amb to T1{1}                38      22      32      78 1.73 1.44 1.00 1.00 (17) DISP    2129  25050  
        Amb to T1{1}                   38      22      32      78 1.73 1.44 1.00 1.00 (17) DISP    2129  25050  
        Sus. + E1{1}                   16      12      52      17 1.30 1.08            23a  OCC    1915  22211  
        Sus. + E2{1}                   51      17       5      20 1.30 1.08            23a  OCC    1255  22211  
        Sus. + E3{1}                   16      14      56      27 1.30 1.08            23a  OCC    2078  22211  
        Sus. + E4{1}                   64      23       3      22 1.30 1.08            23a  OCC    1437  22211  
        Sus. + E5{1}                   16      11      52      17 1.30 1.08            23a  OCC    1891  22211  
        Sus. + E6{1}                   53      17       5      20 1.30 1.08            23a  OCC    1252  22211  
        Sus. + E7{1}                   16      14      55      27 1.30 1.08            23a  OCC    2054  22211  
        Sus. + E8{1}                   65      23       3      22 1.30 1.08            23a  OCC    1436  22211  
 
 AO09F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       0       3 1.30 1.08 1.00 1.00  23a SUST     577  16700  
        TR:Amb to T1{1}               119      43      35      74 1.73 1.44 1.00 1.00 (17) DISP    2586  25050  
        Amb to T1{1}                  119      43      35      74 1.73 1.44 1.00 1.00 (17) DISP    2586  25050  
        Sus. + E1{1}                    3       7       9      61 1.30 1.08            23a  OCC    1919  22211  
        Sus. + E2{1}                    0       5       4      17 1.30 1.08            23a  OCC     901  22211  
        Sus. + E3{1}                    7       9      13      71 1.30 1.08            23a  OCC    2153  22211  
        Sus. + E4{1}                    6       9       5      20 1.30 1.08            23a  OCC    1021  22211  
        Sus. + E5{1}                    3       7       9      60 1.30 1.08            23a  OCC    1889  22211  
        Sus. + E6{1}                    1       5       4      16 1.30 1.08            23a  OCC     879  22211  
        Sus. + E7{1}                    7       8      13      70 1.30 1.08            23a  OCC    2123  22211  
        Sus. + E8{1}                    6       9       5      19 1.30 1.08            23a  OCC    1011  22211  
 
 AO09F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 515       2       0       3 1.00 1.00 1.00 1.00  23a SUST     563  16700  
        TR:Amb to T1{1}               119      43      35      74 1.00 1.00 1.00 1.00 (17) DISP    2055  25050  
        Amb to T1{1}                  119      43      35      74 1.00 1.00 1.00 1.00 (17) DISP    2055  25050  
        Sus. + E1{1}                    3       7       9      61 1.00 1.00            23a  OCC    1899  22211  
        Sus. + E2{1}                    0       5       4      17 1.00 1.00            23a  OCC     881  22211  
        Sus. + E3{1}                    7       9      13      71 1.00 1.00            23a  OCC    2130  22211  
        Sus. + E4{1}                    6       9       5      20 1.00 1.00            23a  OCC     984  22211  
        Sus. + E5{1}                    3       7       9      60 1.00 1.00            23a  OCC    1869  22211  
        Sus. + E6{1}                    1       5       4      16 1.00 1.00            23a  OCC     859  22211  
        Sus. + E7{1}                    7       8      13      70 1.00 1.00            23a  OCC    2100  22211  
        Sus. + E8{1}                    6       9       5      19 1.00 1.00            23a  OCC     976  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AO10   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 508       0       6       3 1.00 1.00 1.00 1.00  23a SUST     646  16700  
        TR:Amb to T1{1}               119      10     199      74 1.00 1.00 1.00 1.00 (17) DISP    4654  25050  
        Amb to T1{1}                  119      10     199      74 1.00 1.00 1.00 1.00 (17) DISP    4654  25050  
        Sus. + E1{1}                    4      19      43      61 1.00 1.00            23a  OCC    2262  22211  
        Sus. + E2{1}                    0      67      93      17 1.00 1.00            23a  OCC    3143  22211  
        Sus. + E3{1}                    8      17      73      71 1.00 1.00            23a  OCC    2840  22211  
        Sus. + E4{1}                    5      81      99      20 1.00 1.00            23a  OCC    3451  22211  
        Sus. + E5{1}                    2      19      40      60 1.00 1.00            23a  OCC    2209  22211  
        Sus. + E6{1}                    2      69      90      16 1.00 1.00            23a  OCC    3126  22211  
        Sus. + E7{1}                    6      17      71      70 1.00 1.00            23a  OCC    2780  22211  
        Sus. + E8{1}                    7      83      98      19 1.00 1.00            23a  OCC    3469  22211  
 
 *** Segment AO end   ***
 
 *** Segment AP begin ***
 
 AP00   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       4       0       0 1.00 1.00 1.00 1.00  23a SUST     610  16700  
        TR:Amb to T1{1}                75       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      70  25050  
        Amb to T1{1}                   75       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      70  25050  
        Sus. + E1{1}                   82       8       8      18 1.00 1.00            23a  OCC    1100  22211  
        Sus. + E2{1}                   68       7       8      18 1.00 1.00            23a  OCC    1087  22211  
        Sus. + E3{1}                   82       8       8      18 1.00 1.00            23a  OCC    1100  22211  
        Sus. + E4{1}                   68       7       8      18 1.00 1.00            23a  OCC    1087  22211  
        Sus. + E5{1}                   82       7       8      18 1.00 1.00            23a  OCC    1095  22211  
        Sus. + E6{1}                   68       8       8      18 1.00 1.00            23a  OCC    1092  22211  
        Sus. + E7{1}                   82       7       8      18 1.00 1.00            23a  OCC    1095  22211  
        Sus. + E8{1}                   68       8       8      18 1.00 1.00            23a  OCC    1092  22211  
 
 AP03 - Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      25       0       0 1.00 1.00 1.00 1.00  23a SUST    1079  16700  
        TR:Amb to T1{1}                75       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      70  25050  
        Amb to T1{1}                   75       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      70  25050  
        Sus. + E1{1}                   82      46       4      18 1.00 1.00            23a  OCC    1773  22211  
        Sus. + E2{1}                   69      40       4      18 1.00 1.00            23a  OCC    1662  22211  
        Sus. + E3{1}                   82      46       4      18 1.00 1.00            23a  OCC    1773  22211  
        Sus. + E4{1}                   69      40       4      18 1.00 1.00            23a  OCC    1662  22211  
        Sus. + E5{1}                   82      40       4      18 1.00 1.00            23a  OCC    1671  22211  
        Sus. + E6{1}                   69      46       4      18 1.00 1.00            23a  OCC    1763  22211  
        Sus. + E7{1}                   82      40       4      18 1.00 1.00            23a  OCC    1671  22211  
        Sus. + E8{1}                   69      46       4      18 1.00 1.00            23a  OCC    1763  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AP03 + Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513      25       0       0 1.00 1.00 1.00 1.00  23a SUST    1079  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    6      46       4      18 1.00 1.00            23a  OCC    1714  22211  
        Sus. + E2{1}                    6      40       4      18 1.00 1.00            23a  OCC    1619  22211  
        Sus. + E3{1}                    6      46       4      18 1.00 1.00            23a  OCC    1714  22211  
        Sus. + E4{1}                    6      40       4      18 1.00 1.00            23a  OCC    1619  22211  
        Sus. + E5{1}                    6      40       4      18 1.00 1.00            23a  OCC    1619  22211  
        Sus. + E6{1}                    6      46       4      18 1.00 1.00            23a  OCC    1714  22211  
        Sus. + E7{1}                    6      40       4      18 1.00 1.00            23a  OCC    1619  22211  
        Sus. + E8{1}                    6      46       4      18 1.00 1.00            23a  OCC    1714  22211  
 
 AP01N- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       8       0       0 1.00 1.00 1.00 1.00  23a SUST     691  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    6      27       1      18 1.00 1.00            23a  OCC    1284  22211  
        Sus. + E2{1}                    6      25       1      18 1.00 1.00            23a  OCC    1253  22211  
        Sus. + E3{1}                    6      27       1      18 1.00 1.00            23a  OCC    1284  22211  
        Sus. + E4{1}                    6      25       1      18 1.00 1.00            23a  OCC    1253  22211  
        Sus. + E5{1}                    6      25       1      18 1.00 1.00            23a  OCC    1253  22211  
        Sus. + E6{1}                    6      27       1      18 1.00 1.00            23a  OCC    1284  22211  
        Sus. + E7{1}                    6      25       1      18 1.00 1.00            23a  OCC    1253  22211  
        Sus. + E8{1}                    6      27       1      18 1.00 1.00            23a  OCC    1284  22211  
 
 AP01N+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       8       0       0 1.30 1.08 1.00 1.00  23a SUST     746  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.73 1.44 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.73 1.44 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    6      27       1      18 1.30 1.08            23a  OCC    1437  22211  
        Sus. + E2{1}                    6      25       1      18 1.30 1.08            23a  OCC    1392  22211  
        Sus. + E3{1}                    6      27       1      18 1.30 1.08            23a  OCC    1437  22211  
        Sus. + E4{1}                    6      25       1      18 1.30 1.08            23a  OCC    1392  22211  
        Sus. + E5{1}                    6      25       1      18 1.30 1.08            23a  OCC    1392  22211  
        Sus. + E6{1}                    6      27       1      18 1.30 1.08            23a  OCC    1437  22211  
        Sus. + E7{1}                    6      25       1      18 1.30 1.08            23a  OCC    1392  22211  
        Sus. + E8{1}                    6      27       1      18 1.30 1.08            23a  OCC    1437  22211  
 
 AP01F- Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 544       0       0       0 1.30 1.08 1.00 1.00  23a SUST     539  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.73 1.44 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.73 1.44 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E2{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E3{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E4{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E5{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E6{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E7{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
        Sus. + E8{1}                    4      16      16       0 1.30 1.08            23a  OCC    1173  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AP01F+ Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 544       0       0       0 1.00 1.00 1.00 1.00  23a SUST     539  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E2{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E3{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E4{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E5{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E6{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E7{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
        Sus. + E8{1}                    4      16      16       0 1.00 1.00            23a  OCC    1070  22211  
 
 AP02   Max P{1}                                                                      (3a) HOOP    1365  16700  
        GR + Max P{1}                 513       0       0       0 1.00 1.00 1.00 1.00  23a SUST     508  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211  
 
 *** Segment AP end   ***
 
 *** Segment AQ begin ***
 
 Z07    Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       8       0       0 1.18 1.18 1.00 1.00  23a SUST     703  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E2{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E3{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E4{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E5{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E6{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E7{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E8{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AQ01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2       0       0 1.72 1.72 1.00 1.00  23a SUST     351  16700  
        TR:Amb to T1{1}                 0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E2{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E3{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E4{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E5{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E6{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E7{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E8{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
 
 *** Segment AQ end   ***
 
 *** Segment AR begin ***
 
 AA11   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       8       0       0 1.18 1.18 1.00 1.00  23a SUST     703  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E2{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E3{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E4{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E5{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E6{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E7{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E8{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
 
 AR01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2       0       0 1.72 1.72 1.00 1.00  23a SUST     351  16700  
        TR:Amb to T1{1}                 0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E2{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E3{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E4{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E5{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E6{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E7{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E8{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
 
 *** Segment AR end   ***
 
 *** Segment AS begin ***
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AE11   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       8       0       0 1.18 1.18 1.00 1.00  23a SUST     703  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E2{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E3{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E4{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E5{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E6{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E7{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E8{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
 
 AS01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2       0       0 1.72 1.72 1.00 1.00  23a SUST     351  16700  
        TR:Amb to T1{1}                 0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E2{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E3{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E4{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E5{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E6{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E7{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E8{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
 
 *** Segment AS end   ***
 
 *** Segment AT begin ***
 
 AJ09   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       8       0       0 1.18 1.18 1.00 1.00  23a SUST     703  16700  
        TR:Amb to T1{1}                 0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E2{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E3{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E4{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E5{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E6{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E7{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
        Sus. + E8{1}                    2       9       1       0 1.18 1.18            23a  OCC     857  22211  
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                    
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code   
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.  
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------  
 AT01   Max P{1}                                                                      (3a) HOOP       0  16700  
        GR + Max P{1}                   0       2       0       0 1.72 1.72 1.00 1.00  23a SUST     351  16700  
        TR:Amb to T1{1}                 0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Amb to T1{1}                    0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050  
        Sus. + E1{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E2{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E3{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E4{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E5{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E6{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E7{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
        Sus. + E8{1}                    2       2       0       0 1.72 1.72            23a  OCC     430  22211  
 
 *** Segment AT end   ***
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                            R E S U L T    S U M M A R Y                                                        
                            ----------------------------                                                        
                                                                                                                
                                                                                                                
 
 
 
 Maximum restraint forces (lb)                                                  
 ------------------------------                                                 
 
          Maximum X :       656      Point : AK04       Load Comb.: Static Seismic 6{1}                         
          Maximum Y :      -709      Point : AJ11       Load Comb.: Gravity{1}                                  
          Maximum Z :      -999      Point : A16        Load Comb.: GT1P1{1}                                    
          Max. total:      1193      Point : A16        Load Comb.: GT1P1{1}                                    
 
 Maximum restraint moments (ft-lb)                                              
 ----------------------------------                                             
 
          Maximum X :       316      Point : D07        Load Comb.: GT1P1E8{1}                                  
          Maximum Y :     -1091      Point : J14        Load Comb.: Static Seismic 3{1}                         
          Maximum Z :      -295      Point : A00        Load Comb.: GT1P1E6{1}                                  
          Max. total:      1091      Point : J14        Load Comb.: Static Seismic 3{1}                         
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                            R E S U L T    S U M M A R Y                                                        
                            ----------------------------                                                        
                                                                                                                
                                                                                                                
 
     Maximum sustained stress                                                   
 
                              Point            : AE07F                          
                              Stress    psi    : 5590                           
                              Allowable psi    : 16700                          
                              Ratio            : 0.33                           
                              Load combination : GR + Max P{1}                  
 
     Maximum displacement stress                                                
 
                              Point            : B04 N                          
                              Stress    psi    : 8026                           
                              Allowable psi    : 25050                          
                              Ratio            : 0.32                           
                              Load combination : Max Range                      
 
     Maximum occasional stress                                                  
 
                              Point            : AM07                           
                              Stress    psi    : 8296                           
                              Allowable psi    : 22211                          
                              Ratio            : 0.37                           
                              Load combination : Sus. + E6{1}                   
 
     Maximum hoop stress                                                        
 
                              Point            : A00                            
                              Stress    psi    : 1406                           
                              Allowable psi    : 16700                          
                              Ratio            : 0.08                           
                              Load combination : Max P{1}                       
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                            R E S U L T    S U M M A R Y                                                        
                            ----------------------------                                                        
                                                                                                                
                                                                                                                
 
     Maximum sustained stress ratio                                             
 
                              Point            : AE07F                          
                              Stress    psi    : 5590                           
                              Allowable psi    : 16700                          
                              Ratio            : 0.33                           
                              Load combination : GR + Max P{1}                  
 
     Maximum displacement stress ratio                                          
 
                              Point            : B04 N                          
                              Stress    psi    : 8026                           
                              Allowable psi    : 25050                          
                              Ratio            : 0.32                           
                              Load combination : Max Range                      
 
     Maximum occasional stress ratio                                            
 
                              Point            : AM07                           
                              Stress    psi    : 8296                           
                              Allowable psi    : 22211                          
                              Ratio            : 0.37                           
                              Load combination : Sus. + E6{1}                   
 
     Maximum hoop stress ratio                                                  
 
                              Point            : A00                            
                              Stress    psi    : 1406                           
                              Allowable psi    : 16700                          
                              Ratio            : 0.08                           
                              Load combination : Max P{1}                       
 
 
 
     * * * The system satisfies ASME B31.3 (2016) code requirements * * *       
     * * * for the selected options                                 * * *       
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          ************************************************************
          **                                                        **
          **              AUTOPIPE SYSTEM INFORMATION               **
          **                                                        **
          ************************************************************
 
 
 
          SYSTEM NAME : ETF Facility Low Temp                           
 
 
          PROJECT ID  : WRPS-310                                
                                                                
 
 
          PREPARED BY  : ______________________________
                         T. BACHART              
 
          CHECKED BY   : ______________________________
                                                 
 
          1ST APPROVER : ______________________________
                                                 
 
          2ND APPROVER : ______________________________
                                                 
 
 
          PIPING CODE            : ASME B31.3              
 
          YEAR                   : 2016                            
 
          VERTICAL AXIS          : Y
 
          AMBIENT TEMPERATURE    :   80.0 deg F    
 
          COMPONENT LIBRARY      : AUTOPIPE
 
          MATERIAL LIBRARY       : B313-16 
 
          MODEL REVISION NUMBER  :     1
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                            T A B L E  O F  C O N T E N T S                     
                                                                                
     Support Forces..................................................................    1                      
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 
 Tag No.: TYPE 1                                                                
 A06                Gravity{1}                down      234   0.000      X             0.003                    
 A06  1   Guide                               left        4   0.031      Y      -234  -0.000                    
 Stiff   :RIGID                               forw            0.003      Z        -4  -0.031                    
 
                    Thermal 1{1}              down      204   0.000      X       340   0.041                    
 Comp.Wt :   0.000                            rght       69   0.008      Y      -204  -0.000                    
                                              forw      340   0.041      Z        69   0.008                    
 
                    Static Seismic 1{1}       down       13   0.000      X      -338   0.027                    
                                              rght        8   0.054      Y       -13  -0.000                    
                                              back      338  -0.027      Z         8   0.054                    
 
                    Static Seismic 2{1}       down       15   0.000      X      -338   0.027                    
                                              left       63  -0.040      Y       -15  -0.000                    
                                              back      338  -0.027      Z       -63   0.040                    
 
                    Static Seismic 3{1}       up         38   0.000      X      -338  -0.004                    
                                              left        1  -0.054      Y        38   0.000                    
                                              back      338   0.004      Z        -1   0.054                    
 
                    Static Seismic 4{1}       up         35   0.000      X      -338  -0.004                    
                                              left       63  -0.030      Y        35   0.000                    
                                              back      338   0.004      Z       -63   0.030                    
 
                    Static Seismic 5{1}       down       67   0.000      X      -338   0.027                    
                                              rght        3   0.054      Y       -67  -0.000                    
                                              back      338  -0.027      Z         3   0.054                    
 
                    Static Seismic 6{1}       down       70   0.000      X      -338   0.028                    
                                              left       63  -0.034      Y       -70  -0.000                    
                                              back      338  -0.028      Z       -63   0.034                    
 
                    Static Seismic 7{1}       down       17   0.000      X      -338  -0.004                    
                                              left        7  -0.054      Y       -17  -0.000                    
                                              back      338   0.004      Z        -7   0.054                    
 
                    Static Seismic 8{1}       down       20   0.000      X      -338  -0.003                    
                                              left       63  -0.024      Y       -20  -0.000                    
                                              back      338   0.003      Z       -63   0.024                    
 
                    Pressure 1{1}             down        3   0.000      X        -2   0.003                    
                                              left        2  -0.000      Y        -3  -0.000                    
                                              back        2  -0.003      Z        -2   0.000                    
 
                    GT1{1}                    down      438   0.000      X       340   0.044                    
                                              rght       65  -0.023      Y      -438  -0.000                    
                                              forw      340   0.044      Z        65  -0.023                    
 
                    GT1P1{1}                  down      441   0.000      X       338   0.047                    
                                              rght       63  -0.023      Y      -441  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                                              forw      338   0.047      Z        63  -0.023                    
 
                    GT1P1E1{1}                down      454   0.000      X             0.074                    
                                              rght       71   0.031      Y      -454  -0.000                    
                                              forw            0.074      Z        71   0.031                    
 
                    GT1P1E2{1}                down      456   0.000      X             0.075                    
                                              left        0  -0.017      Y      -456  -0.000                    
                                              forw            0.075      Z         0   0.017                    
 
                    GT1P1E3{1}                down      403   0.000      X             0.043                    
                                              rght       62   0.031      Y      -403  -0.000                    
                                              forw            0.043      Z        62   0.031                    
 
                    GT1P1E4{1}                down      406   0.000      X             0.044                    
                                              left        0  -0.007      Y      -406  -0.000                    
                                              forw            0.044      Z         0   0.007                    
 
                    GT1P1E5{1}                down      508   0.000      X             0.074                    
                                              rght       66   0.031      Y      -508  -0.000                    
                                              forw            0.074      Z        66   0.031                    
 
                    GT1P1E6{1}                down      511   0.000      X             0.075                    
                                              left        0  -0.011      Y      -511  -0.000                    
                                              forw            0.075      Z         0   0.011                    
 
                    GT1P1E7{1}                down      458   0.000      X             0.044                    
                                              rght       56   0.031      Y      -458  -0.000                    
                                              forw            0.044      Z        56   0.031                    
 
                    GT1P1E8{1}                down      461   0.000      X             0.044                    
                                              left        0  -0.001      Y      -461  -0.000                    
                                              forw            0.044      Z         0   0.001                    
 
 Tag No.: TYPE 1                                                                
 A09                Gravity{1}                down       84   0.000      X             0.003                    
 A09  1   Guide                               left            0.031      Y       -84  -0.000                    
 Stiff   :RIGID                               forw            0.003      Z            -0.031                    
 
                    Thermal 1{1}              up         36   0.000      X      -305  -0.006                    
 Comp.Wt :   0.000                            left      384   0.000      Y        36   0.000                    
                                              back      305   0.006      Z      -384  -0.000                    
 
                    Static Seismic 1{1}       up          8   0.000      X       324   0.026                    
                                              rght       34   0.000      Y         8   0.000                    
                                              forw      324   0.026      Z        34   0.000                    
 
                    Static Seismic 2{1}       up         10   0.000      X       324   0.027                    
                                              left       17   0.000      Y        10   0.000                    
                                              forw      324   0.027      Z       -17  -0.000                    
 
                    Static Seismic 3{1}       up          3   0.000      X       324  -0.004                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                                              rght       28   0.000      Y         3   0.000                    
                                              forw      324  -0.004      Z        28   0.000                    
 
                    Static Seismic 4{1}       up          6   0.000      X       324  -0.004                    
                                              left       30   0.000      Y         6   0.000                    
                                              forw      324  -0.004      Z       -30  -0.000                    
 
                    Static Seismic 5{1}       down       13   0.000      X       324   0.026                    
                                              rght       37   0.000      Y       -13  -0.000                    
                                              forw      324   0.026      Z        37   0.000                    
 
                    Static Seismic 6{1}       down       10   0.000      X       324   0.027                    
                                              left       20   0.000      Y       -10  -0.000                    
                                              forw      324   0.027      Z       -20  -0.000                    
 
                    Static Seismic 7{1}       down       18   0.000      X       324  -0.004                    
                                              rght       31   0.000      Y       -18  -0.000                    
                                              forw      324  -0.004      Z        31   0.000                    
 
                    Static Seismic 8{1}       down       14   0.000      X       324  -0.004                    
                                              left       33   0.000      Y       -14  -0.000                    
                                              forw      324  -0.004      Z       -33  -0.000                    
 
                    Pressure 1{1}             down        0   0.000      X       -19   0.004                    
                                              rght       15   0.000      Y         0  -0.000                    
                                              back       19  -0.004      Z        15   0.000                    
 
                    GT1{1}                    down       49   0.000      X      -305  -0.003                    
                                              left      384   0.031      Y       -49  -0.000                    
                                              back      305   0.003      Z      -384  -0.031                    
 
                    GT1P1{1}                  down       49   0.000      X      -324   0.001                    
                                              left      369   0.031      Y       -49  -0.000                    
                                              back      324  -0.001      Z      -369  -0.031                    
 
                    GT1P1E1{1}                down       40   0.000      X             0.027                    
                                              left      335   0.031      Y       -40  -0.000                    
                                              forw            0.027      Z      -335  -0.031                    
 
                    GT1P1E2{1}                down       38   0.000      X             0.028                    
                                              left      386   0.031      Y       -38  -0.000                    
                                              forw            0.028      Z      -386  -0.031                    
 
                    GT1P1E3{1}                down       46   0.000      X            -0.003                    
                                              left      340   0.031      Y       -46  -0.000                    
                                              back            0.003      Z      -340  -0.031                    
 
                    GT1P1E4{1}                down       43   0.000      X            -0.003                    
                                              left      399   0.031      Y       -43  -0.000                    
                                              back            0.003      Z      -399  -0.031                    
 
                    GT1P1E5{1}                down       61   0.000      X             0.028                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                                              left      332   0.031      Y       -61  -0.000                    
                                              forw            0.028      Z      -332  -0.031                    
 
                    GT1P1E6{1}                down       58   0.000      X             0.028                    
                                              left      388   0.031      Y       -58  -0.000                    
                                              forw            0.028      Z      -388  -0.031                    
 
                    GT1P1E7{1}                down       67   0.000      X            -0.003                    
                                              left      337   0.031      Y       -67  -0.000                    
                                              back            0.003      Z      -337  -0.031                    
 
                    GT1P1E8{1}                down       63   0.000      X            -0.003                    
                                              left      401   0.031      Y       -63  -0.000                    
                                              back            0.003      Z      -401  -0.031                    
 
 Tag No.: TYPE 1                                                                
 A11                Gravity{1}                down       88   0.000      X             0.001                    
 A11  1   Guide                               rght            0.001      Y       -88  -0.000                    
 Stiff   :RIGID                               forw            0.031      Z            -0.031                    
 
                    Thermal 1{1}              down       17   0.000      X      -153  -0.033                    
 Comp.Wt :   0.000                            left      153   0.033      Y       -17  -0.000                    
                                              forw      177   0.092      Z      -177  -0.092                    
 
                    Static Seismic 1{1}       up         12   0.000      X        58   0.000                    
                                              rght       58   0.000      Y        12   0.000                    
                                              back      159  -0.025      Z       159  -0.025                    
 
                    Static Seismic 2{1}       up         11   0.000      X        57   0.000                    
                                              rght       57   0.000      Y        11   0.000                    
                                              back      159  -0.025      Z       159  -0.025                    
 
                    Static Seismic 3{1}       up         14   0.000      X       -64  -0.000                    
                                              left       64   0.000      Y        14   0.000                    
                                              back      159  -0.009      Z       159  -0.009                    
 
                    Static Seismic 4{1}       up         13   0.000      X       -64  -0.000                    
                                              left       64   0.000      Y        13   0.000                    
                                              back      159  -0.008      Z       159  -0.008                    
 
                    Static Seismic 5{1}       down        9   0.000      X        59   0.000                    
                                              rght       59   0.000      Y        -9  -0.000                    
                                              back      159  -0.025      Z       159  -0.025                    
 
                    Static Seismic 6{1}       down       10   0.000      X        58   0.000                    
                                              rght       58   0.000      Y       -10  -0.000                    
                                              back      159  -0.025      Z       159  -0.025                    
 
                    Static Seismic 7{1}       down        6   0.000      X       -63  -0.000                    
                                              left       63   0.000      Y        -6  -0.000                    
                                              back      159  -0.009      Z       159  -0.009                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 8{1}       down        8   0.000      X       -63  -0.000                    
                                              left       63   0.000      Y        -8  -0.000                    
                                              back      159  -0.008      Z       159  -0.008                    
 
                    Pressure 1{1}             up          0   0.000      X        19   0.000                    
                                              rght       19   0.000      Y         0   0.000                    
                                              back       17   0.001      Z        17   0.001                    
 
                    GT1{1}                    down      105   0.000      X      -153  -0.031                    
                                              left      153   0.031      Y      -105  -0.000                    
                                              forw      177   0.123      Z      -177  -0.123                    
 
                    GT1P1{1}                  down      105   0.000      X      -133  -0.031                    
                                              left      133   0.031      Y      -105  -0.000                    
                                              forw      159   0.122      Z      -159  -0.122                    
 
                    GT1P1E1{1}                down       93   0.000      X       -76  -0.031                    
                                              left       76   0.031      Y       -93  -0.000                    
                                              forw            0.147      Z            -0.147                    
 
                    GT1P1E2{1}                down       94   0.000      X       -76  -0.031                    
                                              left       76   0.031      Y       -94  -0.000                    
                                              forw            0.147      Z            -0.147                    
 
                    GT1P1E3{1}                down       91   0.000      X      -197  -0.031                    
                                              left      197   0.031      Y       -91  -0.000                    
                                              forw            0.131      Z            -0.131                    
 
                    GT1P1E4{1}                down       92   0.000      X      -198  -0.031                    
                                              left      198   0.031      Y       -92  -0.000                    
                                              forw            0.130      Z            -0.130                    
 
                    GT1P1E5{1}                down      114   0.000      X       -75  -0.031                    
                                              left       75   0.031      Y      -114  -0.000                    
                                              forw            0.146      Z            -0.146                    
 
                    GT1P1E6{1}                down      115   0.000      X       -75  -0.031                    
                                              left       75   0.031      Y      -115  -0.000                    
                                              forw            0.147      Z            -0.147                    
 
                    GT1P1E7{1}                down      111   0.000      X      -196  -0.031                    
                                              left      196   0.031      Y      -111  -0.000                    
                                              forw            0.130      Z            -0.130                    
 
                    GT1P1E8{1}                down      113   0.000      X      -197  -0.031                    
                                              left      197   0.031      Y      -113  -0.000                    
                                              forw            0.130      Z            -0.130                    
 
 Tag No.: TYPE 1                                                                
 A12                Gravity{1}                down      122   0.000      X            -0.008                    
 A12  1   Guide                               left            0.008      Y      -122  -0.000                    
 Stiff   :RIGID                               forw            0.031      Z            -0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Thermal 1{1}              up          4   0.000      X       -10  -0.005                    
 Comp.Wt :   0.000                            left       10   0.005      Y         4   0.000                    
                                              forw       92   0.045      Z       -92  -0.045                    
 
                    Static Seismic 1{1}       up         16   0.000      X        13  -0.017                    
                                              rght       13  -0.017      Y        16   0.000                    
                                              back       91  -0.024      Z        91  -0.024                    
 
                    Static Seismic 2{1}       up         16   0.000      X        13  -0.017                    
                                              rght       13  -0.017      Y        16   0.000                    
                                              back       91  -0.025      Z        91  -0.025                    
 
                    Static Seismic 3{1}       up         16   0.000      X       -11  -0.017                    
                                              left       11   0.017      Y        16   0.000                    
                                              back       91  -0.008      Z        91  -0.008                    
 
                    Static Seismic 4{1}       up         15   0.000      X       -12  -0.017                    
                                              left       12   0.017      Y        15   0.000                    
                                              back       91  -0.008      Z        91  -0.008                    
 
                    Static Seismic 5{1}       down       13   0.000      X        13  -0.017                    
                                              rght       13  -0.017      Y       -13  -0.000                    
                                              back       91  -0.024      Z        91  -0.024                    
 
                    Static Seismic 6{1}       down       13   0.000      X        13  -0.017                    
                                              rght       13  -0.017      Y       -13  -0.000                    
                                              back       91  -0.024      Z        91  -0.024                    
 
                    Static Seismic 7{1}       down       13   0.000      X       -11  -0.017                    
                                              left       11   0.017      Y       -13  -0.000                    
                                              back       91  -0.008      Z        91  -0.008                    
 
                    Static Seismic 8{1}       down       14   0.000      X       -13  -0.017                    
                                              left       13   0.017      Y       -14  -0.000                    
                                              back       91  -0.007      Z        91  -0.007                    
 
                    Pressure 1{1}             up          0   0.000      X        -2  -0.001                    
                                              left        2   0.001      Y         0   0.000                    
                                              back        1   0.000      Z         1   0.000                    
 
                    GT1{1}                    down      118   0.000      X       -10  -0.013                    
                                              left       10   0.013      Y      -118  -0.000                    
                                              forw       92   0.076      Z       -92  -0.076                    
 
                    GT1P1{1}                  down      118   0.000      X       -13  -0.014                    
                                              left       13   0.014      Y      -118  -0.000                    
                                              forw       91   0.076      Z       -91  -0.076                    
 
                    GT1P1E1{1}                down      102   0.000      X            -0.031                    
                                              left            0.031      Y      -102  -0.000                    
                                              forw            0.100      Z            -0.100                    
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ETF Facility Low Temp                                                                                           
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E2{1}                down      102   0.000      X            -0.031                    
                                              left            0.031      Y      -102  -0.000                    
                                              forw            0.100      Z            -0.100                    
 
                    GT1P1E3{1}                down      102   0.000      X       -24  -0.031                    
                                              left       24   0.031      Y      -102  -0.000                    
                                              forw            0.084      Z            -0.084                    
 
                    GT1P1E4{1}                down      103   0.000      X       -25  -0.031                    
                                              left       25   0.031      Y      -103  -0.000                    
                                              forw            0.083      Z            -0.083                    
 
                    GT1P1E5{1}                down      131   0.000      X            -0.031                    
                                              left            0.031      Y      -131  -0.000                    
                                              forw            0.100      Z            -0.100                    
 
                    GT1P1E6{1}                down      131   0.000      X            -0.031                    
                                              left            0.031      Y      -131  -0.000                    
                                              forw            0.100      Z            -0.100                    
 
                    GT1P1E7{1}                down      131   0.000      X       -24  -0.031                    
                                              left       24   0.031      Y      -131  -0.000                    
                                              forw            0.084      Z            -0.084                    
 
                    GT1P1E8{1}                down      132   0.000      X       -25  -0.031                    
                                              left       25   0.031      Y      -132  -0.000                    
                                              forw            0.083      Z            -0.083                    
 
 Tag No.: TYPE 1                                                                
 A13                Gravity{1}                down      117   0.000      X            -0.021                    
 A13  1   Guide                               left            0.021      Y      -117  -0.000                    
 Stiff   :RIGID                               forw            0.031      Z            -0.031                    
 
                    Thermal 1{1}              down        1   0.000      X         3   0.000                    
 Comp.Wt :   0.000                            rght        3   0.000      Y        -1  -0.000                    
                                              back       84   0.002      Z        84   0.002                    
 
                    Static Seismic 1{1}       up         14   0.000      X       -20  -0.010                    
                                              left       20   0.010      Y        14   0.000                    
                                              forw       90   0.024      Z       -90  -0.024                    
 
                    Static Seismic 2{1}       up         13   0.000      X       -16  -0.010                    
                                              left       16   0.010      Y        13   0.000                    
                                              forw       90   0.024      Z       -90  -0.024                    
 
                    Static Seismic 3{1}       up         14   0.000      X       -22  -0.010                    
                                              left       22   0.010      Y        14   0.000                    
                                              forw       90   0.008      Z       -90  -0.008                    
 
                    Static Seismic 4{1}       up         14   0.000      X       -18  -0.010                    
                                              left       18   0.010      Y        14   0.000                    
                                              forw       90   0.007      Z       -90  -0.007                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 5{1}       down       14   0.000      X       -20  -0.010                    
                                              left       20   0.010      Y       -14  -0.000                    
                                              forw       90   0.024      Z       -90  -0.024                    
 
                    Static Seismic 6{1}       down       14   0.000      X       -16  -0.010                    
                                              left       16   0.010      Y       -14  -0.000                    
                                              forw       90   0.024      Z       -90  -0.024                    
 
                    Static Seismic 7{1}       down       14   0.000      X       -22  -0.010                    
                                              left       22   0.010      Y       -14  -0.000                    
                                              forw       90   0.008      Z       -90  -0.008                    
 
                    Static Seismic 8{1}       down       14   0.000      X       -18  -0.010                    
                                              left       18   0.010      Y       -14  -0.000                    
                                              forw       90   0.007      Z       -90  -0.007                    
 
                    Pressure 1{1}             down        0   0.000      X        -1  -0.000                    
                                              left        1   0.000      Y         0  -0.000                    
                                              back        7  -0.000      Z         7  -0.000                    
 
                    GT1{1}                    down      118   0.000      X         3  -0.021                    
                                              rght        3  -0.021      Y      -118  -0.000                    
                                              back       84  -0.030      Z        84  -0.030                    
 
                    GT1P1{1}                  down      118   0.000      X         2  -0.021                    
                                              rght        2  -0.021      Y      -118  -0.000                    
                                              back       90  -0.030      Z        90  -0.030                    
 
                    GT1P1E1{1}                down      104   0.000      X       -18  -0.031                    
                                              left       18   0.031      Y      -104  -0.000                    
                                              forw            0.054      Z            -0.054                    
 
                    GT1P1E2{1}                down      105   0.000      X       -14  -0.031                    
                                              left       14   0.031      Y      -105  -0.000                    
                                              forw            0.054      Z            -0.054                    
 
                    GT1P1E3{1}                down      104   0.000      X       -21  -0.031                    
                                              left       21   0.031      Y      -104  -0.000                    
                                              forw            0.038      Z            -0.038                    
 
                    GT1P1E4{1}                down      105   0.000      X       -16  -0.031                    
                                              left       16   0.031      Y      -105  -0.000                    
                                              forw            0.037      Z            -0.037                    
 
                    GT1P1E5{1}                down      132   0.000      X       -18  -0.031                    
                                              left       18   0.031      Y      -132  -0.000                    
                                              forw            0.054      Z            -0.054                    
 
                    GT1P1E6{1}                down      133   0.000      X       -14  -0.031                    
                                              left       14   0.031      Y      -133  -0.000                    
                                              forw            0.054      Z            -0.054                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E7{1}                down      132   0.000      X       -20  -0.031                    
                                              left       20   0.031      Y      -132  -0.000                    
                                              forw            0.038      Z            -0.038                    
 
                    GT1P1E8{1}                down      133   0.000      X       -16  -0.031                    
                                              left       16   0.031      Y      -133  -0.000                    
                                              forw            0.037      Z            -0.037                    
 
 Tag No.: TYPE 1                                                                
 A14                Gravity{1}                down      104   0.000      X            -0.031                    
 A14  1   Guide                               left            0.031      Y      -104  -0.000                    
 Stiff   :RIGID                               forw            0.031      Z            -0.031                    
 
                    Thermal 1{1}              up          0   0.000      X        51   0.040                    
 Comp.Wt :   0.000                            rght       51   0.040      Y         0   0.000                    
                                              back       62   0.048      Z        62   0.048                    
 
                    Static Seismic 1{1}       up          8   0.000      X       120   0.026                    
                                              rght      120   0.026      Y         8   0.000                    
                                              forw       64   0.024      Z       -64  -0.024                    
 
                    Static Seismic 2{1}       up         13   0.000      X       107   0.026                    
                                              rght      107   0.026      Y        13   0.000                    
                                              forw       64   0.024      Z       -64  -0.024                    
 
                    Static Seismic 3{1}       up          9   0.000      X       -20   0.026                    
                                              left       20  -0.026      Y         9   0.000                    
                                              forw       64   0.008      Z       -64  -0.008                    
 
                    Static Seismic 4{1}       up         13   0.000      X       -33   0.026                    
                                              left       33  -0.026      Y        13   0.000                    
                                              forw       64   0.007      Z       -64  -0.007                    
 
                    Static Seismic 5{1}       down       16   0.000      X       119   0.026                    
                                              rght      119   0.026      Y       -16  -0.000                    
                                              forw       64   0.024      Z       -64  -0.024                    
 
                    Static Seismic 6{1}       down       12   0.000      X       107   0.026                    
                                              rght      107   0.026      Y       -12  -0.000                    
                                              forw       64   0.023      Z       -64  -0.023                    
 
                    Static Seismic 7{1}       down       16   0.000      X       -21   0.026                    
                                              left       21  -0.026      Y       -16  -0.000                    
                                              forw       64   0.008      Z       -64  -0.008                    
 
                    Static Seismic 8{1}       down       12   0.000      X       -33   0.026                    
                                              left       33  -0.026      Y       -12  -0.000                    
                                              forw       64   0.007      Z       -64  -0.007                    
 
                    Pressure 1{1}             down        0   0.000      X        -2  -0.003                    
                                              left        2   0.003      Y         0  -0.000                    
                                              back        2  -0.001      Z         2  -0.001                    
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09/25/2020 WRPS-310                                               BENTLEY                                       
07:49 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  10
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1{1}                    down      104   0.000      X        51   0.009                    
                                              rght       51   0.009      Y      -104  -0.000                    
                                              back       62   0.017      Z        62   0.017                    
 
                    GT1P1{1}                  down      104   0.000      X        50   0.006                    
                                              rght       50   0.006      Y      -104  -0.000                    
                                              back       64   0.016      Z        64   0.016                    
 
                    GT1P1E1{1}                down       95   0.000      X       170   0.031                    
                                              rght      170   0.031      Y       -95  -0.000                    
                                              forw            0.008      Z            -0.008                    
 
                    GT1P1E2{1}                down       91   0.000      X       156   0.031                    
                                              rght      156   0.031      Y       -91  -0.000                    
                                              forw            0.008      Z            -0.008                    
 
                    GT1P1E3{1}                down       95   0.000      X        29   0.031                    
                                              rght       29   0.031      Y       -95  -0.000                    
                                              back            0.008      Z             0.008                    
 
                    GT1P1E4{1}                down       91   0.000      X        17   0.031                    
                                              rght       17   0.031      Y       -91  -0.000                    
                                              back            0.009      Z             0.009                    
 
                    GT1P1E5{1}                down      120   0.000      X       168   0.031                    
                                              rght      168   0.031      Y      -120  -0.000                    
                                              forw            0.008      Z            -0.008                    
 
                    GT1P1E6{1}                down      116   0.000      X       156   0.031                    
                                              rght      156   0.031      Y      -116  -0.000                    
                                              forw            0.007      Z            -0.007                    
 
                    GT1P1E7{1}                down      120   0.000      X        28   0.031                    
                                              rght       28   0.031      Y      -120  -0.000                    
                                              back            0.008      Z             0.008                    
 
                    GT1P1E8{1}                down      116   0.000      X        17   0.031                    
                                              rght       17   0.031      Y      -116  -0.000                    
                                              back            0.010      Z             0.010                    
 
 Tag No.: TYPE 1                                                                
 A16                Gravity{1}                down       99   0.000      X            -0.034                    
 A16  1   Guide                               left        3   0.031      Y       -99  -0.000                    
 Stiff   :RIGID                               back            0.034      Z        -3  -0.031                    
 
                    Thermal 1{1}              up          0   0.000      X       371   0.056                    
 Comp.Wt :   0.000                            rght      465   0.063      Y         0   0.000                    
                                              forw      371   0.056      Z       465   0.063                    
 
                    Static Seismic 1{1}       up         16   0.000      X      -334   0.236                    
                                              left       29  -0.000      Y        16   0.000                    
                                              back      334  -0.236      Z       -29   0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 2{1}       up         11   0.000      X      -334   0.223                    
                                              left      215   0.000      Y        11   0.000                    
                                              back      334  -0.223      Z      -215  -0.000                    
 
                    Static Seismic 3{1}       up         16   0.000      X      -334   0.064                    
                                              rght        2   0.000      Y        16   0.000                    
                                              back      334  -0.064      Z         2   0.000                    
 
                    Static Seismic 4{1}       up         11   0.000      X      -334   0.049                    
                                              left      181   0.000      Y        11   0.000                    
                                              back      334  -0.049      Z      -181  -0.000                    
 
                    Static Seismic 5{1}       down        8   0.000      X      -334   0.235                    
                                              left       30  -0.000      Y        -8  -0.000                    
                                              back      334  -0.235      Z       -30   0.000                    
 
                    Static Seismic 6{1}       down       12   0.000      X      -334   0.222                    
                                              left      213   0.000      Y       -12  -0.000                    
                                              back      334  -0.222      Z      -213  -0.000                    
 
                    Static Seismic 7{1}       down        8   0.000      X      -334   0.063                    
                                              rght        0   0.000      Y        -8  -0.000                    
                                              back      334  -0.063      Z         0   0.000                    
 
                    Static Seismic 8{1}       down       12   0.000      X      -334   0.048                    
                                              left      179   0.000      Y       -12  -0.000                    
                                              back      334  -0.048      Z      -179  -0.000                    
 
                    Pressure 1{1}             up          0   0.000      X       -37  -0.001                    
                                              left       43   0.000      Y         0   0.000                    
                                              back       37   0.001      Z       -43  -0.000                    
 
                    GT1{1}                    down       99   0.000      X       371   0.023                    
                                              rght      462   0.031      Y       -99  -0.000                    
                                              forw      371   0.023      Z       462   0.031                    
 
                    GT1P1{1}                  down       99   0.000      X       334   0.022                    
                                              rght      419   0.031      Y       -99  -0.000                    
                                              forw      334   0.022      Z       419   0.031                    
 
                    GT1P1E1{1}                down       83   0.000      X             0.258                    
                                              rght      390   0.031      Y       -83  -0.000                    
                                              forw            0.258      Z       390   0.031                    
 
                    GT1P1E2{1}                down       88   0.000      X             0.245                    
                                              rght      204   0.031      Y       -88  -0.000                    
                                              forw            0.245      Z       204   0.031                    
 
                    GT1P1E3{1}                down       83   0.000      X             0.086                    
                                              rght      421   0.031      Y       -83  -0.000                    
                                              forw            0.086      Z       421   0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E4{1}                down       88   0.000      X             0.071                    
                                              rght      238   0.031      Y       -88  -0.000                    
                                              forw            0.071      Z       238   0.031                    
 
                    GT1P1E5{1}                down      107   0.000      X             0.257                    
                                              rght      389   0.031      Y      -107  -0.000                    
                                              forw            0.257      Z       389   0.031                    
 
                    GT1P1E6{1}                down      111   0.000      X             0.244                    
                                              rght      206   0.031      Y      -111  -0.000                    
                                              forw            0.244      Z       206   0.031                    
 
                    GT1P1E7{1}                down      107   0.000      X             0.085                    
                                              rght      419   0.031      Y      -107  -0.000                    
                                              forw            0.085      Z       419   0.031                    
 
                    GT1P1E8{1}                down      111   0.000      X             0.070                    
                                              rght      240   0.031      Y      -111  -0.000                    
                                              forw            0.070      Z       240   0.031                    
 
 Tag No.: TYPE 2                                                                
 A17                Gravity{1}                down      140   0.000      X            -0.034                    
 A17  1   Guide                               left            0.031      Y      -140  -0.000                    
 Stiff   :RIGID                               back            0.034      Z            -0.031                    
 
                    Thermal 1{1}              down        1   0.000      X         7   0.000                    
 Comp.Wt :   0.000                            left       16   0.000      Y        -1  -0.000                    
                                              forw        7   0.000      Z       -16  -0.000                    
 
                    Static Seismic 1{1}       up         16   0.000      X       -40   0.235                    
                                              rght       47   0.062      Y        16   0.000                    
                                              back       40  -0.235      Z        47   0.062                    
 
                    Static Seismic 2{1}       up         17   0.000      X       -40   0.222                    
                                              rght       13   0.008      Y        17   0.000                    
                                              back       40  -0.222      Z        13   0.008                    
 
                    Static Seismic 3{1}       up         16   0.000      X       -40   0.063                    
                                              rght       20   0.062      Y        16   0.000                    
                                              back       40  -0.063      Z        20   0.062                    
 
                    Static Seismic 4{1}       up         17   0.000      X       -40   0.048                    
                                              left       10   0.000      Y        17   0.000                    
                                              back       40  -0.048      Z       -10  -0.000                    
 
                    Static Seismic 5{1}       down       17   0.000      X       -40   0.234                    
                                              rght       47   0.062      Y       -17  -0.000                    
                                              back       40  -0.234      Z        47   0.062                    
 
                    Static Seismic 6{1}       down       16   0.000      X       -40   0.221                    
                                              rght       13   0.008      Y       -16  -0.000                    
                                              back       40  -0.221      Z        13   0.008                    
 

Page 609

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 612 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
07:49 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  13
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 7{1}       down       17   0.000      X       -40   0.062                    
                                              rght       20   0.062      Y       -17  -0.000                    
                                              back       40  -0.062      Z        20   0.062                    
 
                    Static Seismic 8{1}       down       16   0.000      X       -40   0.047                    
                                              left       11   0.000      Y       -16  -0.000                    
                                              back       40  -0.047      Z       -11  -0.000                    
 
                    Pressure 1{1}             up          0   0.000      X        33   0.000                    
                                              rght        3   0.000      Y         0   0.000                    
                                              forw       33   0.000      Z         3   0.000                    
 
                    GT1{1}                    down      141   0.000      X         7  -0.033                    
                                              left       16   0.031      Y      -141  -0.000                    
                                              forw        7  -0.033      Z       -16  -0.031                    
 
                    GT1P1{1}                  down      141   0.000      X        40  -0.033                    
                                              left       13   0.031      Y      -141  -0.000                    
                                              forw       40  -0.033      Z       -13  -0.031                    
 
                    GT1P1E1{1}                down      125   0.000      X             0.202                    
                                              rght       34   0.031      Y      -125  -0.000                    
                                              forw            0.202      Z        34   0.031                    
 
                    GT1P1E2{1}                down      124   0.000      X             0.189                    
                                              left            0.023      Y      -124  -0.000                    
                                              forw            0.189      Z            -0.023                    
 
                    GT1P1E3{1}                down      125   0.000      X             0.030                    
                                              rght        8   0.031      Y      -125  -0.000                    
                                              forw            0.030      Z         8   0.031                    
 
                    GT1P1E4{1}                down      124   0.000      X             0.015                    
                                              left       23   0.031      Y      -124  -0.000                    
                                              forw            0.015      Z       -23  -0.031                    
 
                    GT1P1E5{1}                down      158   0.000      X             0.201                    
                                              rght       34   0.031      Y      -158  -0.000                    
                                              forw            0.201      Z        34   0.031                    
 
                    GT1P1E6{1}                down      157   0.000      X             0.188                    
                                              left            0.023      Y      -157  -0.000                    
                                              forw            0.188      Z            -0.023                    
 
                    GT1P1E7{1}                down      159   0.000      X             0.029                    
                                              rght        8   0.031      Y      -159  -0.000                    
                                              forw            0.029      Z         8   0.031                    
 
                    GT1P1E8{1}                down      158   0.000      X             0.014                    
                                              left       23   0.031      Y      -158  -0.000                    
                                              forw            0.014      Z       -23  -0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 Tag No.: TYPE 2                                                                
 B01                Gravity{1}                down      100   0.000      X            -0.034                    
 B01  1   Guide                               left            0.023      Y      -100  -0.000                    
 Stiff   :RIGID                               back            0.034      Z            -0.023                    
 
                    Thermal 1{1}              up          5   0.000      X       -74  -0.047                    
 Comp.Wt :   0.000                            left        0   0.000      Y         5   0.000                    
                                              back       74   0.047      Z         0  -0.000                    
 
                    Static Seismic 1{1}       up         10   0.000      X        74   0.235                    
                                              rght       12   0.055      Y        10   0.000                    
                                              forw       74   0.235      Z        12   0.055                    
 
                    Static Seismic 2{1}       up          9   0.000      X        74   0.221                    
                                              left       27   0.007      Y         9   0.000                    
                                              forw       74   0.221      Z       -27  -0.007                    
 
                    Static Seismic 3{1}       up         13   0.000      X        74   0.063                    
                                              rght       19   0.055      Y        13   0.000                    
                                              forw       74   0.063      Z        19   0.055                    
 
                    Static Seismic 4{1}       up         11   0.000      X        74   0.047                    
                                              left       23   0.007      Y        11   0.000                    
                                              forw       74   0.047      Z       -23  -0.007                    
 
                    Static Seismic 5{1}       down       13   0.000      X        74   0.233                    
                                              rght       12   0.055      Y       -13  -0.000                    
                                              forw       74   0.233      Z        12   0.055                    
 
                    Static Seismic 6{1}       down       15   0.000      X        74   0.221                    
                                              left       27   0.007      Y       -15  -0.000                    
                                              forw       74   0.221      Z       -27  -0.007                    
 
                    Static Seismic 7{1}       down       11   0.000      X        74   0.061                    
                                              rght       19   0.055      Y       -11  -0.000                    
                                              forw       74   0.061      Z        19   0.055                    
 
                    Static Seismic 8{1}       down       13   0.000      X        74   0.047                    
                                              left       22   0.007      Y       -13  -0.000                    
                                              forw       74   0.047      Z       -22  -0.007                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.001                    
                                              left        1   0.000      Y         0  -0.000                    
                                              back        0  -0.001      Z        -1  -0.000                    
 
                    GT1{1}                    down       95   0.000      X       -74  -0.080                    
                                              left        0   0.023      Y       -95  -0.000                    
                                              back       74   0.080      Z         0  -0.023                    
 
                    GT1P1{1}                  down       95   0.000      X       -74  -0.079                    
                                              left        1   0.024      Y       -95  -0.000                    
                                              back       74   0.079      Z        -1  -0.024                    
 

Page 611

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 614 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
07:49 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  15
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E1{1}                down       85   0.000      X             0.155                    
                                              rght       11   0.031      Y       -85  -0.000                    
                                              forw            0.155      Z        11   0.031                    
 
                    GT1P1E2{1}                down       87   0.000      X             0.142                    
                                              left       28   0.031      Y       -87  -0.000                    
                                              forw            0.142      Z       -28  -0.031                    
 
                    GT1P1E3{1}                down       83   0.000      X            -0.017                    
                                              rght       18   0.031      Y       -83  -0.000                    
                                              back            0.017      Z        18   0.031                    
 
                    GT1P1E4{1}                down       84   0.000      X            -0.032                    
                                              left       24   0.031      Y       -84  -0.000                    
                                              back            0.032      Z       -24  -0.031                    
 
                    GT1P1E5{1}                down      109   0.000      X             0.154                    
                                              rght       11   0.031      Y      -109  -0.000                    
                                              forw            0.154      Z        11   0.031                    
 
                    GT1P1E6{1}                down      110   0.000      X             0.141                    
                                              left       28   0.031      Y      -110  -0.000                    
                                              forw            0.141      Z       -28  -0.031                    
 
                    GT1P1E7{1}                down      106   0.000      X            -0.018                    
                                              rght       18   0.031      Y      -106  -0.000                    
                                              back            0.018      Z        18   0.031                    
 
                    GT1P1E8{1}                down      108   0.000      X            -0.033                    
                                              left       23   0.031      Y      -108  -0.000                    
                                              back            0.033      Z       -23  -0.031                    
 
 Tag No.: TYPE 2                                                                
 B02                Gravity{1}                down      113   0.000      X            -0.034                    
 B02  1   Guide                               left            0.010      Y      -113  -0.000                    
 Stiff   :RIGID                               back            0.034      Z            -0.010                    
 
                    Thermal 1{1}              down       20   0.000      X      -104  -0.094                    
 Comp.Wt :   0.000                            rght        3   0.003      Y       -20  -0.000                    
                                              back      104   0.094      Z         3   0.003                    
 
                    Static Seismic 1{1}       up         20   0.000      X       103   0.234                    
                                              left        3  -0.008      Y        20   0.000                    
                                              forw      103   0.234      Z        -3   0.008                    
 
                    Static Seismic 2{1}       up         26   0.000      X       103   0.221                    
                                              left       15   0.024      Y        26   0.000                    
                                              forw      103   0.221      Z       -15  -0.024                    
 
                    Static Seismic 3{1}       up         12   0.000      X       103   0.062                    
                                              left        3  -0.006      Y        12   0.000                    
                                              forw      103   0.062      Z        -3   0.006                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 4{1}       up         18   0.000      X       103   0.047                    
                                              left       15   0.024      Y        18   0.000                    
                                              forw      103   0.047      Z       -15  -0.024                    
 
                    Static Seismic 5{1}       down        7   0.000      X       103   0.233                    
                                              left        3  -0.007      Y        -7  -0.000                    
                                              forw      103   0.233      Z        -3   0.007                    
 
                    Static Seismic 6{1}       down        1   0.000      X       103   0.220                    
                                              left       17   0.024      Y        -1  -0.000                    
                                              forw      103   0.220      Z       -17  -0.024                    
 
                    Static Seismic 7{1}       down       15   0.000      X       103   0.061                    
                                              left        3  -0.005      Y       -15  -0.000                    
                                              forw      103   0.061      Z        -3   0.005                    
 
                    Static Seismic 8{1}       down        9   0.000      X       103   0.046                    
                                              left       16   0.024      Y        -9  -0.000                    
                                              forw      103   0.046      Z       -16  -0.024                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.002                    
                                              left        0   0.000      Y         0   0.000                    
                                              forw        0   0.002      Z         0  -0.000                    
 
                    GT1{1}                    down      133   0.000      X      -104  -0.128                    
                                              rght        3  -0.007      Y      -133  -0.000                    
                                              back      104   0.128      Z         3  -0.007                    
 
                    GT1P1{1}                  down      133   0.000      X      -103  -0.126                    
                                              rght        3  -0.007      Y      -133  -0.000                    
                                              back      103   0.126      Z         3  -0.007                    
 
                    GT1P1E1{1}                down      113   0.000      X             0.108                    
                                              rght            0.001      Y      -113  -0.000                    
                                              forw            0.108      Z             0.001                    
 
                    GT1P1E2{1}                down      106   0.000      X             0.095                    
                                              left       13   0.031      Y      -106  -0.000                    
                                              forw            0.095      Z       -13  -0.031                    
 
                    GT1P1E3{1}                down      121   0.000      X            -0.063                    
                                              left            0.001      Y      -121  -0.000                    
                                              back            0.063      Z            -0.001                    
 
                    GT1P1E4{1}                down      115   0.000      X            -0.079                    
                                              left       12   0.031      Y      -115  -0.000                    
                                              back            0.079      Z       -12  -0.031                    
 
                    GT1P1E5{1}                down      140   0.000      X             0.107                    
                                              rght            0.000      Y      -140  -0.000                    
                                              forw            0.107      Z             0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E6{1}                down      133   0.000      X             0.095                    
                                              left       14   0.031      Y      -133  -0.000                    
                                              forw            0.095      Z       -14  -0.031                    
 
                    GT1P1E7{1}                down      148   0.000      X            -0.065                    
                                              left            0.002      Y      -148  -0.000                    
                                              back            0.065      Z            -0.002                    
 
                    GT1P1E8{1}                down      142   0.000      X            -0.080                    
                                              left       13   0.031      Y      -142  -0.000                    
                                              back            0.080      Z       -13  -0.031                    
 
 Tag No.: TYPE 2                                                                
 B03                Gravity{1}                down       94   0.000      X            -0.034                    
 B03  1   Guide                               rght            0.006      Y       -94  -0.000                    
 Stiff   :RIGID                               back            0.034      Z             0.006                    
 
                    Thermal 1{1}              up        152   0.000      X       -52  -0.141                    
 Comp.Wt :   0.000                            rght       17   0.025      Y       152   0.000                    
                                              back       52   0.141      Z        17   0.025                    
 
                    Static Seismic 1{1}       down      100   0.000      X        50   0.234                    
                                              rght       95   0.000      Y      -100  -0.000                    
                                              forw       50   0.234      Z        95   0.000                    
 
                    Static Seismic 2{1}       down      119   0.000      X        50   0.220                    
                                              left       50   0.063      Y      -119  -0.000                    
                                              forw       50   0.220      Z       -50  -0.063                    
 
                    Static Seismic 3{1}       down       14   0.000      X        50   0.062                    
                                              rght      104   0.000      Y       -14  -0.000                    
                                              forw       50   0.062      Z       104   0.000                    
 
                    Static Seismic 4{1}       down       32   0.000      X        50   0.047                    
                                              left       42   0.062      Y       -32  -0.000                    
                                              forw       50   0.047      Z       -42  -0.062                    
 
                    Static Seismic 5{1}       down      123   0.000      X        50   0.232                    
                                              rght       96   0.000      Y      -123  -0.000                    
                                              forw       50   0.232      Z        96   0.000                    
 
                    Static Seismic 6{1}       down      142   0.000      X        50   0.220                    
                                              left       47   0.063      Y      -142  -0.000                    
                                              forw       50   0.220      Z       -47  -0.063                    
 
                    Static Seismic 7{1}       down       37   0.000      X        50   0.061                    
                                              rght      105   0.000      Y       -37  -0.000                    
                                              forw       50   0.061      Z       105   0.000                    
 
                    Static Seismic 8{1}       down       54   0.000      X        50   0.046                    
                                              left       38   0.062      Y       -54  -0.000                    
                                              forw       50   0.046      Z       -38  -0.062                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Pressure 1{1}             down        3   0.000      X         2   0.003                    
                                              rght        0   0.000      Y        -3  -0.000                    
                                              forw        2   0.003      Z         0   0.000                    
 
                    GT1{1}                    up         58   0.000      X       -52  -0.175                    
                                              rght       17   0.031      Y        58   0.000                    
                                              back       52   0.175      Z        17   0.031                    
 
                    GT1P1{1}                  up         55   0.000      X       -50  -0.172                    
                                              rght       17   0.031      Y        55   0.000                    
                                              back       50   0.172      Z        17   0.031                    
 
                    GT1P1E1{1}                down       45   0.000      X             0.062                    
                                              rght      113   0.031      Y       -45  -0.000                    
                                              forw            0.062      Z       113   0.031                    
 
                    GT1P1E2{1}                down       64   0.000      X             0.048                    
                                              left       33   0.031      Y       -64  -0.000                    
                                              forw            0.048      Z       -33  -0.031                    
 
                    GT1P1E3{1}                up         41   0.000      X            -0.110                    
                                              rght      121   0.031      Y        41   0.000                    
                                              back            0.110      Z       121   0.031                    
 
                    GT1P1E4{1}                up         23   0.000      X            -0.125                    
                                              left       25   0.031      Y        23   0.000                    
                                              back            0.125      Z       -25  -0.031                    
 
                    GT1P1E5{1}                down       68   0.000      X             0.060                    
                                              rght      113   0.031      Y       -68  -0.000                    
                                              forw            0.060      Z       113   0.031                    
 
                    GT1P1E6{1}                down       87   0.000      X             0.048                    
                                              left       30   0.031      Y       -87  -0.000                    
                                              forw            0.048      Z       -30  -0.031                    
 
                    GT1P1E7{1}                up         18   0.000      X            -0.111                    
                                              rght      122   0.031      Y        18   0.000                    
                                              back            0.111      Z       122   0.031                    
 
                    GT1P1E8{1}                up          1   0.000      X            -0.126                    
                                              left       21   0.031      Y         1   0.000                    
                                              back            0.126      Z       -21  -0.031                    
 
 Tag No.: TYPE 4                                                                
 B06                Gravity{1}                down      129   0.000      X            -0.025                    
 B06  1   Guide                               rght            0.025      Y      -129  -0.000                    
 Stiff   :RIGID                               back            0.003      Z            -0.003                    
 
                    Thermal 1{1}              down      170   0.000      X      -224  -0.006                    
 Comp.Wt :   0.000                            rght      224   0.006      Y      -170  -0.000                    
                                              forw      323   0.018      Z       323   0.018                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 1{1}       up        176   0.000      X       253   0.063                    
                                              left      253   0.063      Y       176   0.000                    
                                              back      323  -0.186      Z      -323   0.186                    
 
                    Static Seismic 2{1}       up        147   0.000      X       243   0.063                    
                                              left      243   0.063      Y       147   0.000                    
                                              back      323   0.089      Z      -323  -0.089                    
 
                    Static Seismic 3{1}       up         83   0.000      X        61  -0.000                    
                                              left       61  -0.000      Y        83   0.000                    
                                              back      323  -0.171      Z      -323   0.171                    
 
                    Static Seismic 4{1}       up         52   0.000      X        50  -0.000                    
                                              left       50  -0.000      Y        52   0.000                    
                                              back      323   0.106      Z      -323  -0.106                    
 
                    Static Seismic 5{1}       up        146   0.000      X       256   0.063                    
                                              left      256   0.063      Y       146   0.000                    
                                              back      323  -0.185      Z      -323   0.185                    
 
                    Static Seismic 6{1}       up        117   0.000      X       242   0.063                    
                                              left      242   0.063      Y       117   0.000                    
                                              back      323   0.087      Z      -323  -0.087                    
 
                    Static Seismic 7{1}       up         53   0.000      X        63  -0.000                    
                                              left       63  -0.000      Y        53   0.000                    
                                              back      323  -0.169      Z      -323   0.169                    
 
                    Static Seismic 8{1}       up         23   0.000      X        53  -0.000                    
                                              left       53  -0.000      Y        23   0.000                    
                                              back      323   0.104      Z      -323  -0.104                    
 
                    Pressure 1{1}             up          4   0.000      X         5  -0.000                    
                                              left        5  -0.000      Y         4   0.000                    
                                              forw        1   0.002      Z         1   0.002                    
 
                    GT1{1}                    down      299   0.000      X      -224  -0.031                    
                                              rght      224   0.031      Y      -299  -0.000                    
                                              forw      323   0.015      Z       323   0.015                    
 
                    GT1P1{1}                  down      296   0.000      X      -219  -0.031                    
                                              rght      219   0.031      Y      -296  -0.000                    
                                              forw      323   0.017      Z       323   0.017                    
 
                    GT1P1E1{1}                down      119   0.000      X        34   0.031                    
                                              left       34   0.031      Y      -119  -0.000                    
                                              forw            0.203      Z             0.203                    
 
                    GT1P1E2{1}                down      149   0.000      X        23   0.031                    
                                              left       23   0.031      Y      -149  -0.000                    
                                              back            0.072      Z            -0.072                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E3{1}                down      213   0.000      X      -158  -0.031                    
                                              rght      158   0.031      Y      -213  -0.000                    
                                              forw            0.187      Z             0.187                    
 
                    GT1P1E4{1}                down      244   0.000      X      -169  -0.031                    
                                              rght      169   0.031      Y      -244  -0.000                    
                                              back            0.089      Z            -0.089                    
 
                    GT1P1E5{1}                down      150   0.000      X        37   0.031                    
                                              left       37   0.031      Y      -150  -0.000                    
                                              forw            0.202      Z             0.202                    
 
                    GT1P1E6{1}                down      179   0.000      X        23   0.031                    
                                              left       23   0.031      Y      -179  -0.000                    
                                              back            0.071      Z            -0.071                    
 
                    GT1P1E7{1}                down      243   0.000      X      -156  -0.031                    
                                              rght      156   0.031      Y      -243  -0.000                    
                                              forw            0.186      Z             0.186                    
 
                    GT1P1E8{1}                down      273   0.000      X      -167  -0.031                    
                                              rght      167   0.031      Y      -273  -0.000                    
                                              back            0.087      Z            -0.087                    
 
 Tag No.: TYPE 4                                                                
 B09                Gravity{1}                down      241   0.000      X        -2  -0.031                    
 B09  1   Guide                               rght        2   0.031      Y      -241  -0.000                    
 Stiff   :RIGID                               back            0.003      Z         0  -0.003                    
 
                    Thermal 1{1}              up         81   0.000      X       -11  -0.000                    
 Comp.Wt :   0.000                            rght       11   0.000      Y        81  -0.000                    
                                              back      145   0.015      Z      -145  -0.015                    
 
                    Static Seismic 1{1}       down       56   0.000      X        19   0.063                    
                                              left       18   0.062      Y       -56   0.000                    
                                              forw      149   0.186      Z       149   0.186                    
 
                    Static Seismic 2{1}       up         37   0.000      X         0   0.063                    
                                              left        0   0.062      Y        37  -0.000                    
                                              forw      149  -0.089      Z       149  -0.089                    
 
                    Static Seismic 3{1}       down       39   0.000      X       -94   0.000                    
                                              rght       94   0.000      Y       -39   0.000                    
                                              forw      149   0.171      Z       149   0.171                    
 
                    Static Seismic 4{1}       up         56   0.000      X      -100  -0.000                    
                                              rght      100   0.000      Y        56  -0.000                    
                                              forw      149  -0.106      Z       149  -0.106                    
 
                    Static Seismic 5{1}       down      110   0.000      X         0   0.063                    
                                              left        0   0.062      Y      -110   0.000                    
                                              forw      149   0.185      Z       149   0.185                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 6{1}       down       24   0.000      X        13   0.057                    
                                              left       12   0.057      Y       -24  -0.000                    
                                              forw      149  -0.088      Z       149  -0.088                    
 
                    Static Seismic 7{1}       down       93   0.000      X      -100   0.000                    
                                              rght      100   0.000      Y       -93   0.000                    
                                              forw      149   0.169      Z       149   0.169                    
 
                    Static Seismic 8{1}       down        3   0.000      X      -107  -0.000                    
                                              rght      107   0.000      Y        -3  -0.000                    
                                              forw      149  -0.104      Z       149  -0.104                    
 
                    Pressure 1{1}             down        2   0.000      X         0   0.000                    
                                              left        0   0.000      Y        -2   0.000                    
                                              back        4  -0.002      Z        -4   0.002                    
 
                    GT1{1}                    down      160   0.000      X       -13  -0.031                    
                                              rght       13   0.031      Y      -160  -0.000                    
                                              back      145   0.018      Z      -145  -0.018                    
 
                    GT1P1{1}                  down      162   0.000      X       -13  -0.031                    
                                              rght       12   0.031      Y      -162  -0.000                    
                                              back      149   0.016      Z      -149  -0.016                    
 
                    GT1P1E1{1}                down      219   0.000      X         6   0.031                    
                                              left        6   0.031      Y      -219   0.000                    
                                              forw            0.170      Z         0   0.170                    
 
                    GT1P1E2{1}                down      125   0.000      X       -12   0.032                    
                                              rght       12  -0.031      Y      -125  -0.000                    
                                              back            0.105      Z         0  -0.105                    
 
                    GT1P1E3{1}                down      201   0.000      X      -107  -0.031                    
                                              rght      107   0.031      Y      -201   0.000                    
                                              forw            0.155      Z         0   0.155                    
 
                    GT1P1E4{1}                down      106   0.000      X      -112  -0.031                    
                                              rght      112   0.031      Y      -106  -0.000                    
                                              back            0.122      Z         0  -0.122                    
 
                    GT1P1E5{1}                down      272   0.000      X       -12   0.031                    
                                              rght       12  -0.031      Y      -272   0.000                    
                                              forw            0.169      Z         0   0.169                    
 
                    GT1P1E6{1}                down      186   0.000      X         0   0.026                    
                                              left            0.026      Y      -186  -0.000                    
                                              back            0.104      Z         0  -0.104                    
 
                    GT1P1E7{1}                down      255   0.000      X      -112  -0.031                    
                                              rght      112   0.031      Y      -255   0.000                    
                                              forw            0.153      Z         0   0.153                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E8{1}                down      166   0.000      X      -119  -0.031                    
                                              rght      119   0.031      Y      -166  -0.000                    
                                              back            0.120      Z         0  -0.120                    
 
 Tag No.: TYPE 4                                                                
 B12                Gravity{1}                down      253   0.000      X            -0.015                    
 B12  1   Guide                               rght            0.015      Y      -253  -0.000                    
 Stiff   :RIGID                               back            0.003      Z            -0.003                    
 
                    Thermal 1{1}              up        113   0.000      X       -58  -0.016                    
 Comp.Wt :   0.000                            rght       58   0.016      Y       113   0.000                    
                                              back      133   0.067      Z      -133  -0.067                    
 
                    Static Seismic 1{1}       up         54   0.000      X        57   0.001                    
                                              left       57   0.001      Y        54   0.000                    
                                              forw      132   0.186      Z       132   0.186                    
 
                    Static Seismic 2{1}       up         42   0.000      X        57   0.016                    
                                              left       57   0.016      Y        42   0.000                    
                                              forw      132  -0.089      Z       132  -0.089                    
 
                    Static Seismic 3{1}       up         66   0.000      X       -61  -0.000                    
                                              rght       61   0.000      Y        66   0.000                    
                                              forw      132   0.170      Z       132   0.170                    
 
                    Static Seismic 4{1}       up         33   0.000      X       -45  -0.000                    
                                              rght       45   0.000      Y        33   0.000                    
                                              forw      132  -0.107      Z       132  -0.107                    
 
                    Static Seismic 5{1}       down        3   0.000      X        55   0.000                    
                                              left       55   0.000      Y        -3  -0.000                    
                                              forw      132   0.184      Z       132   0.184                    
 
                    Static Seismic 6{1}       down       17   0.000      X        57   0.012                    
                                              left       57   0.012      Y       -17  -0.000                    
                                              forw      132  -0.088      Z       132  -0.088                    
 
                    Static Seismic 7{1}       up         12   0.000      X       -64  -0.000                    
                                              rght       64   0.000      Y        12   0.000                    
                                              forw      132   0.169      Z       132   0.169                    
 
                    Static Seismic 8{1}       down       20   0.000      X       -47  -0.000                    
                                              rght       47   0.000      Y       -20  -0.000                    
                                              forw      132  -0.104      Z       132  -0.104                    
 
                    Pressure 1{1}             down        2   0.000      X         1   0.000                    
                                              left        1   0.000      Y        -2  -0.000                    
                                              forw        1   0.003      Z         1   0.003                    
 
                    GT1{1}                    down      140   0.000      X       -58  -0.031                    
                                              rght       58   0.031      Y      -140  -0.000                    
                                              back      133   0.070      Z      -133  -0.070                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1{1}                  down      142   0.000      X       -57  -0.031                    
                                              rght       57   0.031      Y      -142  -0.000                    
                                              back      132   0.066      Z      -132  -0.066                    
 
                    GT1P1E1{1}                down       89   0.000      X            -0.030                    
                                              rght            0.030      Y       -89  -0.000                    
                                              forw            0.119      Z             0.119                    
 
                    GT1P1E2{1}                down      101   0.000      X            -0.016                    
                                              rght            0.016      Y      -101  -0.000                    
                                              back            0.156      Z            -0.156                    
 
                    GT1P1E3{1}                down       76   0.000      X      -118  -0.031                    
                                              rght      118   0.031      Y       -76  -0.000                    
                                              forw            0.104      Z             0.104                    
 
                    GT1P1E4{1}                down      109   0.000      X      -102  -0.031                    
                                              rght      102   0.031      Y      -109  -0.000                    
                                              back            0.173      Z            -0.173                    
 
                    GT1P1E5{1}                down      145   0.000      X        -2  -0.031                    
                                              rght        2   0.031      Y      -145  -0.000                    
                                              forw            0.118      Z             0.118                    
 
                    GT1P1E6{1}                down      160   0.000      X            -0.019                    
                                              rght            0.019      Y      -160  -0.000                    
                                              back            0.154      Z            -0.154                    
 
                    GT1P1E7{1}                down      131   0.000      X      -121  -0.031                    
                                              rght      121   0.031      Y      -131  -0.000                    
                                              forw            0.102      Z             0.102                    
 
                    GT1P1E8{1}                down      163   0.000      X      -104  -0.031                    
                                              rght      104   0.031      Y      -163  -0.000                    
                                              back            0.171      Z            -0.171                    
 
 Tag No.: TYPE 7                                                                
 C17                Gravity{1}                down      143   0.000      X            -0.016                    
 C17  1   Shoe                                -Z              0.005      Y      -143  -0.000                    
 Stiff   :RIGID                               -X              0.016      Z            -0.005                    
 
                    Thermal 1{1}              up         50   0.000      X             0.037                    
 Comp.Wt :   0.000                            +Z              0.036      Y        50   0.000                    
                                              +X              0.037      Z             0.036                    
 
                    Static Seismic 1{1}       down       74   0.000      X             0.063                    
                                              +Z              0.130      Y       -74  -0.000                    
                                              +X              0.063      Z             0.130                    
 
                    Static Seismic 2{1}       up         95   0.004      X             0.057                    
                                              -Z              0.086      Y        95   0.004                    
                                              +X              0.057      Z            -0.086                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 3{1}       down       45   0.000      X            -0.038                    
                                              +Z              0.115      Y       -45  -0.000                    
                                              -X              0.038      Z             0.115                    
 
                    Static Seismic 4{1}       up         95   0.004      X            -0.043                    
                                              -Z              0.107      Y        95   0.004                    
                                              -X              0.043      Z            -0.107                    
 
                    Static Seismic 5{1}       down      121   0.000      X             0.064                    
                                              +Z              0.125      Y      -121  -0.000                    
                                              +X              0.064      Z             0.125                    
 
                    Static Seismic 6{1}       up         91   0.000      X             0.053                    
                                              -Z              0.081      Y        91   0.000                    
                                              +X              0.053      Z            -0.081                    
 
                    Static Seismic 7{1}       down       92   0.000      X            -0.036                    
                                              +Z              0.111      Y       -92  -0.000                    
                                              -X              0.036      Z             0.111                    
 
                    Static Seismic 8{1}       up         93   0.000      X            -0.044                    
                                              -Z              0.102      Y        93   0.000                    
                                              -X              0.044      Z            -0.102                    
 
                    Pressure 1{1}             down        2   0.000      X            -0.001                    
                                              -Z              0.000      Y        -2  -0.000                    
                                              -X              0.001      Z            -0.000                    
 
                    GT1{1}                    down       93   0.000      X             0.021                    
                                              +Z              0.031      Y       -93  -0.000                    
                                              +X              0.021      Z             0.031                    
 
                    GT1P1{1}                  down       95   0.000      X             0.021                    
                                              +Z              0.031      Y       -95  -0.000                    
                                              +X              0.021      Z             0.031                    
 
                    GT1P1E1{1}                down      169   0.000      X             0.084                    
                                              +Z              0.160      Y      -169  -0.000                    
                                              +X              0.084      Z             0.160                    
 
                    GT1P1E2{1}                up          0   0.004      X             0.078                    
                                              -Z              0.055      Y         0   0.004                    
                                              +X              0.078      Z            -0.055                    
 
                    GT1P1E3{1}                down      140   0.000      X            -0.017                    
                                              +Z              0.146      Y      -140  -0.000                    
                                              -X              0.017      Z             0.146                    
 
                    GT1P1E4{1}                up          0   0.004      X            -0.022                    
                                              -Z              0.076      Y         0   0.004                    
                                              -X              0.022      Z            -0.076                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E5{1}                down      216   0.000      X             0.085                    
                                              +Z              0.156      Y      -216  -0.000                    
                                              +X              0.085      Z             0.156                    
 
                    GT1P1E6{1}                down        4   0.000      X             0.074                    
                                              -Z              0.050      Y        -4  -0.000                    
                                              +X              0.074      Z            -0.050                    
 
                    GT1P1E7{1}                down      187   0.000      X            -0.016                    
                                              +Z              0.142      Y      -187  -0.000                    
                                              -X              0.016      Z             0.142                    
 
                    GT1P1E8{1}                down        2   0.000      X            -0.023                    
                                              -Z              0.071      Y        -2  -0.000                    
                                              -X              0.023      Z            -0.071                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 C09                Gravity{1}                down       85   0.000      X            -0.003                    
 C09  1   Rod Hgr                             -Z              0.002      Y       -85  -0.000                    
 Stiff   :RIGID                               -X              0.003      Z            -0.002                    
 
                    Thermal 1{1}              down       79   0.000      X             0.034                    
 Comp.Wt :   0.000                            +Z              0.032      Y       -79  -0.000                    
                                              +X              0.034      Z             0.032                    
 
                    Static Seismic 1{1}       up         38   0.000      X             0.090                    
                                              +Z              0.092      Y        38   0.000                    
                                              +X              0.090      Z             0.092                    
 
                    Static Seismic 2{1}       up         21   0.000      X             0.085                    
                                              -Z              0.066      Y        21   0.000                    
                                              +X              0.085      Z            -0.066                    
 
                    Static Seismic 3{1}       up         48   0.000      X            -0.072                    
                                              +Z              0.075      Y        48   0.000                    
                                              -X              0.072      Z             0.075                    
 
                    Static Seismic 4{1}       up         18   0.000      X            -0.079                    
                                              -Z              0.083      Y        18   0.000                    
                                              -X              0.079      Z            -0.083                    
 
                    Static Seismic 5{1}       up         12   0.000      X             0.092                    
                                              +Z              0.091      Y        12   0.000                    
                                              +X              0.092      Z             0.091                    
 
                    Static Seismic 6{1}       up          1   0.000      X             0.084                    
                                              -Z              0.068      Y         1   0.000                    
                                              +X              0.084      Z            -0.068                    
 
                    Static Seismic 7{1}       up         22   0.000      X            -0.070                    
                                              +Z              0.074      Y        22   0.000                    
                                              -X              0.070      Z             0.074                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 8{1}       down        2   0.000      X            -0.077                    
                                              -Z              0.086      Y        -2  -0.000                    
                                              -X              0.077      Z            -0.086                    
 
                    Pressure 1{1}             up          1   0.000      X            -0.001                    
                                              -Z              0.000      Y         1   0.000                    
                                              -X              0.001      Z            -0.000                    
 
                    GT1{1}                    down      164   0.000      X             0.031                    
                                              +Z              0.029      Y      -164  -0.000                    
                                              +X              0.031      Z             0.029                    
 
                    GT1P1{1}                  down      162   0.000      X             0.031                    
                                              +Z              0.029      Y      -162  -0.000                    
                                              +X              0.031      Z             0.029                    
 
                    GT1P1E1{1}                down      124   0.000      X             0.120                    
                                              +Z              0.121      Y      -124  -0.000                    
                                              +X              0.120      Z             0.121                    
 
                    GT1P1E2{1}                down      141   0.000      X             0.116                    
                                              -Z              0.037      Y      -141  -0.000                    
                                              +X              0.116      Z            -0.037                    
 
                    GT1P1E3{1}                down      114   0.000      X            -0.041                    
                                              +Z              0.104      Y      -114  -0.000                    
                                              -X              0.041      Z             0.104                    
 
                    GT1P1E4{1}                down      145   0.000      X            -0.048                    
                                              -Z              0.054      Y      -145  -0.000                    
                                              -X              0.048      Z            -0.054                    
 
                    GT1P1E5{1}                down      151   0.000      X             0.122                    
                                              +Z              0.120      Y      -151  -0.000                    
                                              +X              0.122      Z             0.120                    
 
                    GT1P1E6{1}                down      161   0.000      X             0.115                    
                                              -Z              0.039      Y      -161  -0.000                    
                                              +X              0.115      Z            -0.039                    
 
                    GT1P1E7{1}                down      140   0.000      X            -0.039                    
                                              +Z              0.103      Y      -140  -0.000                    
                                              -X              0.039      Z             0.103                    
 
                    GT1P1E8{1}                down      165   0.000      X            -0.047                    
                                              -Z              0.057      Y      -165  -0.000                    
                                              -X              0.047      Z            -0.057                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 C16                Gravity{1}                down      152   0.000      X            -0.007                    
 C16  1   Rod Hgr                             -Z              0.002      Y      -152  -0.000                    
 Stiff   :RIGID                               -X              0.007      Z            -0.002                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Thermal 1{1}              up         39   0.000      X             0.035                    
 Comp.Wt :   0.000                            -Z              0.014      Y        39   0.000                    
                                              +X              0.035      Z            -0.014                    
 
                    Static Seismic 1{1}       down        9   0.000      X             0.096                    
                                              +Z              0.092      Y        -9  -0.000                    
                                              +X              0.096      Z             0.092                    
 
                    Static Seismic 2{1}       up         33   0.000      X             0.101                    
                                              -Z              0.066      Y        33   0.000                    
                                              +X              0.101      Z            -0.066                    
 
                    Static Seismic 3{1}       down        6   0.000      X            -0.106                    
                                              +Z              0.075      Y        -6  -0.000                    
                                              -X              0.106      Z             0.075                    
 
                    Static Seismic 4{1}       up         37   0.000      X            -0.102                    
                                              -Z              0.083      Y        37   0.000                    
                                              -X              0.102      Z            -0.083                    
 
                    Static Seismic 5{1}       down       44   0.000      X             0.095                    
                                              +Z              0.090      Y       -44  -0.000                    
                                              +X              0.095      Z             0.090                    
 
                    Static Seismic 6{1}       down        2   0.000      X             0.100                    
                                              -Z              0.068      Y        -2  -0.000                    
                                              +X              0.100      Z            -0.068                    
 
                    Static Seismic 7{1}       down       41   0.000      X            -0.107                    
                                              +Z              0.074      Y       -41  -0.000                    
                                              -X              0.107      Z             0.074                    
 
                    Static Seismic 8{1}       up          3   0.000      X            -0.102                    
                                              -Z              0.086      Y         3   0.000                    
                                              -X              0.102      Z            -0.086                    
 
                    Pressure 1{1}             down        1   0.000      X            -0.001                    
                                              +Z              0.001      Y        -1  -0.000                    
                                              -X              0.001      Z             0.001                    
 
                    GT1{1}                    down      113   0.000      X             0.028                    
                                              -Z              0.016      Y      -113  -0.000                    
                                              +X              0.028      Z            -0.016                    
 
                    GT1P1{1}                  down      114   0.000      X             0.027                    
                                              -Z              0.015      Y      -114  -0.000                    
                                              +X              0.027      Z            -0.015                    
 
                    GT1P1E1{1}                down      123   0.000      X             0.122                    
                                              +Z              0.076      Y      -123  -0.000                    
                                              +X              0.122      Z             0.076                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E2{1}                down       81   0.000      X             0.127                    
                                              -Z              0.081      Y       -81  -0.000                    
                                              +X              0.127      Z            -0.081                    
 
                    GT1P1E3{1}                down      120   0.000      X            -0.079                    
                                              +Z              0.060      Y      -120  -0.000                    
                                              -X              0.079      Z             0.060                    
 
                    GT1P1E4{1}                down       76   0.000      X            -0.075                    
                                              -Z              0.098      Y       -76  -0.000                    
                                              -X              0.075      Z            -0.098                    
 
                    GT1P1E5{1}                down      158   0.000      X             0.121                    
                                              +Z              0.075      Y      -158  -0.000                    
                                              +X              0.121      Z             0.075                    
 
                    GT1P1E6{1}                down      115   0.000      X             0.126                    
                                              -Z              0.084      Y      -115  -0.000                    
                                              +X              0.126      Z            -0.084                    
 
                    GT1P1E7{1}                down      155   0.000      X            -0.080                    
                                              +Z              0.059      Y      -155  -0.000                    
                                              -X              0.080      Z             0.059                    
 
                    GT1P1E8{1}                down      111   0.000      X            -0.075                    
                                              -Z              0.101      Y      -111  -0.000                    
                                              -X              0.075      Z            -0.101                    
 
 Tag No.: TYPE 7                                                                
 D09                Gravity{1}                down       84   0.000      X            -0.018                    
 D09  1   Shoe                                -Z              0.007      Y       -84  -0.000                    
 Stiff   :RIGID                               -X              0.018      Z            -0.007                    
 
                    Thermal 1{1}              up         84   0.002      X             0.054                    
 Comp.Wt :   0.000                            +Z              0.030      Y        84   0.002                    
                                              +X              0.054      Z             0.030                    
 
                    Static Seismic 1{1}       up              0.012      X             0.060                    
                                              +Z              0.124      Y             0.012                    
                                              +X              0.060      Z             0.124                    
 
                    Static Seismic 2{1}       down      114   0.002      X             0.059                    
                                              -Z              0.083      Y      -114  -0.002                    
                                              +X              0.059      Z            -0.083                    
 
                    Static Seismic 3{1}       up              0.016      X            -0.049                    
                                              +Z              0.111      Y             0.016                    
                                              -X              0.049      Z             0.111                    
 
                    Static Seismic 4{1}       down       55   0.002      X            -0.050                    
                                              -Z              0.103      Y       -55  -0.002                    
                                              -X              0.050      Z            -0.103                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 5{1}       up              0.010      X             0.060                    
                                              +Z              0.119      Y             0.010                    
                                              +X              0.060      Z             0.119                    
 
                    Static Seismic 6{1}       down      168   0.002      X             0.055                    
                                              -Z              0.078      Y      -168  -0.002                    
                                              +X              0.055      Z            -0.078                    
 
                    Static Seismic 7{1}       up              0.014      X            -0.049                    
                                              +Z              0.106      Y             0.014                    
                                              -X              0.049      Z             0.106                    
 
                    Static Seismic 8{1}       down      116   0.002      X            -0.050                    
                                              -Z              0.098      Y      -116  -0.002                    
                                              -X              0.050      Z            -0.098                    
 
                    Pressure 1{1}             down            0.000      X            -0.001                    
                                              -Z              0.000      Y            -0.000                    
                                              -X              0.001      Z            -0.000                    
 
                    GT1{1}                    up              0.002      X             0.036                    
                                              +Z              0.024      Y             0.002                    
                                              +X              0.036      Z             0.024                    
 
                    GT1P1{1}                  up              0.002      X             0.035                    
                                              +Z              0.024      Y             0.002                    
                                              +X              0.035      Z             0.024                    
 
                    GT1P1E1{1}                up              0.015      X             0.095                    
                                              +Z              0.147      Y             0.015                    
                                              +X              0.095      Z             0.147                    
 
                    GT1P1E2{1}                down      114   0.000      X             0.094                    
                                              -Z              0.060      Y      -114  -0.000                    
                                              +X              0.094      Z            -0.060                    
 
                    GT1P1E3{1}                up              0.018      X            -0.014                    
                                              +Z              0.135      Y             0.018                    
                                              -X              0.014      Z             0.135                    
 
                    GT1P1E4{1}                down       55   0.000      X            -0.015                    
                                              -Z              0.079      Y       -55  -0.000                    
                                              -X              0.015      Z            -0.079                    
 
                    GT1P1E5{1}                up              0.013      X             0.095                    
                                              +Z              0.142      Y             0.013                    
                                              +X              0.095      Z             0.142                    
 
                    GT1P1E6{1}                down      168   0.000      X             0.090                    
                                              -Z              0.055      Y      -168  -0.000                    
                                              +X              0.090      Z            -0.055                    
 

Page 626

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 629 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
07:49 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  30
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E7{1}                up              0.017      X            -0.014                    
                                              +Z              0.130      Y             0.017                    
                                              -X              0.014      Z             0.130                    
 
                    GT1P1E8{1}                down      116   0.000      X            -0.015                    
                                              -Z              0.074      Y      -116  -0.000                    
                                              -X              0.015      Z            -0.074                    
 
 Tag No.: TYPE 4                                                                
 J16                Gravity{1}                down       49   0.000      X            -0.003                    
 J16  1   Guide                               left            0.003      Y       -49  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z            -0.000                    
 
                    Thermal 1{1}              up         39   0.000      X        -3  -0.026                    
 Comp.Wt :   0.000                            left        3   0.026      Y        39   0.000                    
                                              forw        7   0.069      Z        -7  -0.069                    
 
                    Static Seismic 1{1}       up         39   0.000      X         5   0.060                    
                                              rght        5   0.060      Y        39   0.000                    
                                              back        8  -0.003      Z         8  -0.003                    
 
                    Static Seismic 2{1}       up         31   0.000      X         3   0.054                    
                                              rght        3   0.054      Y        31   0.000                    
                                              back        8  -0.015      Z         8  -0.015                    
 
                    Static Seismic 3{1}       up         11   0.000      X       -37  -0.003                    
                                              left       37   0.003      Y        11   0.000                    
                                              back        8   0.000      Z         8   0.000                    
 
                    Static Seismic 4{1}       up          8   0.000      X       -49  -0.003                    
                                              left       49   0.003      Y         8   0.000                    
                                              back        8  -0.011      Z         8  -0.011                    
 
                    Static Seismic 5{1}       up         28   0.000      X         5   0.060                    
                                              rght        5   0.060      Y        28   0.000                    
                                              back        8  -0.003      Z         8  -0.003                    
 
                    Static Seismic 6{1}       up         20   0.000      X         3   0.054                    
                                              rght        3   0.054      Y        20   0.000                    
                                              back        8  -0.015      Z         8  -0.015                    
 
                    Static Seismic 7{1}       up          0   0.000      X       -37  -0.003                    
                                              left       37   0.003      Y         0   0.000                    
                                              back        8   0.000      Z         8   0.000                    
 
                    Static Seismic 8{1}       down        3   0.000      X       -49  -0.003                    
                                              left       49   0.003      Y        -3  -0.000                    
                                              back        8  -0.011      Z         8  -0.011                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.001                    
                                              left        0  -0.001      Y         0  -0.000                    
                                              forw        0  -0.001      Z         0   0.001                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1{1}                    down       10   0.000      X        -3  -0.029                    
                                              left        3   0.029      Y       -10  -0.000                    
                                              forw        7   0.070      Z        -7  -0.070                    
 
                    GT1P1{1}                  down       10   0.000      X        -3  -0.028                    
                                              left        3   0.028      Y       -10  -0.000                    
                                              forw        8   0.068      Z        -8  -0.068                    
 
                    GT1P1E1{1}                up         28   0.000      X         3   0.031                    
                                              rght        3   0.031      Y        28   0.000                    
                                              forw           -0.071      Z            -0.071                    
 
                    GT1P1E2{1}                up         21   0.000      X             0.026                    
                                              rght            0.026      Y        21   0.000                    
                                              forw           -0.083      Z            -0.083                    
 
                    GT1P1E3{1}                up          1   0.000      X       -40  -0.031                    
                                              left       40   0.031      Y         1   0.000                    
                                              forw           -0.068      Z            -0.068                    
 
                    GT1P1E4{1}                down        2   0.000      X       -52  -0.031                    
                                              left       52   0.031      Y        -2  -0.000                    
                                              forw           -0.079      Z            -0.079                    
 
                    GT1P1E5{1}                up         17   0.000      X         2   0.031                    
                                              rght        2   0.031      Y        17   0.000                    
                                              forw           -0.071      Z            -0.071                    
 
                    GT1P1E6{1}                up          9   0.000      X             0.025                    
                                              rght            0.025      Y         9   0.000                    
                                              forw           -0.083      Z            -0.083                    
 
                    GT1P1E7{1}                down       10   0.000      X       -40  -0.031                    
                                              left       40   0.031      Y       -10  -0.000                    
                                              forw           -0.068      Z            -0.068                    
 
                    GT1P1E8{1}                down       13   0.000      X       -52  -0.031                    
                                              left       52   0.031      Y       -13  -0.000                    
                                              forw           -0.080      Z            -0.080                    
 
 Tag No.: TYPE 4                                                                
 J15                Gravity{1}                down      162   0.000      X            -0.003                    
 J15  1   Guide                               left            0.003      Y      -162  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z            -0.000                    
 
                    Thermal 1{1}              up          1   0.000      X       -25  -0.007                    
 Comp.Wt :   0.000                            left       25   0.007      Y         1   0.000                    
                                              forw      123   0.036      Z      -123  -0.036                    
 
                    Static Seismic 1{1}       up         13   0.000      X        24   0.033                    
                                              rght       24   0.033      Y        13   0.000                    
                                              back      123  -0.003      Z       123  -0.003                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 2{1}       up         19   0.000      X        35   0.041                    
                                              rght       35   0.041      Y        19   0.000                    
                                              back      123  -0.015      Z       123  -0.015                    
 
                    Static Seismic 3{1}       up         17   0.000      X       -14  -0.022                    
                                              left       14   0.022      Y        17   0.000                    
                                              back      123   0.000      Z       123   0.000                    
 
                    Static Seismic 4{1}       up         22   0.000      X         7  -0.022                    
                                              rght        7  -0.022      Y        22   0.000                    
                                              back      123  -0.011      Z       123  -0.011                    
 
                    Static Seismic 5{1}       down       26   0.000      X        24   0.033                    
                                              rght       24   0.033      Y       -26  -0.000                    
                                              back      123  -0.003      Z       123  -0.003                    
 
                    Static Seismic 6{1}       down       20   0.000      X        35   0.041                    
                                              rght       35   0.041      Y       -20  -0.000                    
                                              back      123  -0.015      Z       123  -0.015                    
 
                    Static Seismic 7{1}       down       22   0.000      X       -14  -0.022                    
                                              left       14   0.022      Y       -22  -0.000                    
                                              back      123   0.000      Z       123   0.000                    
 
                    Static Seismic 8{1}       down       16   0.000      X         7  -0.022                    
                                              rght        7  -0.022      Y       -16  -0.000                    
                                              back      123  -0.011      Z       123  -0.011                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              forw        0  -0.001      Z         0   0.001                    
 
                    GT1{1}                    down      161   0.000      X       -25  -0.010                    
                                              left       25   0.010      Y      -161  -0.000                    
                                              forw      123   0.036      Z      -123  -0.036                    
 
                    GT1P1{1}                  down      161   0.000      X       -24  -0.010                    
                                              left       24   0.010      Y      -161  -0.000                    
                                              forw      123   0.036      Z      -123  -0.036                    
 
                    GT1P1E1{1}                down      149   0.000      X         0   0.024                    
                                              rght        0   0.024      Y      -149  -0.000                    
                                              forw            0.038      Z            -0.038                    
 
                    GT1P1E2{1}                down      142   0.000      X        11   0.031                    
                                              rght       11   0.031      Y      -142  -0.000                    
                                              forw            0.050      Z            -0.050                    
 
                    GT1P1E3{1}                down      144   0.000      X       -38  -0.031                    
                                              left       38   0.031      Y      -144  -0.000                    
                                              forw            0.035      Z            -0.035                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E4{1}                down      139   0.000      X       -18  -0.031                    
                                              left       18   0.031      Y      -139  -0.000                    
                                              forw            0.047      Z            -0.047                    
 
                    GT1P1E5{1}                down      187   0.000      X         0   0.023                    
                                              rght        0   0.023      Y      -187  -0.000                    
                                              forw            0.038      Z            -0.038                    
 
                    GT1P1E6{1}                down      181   0.000      X        10   0.031                    
                                              rght       10   0.031      Y      -181  -0.000                    
                                              forw            0.050      Z            -0.050                    
 
                    GT1P1E7{1}                down      183   0.000      X       -38  -0.031                    
                                              left       38   0.031      Y      -183  -0.000                    
                                              forw            0.035      Z            -0.035                    
 
                    GT1P1E8{1}                down      178   0.000      X       -18  -0.031                    
                                              left       18   0.031      Y      -178  -0.000                    
                                              forw            0.047      Z            -0.047                    
 
 Tag No.: TYPE 3                                                                
 J17                Gravity{1}                down      251   0.000      X             0.000                    
 J17  1   Guide                               rght            0.000      Y      -251  -0.000                    
 Stiff   :RIGID                               back            0.000      Z            -0.000                    
 
                    Thermal 1{1}              down        1   0.000      X      -190  -0.020                    
 Comp.Wt :   0.000                            left       48   0.005      Y        -1  -0.000                    
                                              forw      190   0.020      Z        48   0.005                    
 
                    Static Seismic 1{1}       up         29   0.000      X       190  -0.000                    
                                              rght       49   0.001      Y        29   0.000                    
                                              back      190  -0.000      Z       -49  -0.001                    
 
                    Static Seismic 2{1}       up         28   0.000      X       190  -0.000                    
                                              rght       49   0.008      Y        28   0.000                    
                                              back      190  -0.000      Z       -49  -0.008                    
 
                    Static Seismic 3{1}       up         33   0.000      X       190  -0.000                    
                                              rght       49  -0.000      Y        33   0.000                    
                                              back      190  -0.000      Z       -49   0.000                    
 
                    Static Seismic 4{1}       up         32   0.000      X       190  -0.000                    
                                              rght       49   0.007      Y        32   0.000                    
                                              back      190  -0.000      Z       -49  -0.007                    
 
                    Static Seismic 5{1}       down       31   0.000      X       190  -0.000                    
                                              rght       49   0.001      Y       -31  -0.000                    
                                              back      190  -0.000      Z       -49  -0.001                    
 
                    Static Seismic 6{1}       down       31   0.000      X       190  -0.000                    
                                              rght       49   0.009      Y       -31  -0.000                    
                                              back      190  -0.000      Z       -49  -0.009                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 7{1}       down       27   0.000      X       190  -0.000                    
                                              rght       49  -0.000      Y       -27  -0.000                    
                                              back      190  -0.000      Z       -49   0.000                    
 
                    Static Seismic 8{1}       down       27   0.000      X       190  -0.000                    
                                              rght       49   0.007      Y       -27  -0.000                    
                                              back      190  -0.000      Z       -49  -0.007                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.000                    
                                              left        0  -0.000      Y         0  -0.000                    
                                              forw        0  -0.000      Z         0  -0.000                    
 
                    GT1{1}                    down      251   0.000      X      -190  -0.020                    
                                              left       48   0.005      Y      -251  -0.000                    
                                              forw      190   0.020      Z        48   0.005                    
 
                    GT1P1{1}                  down      251   0.000      X      -190  -0.020                    
                                              left       49   0.005      Y      -251  -0.000                    
                                              forw      190   0.020      Z        49   0.005                    
 
                    GT1P1E1{1}                down      223   0.000      X            -0.020                    
                                              left            0.004      Y      -223  -0.000                    
                                              forw            0.020      Z             0.004                    
 
                    GT1P1E2{1}                down      223   0.000      X            -0.020                    
                                              rght            0.004      Y      -223  -0.000                    
                                              forw            0.020      Z            -0.004                    
 
                    GT1P1E3{1}                down      219   0.000      X            -0.020                    
                                              left            0.005      Y      -219  -0.000                    
                                              forw            0.020      Z             0.005                    
 
                    GT1P1E4{1}                down      219   0.000      X            -0.020                    
                                              rght            0.002      Y      -219  -0.000                    
                                              forw            0.020      Z            -0.002                    
 
                    GT1P1E5{1}                down      282   0.000      X            -0.020                    
                                              left            0.004      Y      -282  -0.000                    
                                              forw            0.020      Z             0.004                    
 
                    GT1P1E6{1}                down      283   0.000      X            -0.020                    
                                              rght            0.004      Y      -283  -0.000                    
                                              forw            0.020      Z            -0.004                    
 
                    GT1P1E7{1}                down      278   0.000      X            -0.020                    
                                              left            0.005      Y      -278  -0.000                    
                                              forw            0.020      Z             0.005                    
 
                    GT1P1E8{1}                down      279   0.000      X            -0.020                    
                                              rght            0.002      Y      -279  -0.000                    
                                              forw            0.020      Z            -0.002                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 Tag No.: TYPE 6                                                                
 K11                Gravity{1}                down       31   0.000      X            -0.000                    
 K11  1   Guide                               rght            0.006      Y       -31  -0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.006                    
 
                    Thermal 1{1}              down       27   0.000      X       -44  -0.010                    
 Comp.Wt :   0.000                            left       12   0.003      Y       -27  -0.000                    
                                              back       44   0.010      Z       -12  -0.003                    
 
                    Static Seismic 1{1}       up         10   0.000      X        43  -0.001                    
                                              rght       12  -0.001      Y        10   0.000                    
                                              forw       43  -0.001      Z        12  -0.001                    
 
                    Static Seismic 2{1}       up         14   0.000      X        43  -0.001                    
                                              rght       12  -0.011      Y        14   0.000                    
                                              forw       43  -0.001      Z        12  -0.011                    
 
                    Static Seismic 3{1}       up         11   0.000      X        43  -0.002                    
                                              rght       12  -0.003      Y        11   0.000                    
                                              forw       43  -0.002      Z        12  -0.003                    
 
                    Static Seismic 4{1}       up         15   0.000      X        43  -0.001                    
                                              rght       12  -0.014      Y        15   0.000                    
                                              forw       43  -0.001      Z        12  -0.014                    
 
                    Static Seismic 5{1}       up          2   0.000      X        43  -0.001                    
                                              rght       12   0.001      Y         2   0.000                    
                                              forw       43  -0.001      Z        12   0.001                    
 
                    Static Seismic 6{1}       up          7   0.000      X        43  -0.001                    
                                              rght       12  -0.010      Y         7   0.000                    
                                              forw       43  -0.001      Z        12  -0.010                    
 
                    Static Seismic 7{1}       up          4   0.000      X        43  -0.002                    
                                              rght       12  -0.002      Y         4   0.000                    
                                              forw       43  -0.002      Z        12  -0.002                    
 
                    Static Seismic 8{1}       up          8   0.000      X        43  -0.001                    
                                              rght       12  -0.013      Y         8   0.000                    
                                              forw       43  -0.001      Z        12  -0.013                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              forw        0   0.000      Z         0   0.000                    
 
                    GT1{1}                    down       58   0.000      X       -44  -0.010                    
                                              left       12  -0.003      Y       -58  -0.000                    
                                              back       44   0.010      Z       -12   0.003                    
 
                    GT1P1{1}                  down       58   0.000      X       -43  -0.010                    
                                              left       12  -0.004      Y       -58  -0.000                    
                                              back       43   0.010      Z       -12   0.004                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E1{1}                down       48   0.000      X            -0.011                    
                                              rght            0.003      Y       -48  -0.000                    
                                              back            0.011      Z             0.003                    
 
                    GT1P1E2{1}                down       44   0.000      X            -0.011                    
                                              left            0.008      Y       -44  -0.000                    
                                              back            0.011      Z            -0.008                    
 
                    GT1P1E3{1}                down       47   0.000      X            -0.011                    
                                              rght            0.000      Y       -47  -0.000                    
                                              back            0.011      Z             0.000                    
 
                    GT1P1E4{1}                down       43   0.000      X            -0.011                    
                                              left            0.011      Y       -43  -0.000                    
                                              back            0.011      Z            -0.011                    
 
                    GT1P1E5{1}                down       55   0.000      X            -0.011                    
                                              rght            0.004      Y       -55  -0.000                    
                                              back            0.011      Z             0.004                    
 
                    GT1P1E6{1}                down       51   0.000      X            -0.011                    
                                              left            0.006      Y       -51  -0.000                    
                                              back            0.011      Z            -0.006                    
 
                    GT1P1E7{1}                down       54   0.000      X            -0.011                    
                                              rght            0.002      Y       -54  -0.000                    
                                              back            0.011      Z             0.002                    
 
                    GT1P1E8{1}                down       50   0.000      X            -0.011                    
                                              left            0.009      Y       -50  -0.000                    
                                              back            0.011      Z            -0.009                    
 
 Tag No.: TYPE 3                                                                
 M03                Gravity{1}                down       75   0.000      X             0.000                    
 M03  1   Guide                               left            0.000      Y       -75  -0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.000                    
 
                    Thermal 1{1}              down            0.000      X       -58  -0.007                    
 Comp.Wt :   0.000                            rght        6   0.001      Y             0.000                    
                                              back       58   0.007      Z         6   0.001                    
 
                    Static Seismic 1{1}       up          9   0.000      X        58   0.000                    
                                              left        6  -0.000      Y         9   0.000                    
                                              forw       58   0.000      Z        -6   0.000                    
 
                    Static Seismic 2{1}       up          9   0.000      X        58  -0.000                    
                                              left        6  -0.000      Y         9   0.000                    
                                              forw       58  -0.000      Z        -6   0.000                    
 
                    Static Seismic 3{1}       up          9   0.000      X        58   0.000                    
                                              left        6  -0.001      Y         9   0.000                    
                                              forw       58   0.000      Z        -6   0.001                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 4{1}       up          9   0.000      X        58  -0.000                    
                                              left        6  -0.000      Y         9   0.000                    
                                              forw       58  -0.000      Z        -6   0.000                    
 
                    Static Seismic 5{1}       down        9   0.000      X        58   0.000                    
                                              left        6  -0.000      Y        -9  -0.000                    
                                              forw       58   0.000      Z        -6   0.000                    
 
                    Static Seismic 6{1}       down        9   0.000      X        58  -0.000                    
                                              left        6  -0.000      Y        -9  -0.000                    
                                              forw       58  -0.000      Z        -6   0.000                    
 
                    Static Seismic 7{1}       down        9   0.000      X        58   0.000                    
                                              left        6  -0.001      Y        -9  -0.000                    
                                              forw       58   0.000      Z        -6   0.001                    
 
                    Static Seismic 8{1}       down        9   0.000      X        58  -0.000                    
                                              left        6  -0.000      Y        -9  -0.000                    
                                              forw       58  -0.000      Z        -6   0.000                    
 
                    Pressure 1{1}             down            0.000      X         0  -0.000                    
                                              left        0   0.000      Y             0.000                    
                                              back        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down       75   0.000      X       -58  -0.007                    
                                              rght        6   0.001      Y       -75  -0.000                    
                                              back       58   0.007      Z         6   0.001                    
 
                    GT1P1{1}                  down       75   0.000      X       -58  -0.007                    
                                              rght        6   0.001      Y       -75  -0.000                    
                                              back       58   0.007      Z         6   0.001                    
 
                    GT1P1E1{1}                down       66   0.000      X            -0.007                    
                                              rght            0.001      Y       -66  -0.000                    
                                              back            0.007      Z             0.001                    
 
                    GT1P1E2{1}                down       66   0.000      X            -0.007                    
                                              rght            0.001      Y       -66  -0.000                    
                                              back            0.007      Z             0.001                    
 
                    GT1P1E3{1}                down       66   0.000      X            -0.007                    
                                              rght            0.001      Y       -66  -0.000                    
                                              back            0.007      Z             0.001                    
 
                    GT1P1E4{1}                down       66   0.000      X            -0.007                    
                                              rght            0.001      Y       -66  -0.000                    
                                              back            0.007      Z             0.001                    
 
                    GT1P1E5{1}                down       84   0.000      X            -0.007                    
                                              rght            0.001      Y       -84  -0.000                    
                                              back            0.007      Z             0.001                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E6{1}                down       84   0.000      X            -0.007                    
                                              rght            0.001      Y       -84  -0.000                    
                                              back            0.007      Z             0.001                    
 
                    GT1P1E7{1}                down       84   0.000      X            -0.007                    
                                              rght            0.001      Y       -84  -0.000                    
                                              back            0.007      Z             0.001                    
 
                    GT1P1E8{1}                down       84   0.000      X            -0.007                    
                                              rght            0.001      Y       -84  -0.000                    
                                              back            0.007      Z             0.001                    
 
 Tag No.: TYPE 3                                                                
 N01                Gravity{1}                down       87   0.000      X             0.000                    
 N01  1   Guide                               left            0.000      Y       -87  -0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.000                    
 
                    Thermal 1{1}              down            0.000      X       -66  -0.019                    
 Comp.Wt :   0.000                            rght       66   0.019      Y             0.000                    
                                              forw       15   0.004      Z        15   0.004                    
 
                    Static Seismic 1{1}       up         10   0.000      X        67   0.001                    
                                              left       67   0.001      Y        10   0.000                    
                                              back       15  -0.003      Z       -15   0.003                    
 
                    Static Seismic 2{1}       up         10   0.000      X        67   0.000                    
                                              left       67   0.000      Y        10   0.000                    
                                              back       15  -0.002      Z       -15   0.002                    
 
                    Static Seismic 3{1}       up         10   0.000      X        67   0.001                    
                                              left       67   0.001      Y        10   0.000                    
                                              back       15  -0.003      Z       -15   0.003                    
 
                    Static Seismic 4{1}       up         10   0.000      X        67   0.001                    
                                              left       67   0.001      Y        10   0.000                    
                                              back       15  -0.002      Z       -15   0.002                    
 
                    Static Seismic 5{1}       down       10   0.000      X        67   0.001                    
                                              left       67   0.001      Y       -10  -0.000                    
                                              back       15  -0.003      Z       -15   0.003                    
 
                    Static Seismic 6{1}       down       10   0.000      X        67   0.000                    
                                              left       67   0.000      Y       -10  -0.000                    
                                              back       15  -0.002      Z       -15   0.002                    
 
                    Static Seismic 7{1}       down       10   0.000      X        67   0.001                    
                                              left       67   0.001      Y       -10  -0.000                    
                                              back       15  -0.003      Z       -15   0.003                    
 
                    Static Seismic 8{1}       down       10   0.000      X        67   0.001                    
                                              left       67   0.001      Y       -10  -0.000                    
                                              back       15  -0.002      Z       -15   0.002                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Pressure 1{1}             down            0.000      X         0  -0.000                    
                                              rght        0   0.000      Y             0.000                    
                                              back        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down       87   0.000      X       -66  -0.019                    
                                              rght       66   0.019      Y       -87  -0.000                    
                                              forw       15   0.004      Z        15   0.004                    
 
                    GT1P1{1}                  down       87   0.000      X       -67  -0.019                    
                                              rght       67   0.019      Y       -87  -0.000                    
                                              forw       15   0.004      Z        15   0.004                    
 
                    GT1P1E1{1}                down       77   0.000      X            -0.018                    
                                              rght            0.018      Y       -77  -0.000                    
                                              forw            0.007      Z             0.007                    
 
                    GT1P1E2{1}                down       77   0.000      X            -0.018                    
                                              rght            0.018      Y       -77  -0.000                    
                                              forw            0.006      Z             0.006                    
 
                    GT1P1E3{1}                down       77   0.000      X            -0.018                    
                                              rght            0.018      Y       -77  -0.000                    
                                              forw            0.007      Z             0.007                    
 
                    GT1P1E4{1}                down       77   0.000      X            -0.018                    
                                              rght            0.018      Y       -77  -0.000                    
                                              forw            0.006      Z             0.006                    
 
                    GT1P1E5{1}                down       98   0.000      X            -0.018                    
                                              rght            0.018      Y       -98  -0.000                    
                                              forw            0.007      Z             0.007                    
 
                    GT1P1E6{1}                down       98   0.000      X            -0.018                    
                                              rght            0.018      Y       -98  -0.000                    
                                              forw            0.006      Z             0.006                    
 
                    GT1P1E7{1}                down       98   0.000      X            -0.018                    
                                              rght            0.018      Y       -98  -0.000                    
                                              forw            0.007      Z             0.007                    
 
                    GT1P1E8{1}                down       98   0.000      X            -0.018                    
                                              rght            0.018      Y       -98  -0.000                    
                                              forw            0.006      Z             0.006                    
 
 Tag No.: TYPE 3                                                                
 O04                Gravity{1}                down      317   0.000      X             0.000                    
 O04  1   Guide                               left            0.000      Y      -317  -0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.000                    
 
                    Thermal 1{1}              down            0.000      X      -113  -0.015                    
 Comp.Wt :   0.000                            left      113   0.015      Y             0.000                    
                                              back      220   0.029      Z       220   0.029                    
 

Page 636

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 639 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
07:49 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  40
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 1{1}       up         38   0.000      X       113   0.022                    
                                              rght      113   0.022      Y        38   0.000                    
                                              forw      220  -0.003      Z      -220   0.003                    
 
                    Static Seismic 2{1}       up         38   0.000      X       113   0.003                    
                                              rght      113   0.003      Y        38   0.000                    
                                              forw      220  -0.002      Z      -220   0.002                    
 
                    Static Seismic 3{1}       up         38   0.000      X       113  -0.002                    
                                              rght      113  -0.002      Y        38   0.000                    
                                              forw      220  -0.003      Z      -220   0.003                    
 
                    Static Seismic 4{1}       up         38   0.000      X       113  -0.011                    
                                              rght      113  -0.011      Y        38   0.000                    
                                              forw      220  -0.002      Z      -220   0.002                    
 
                    Static Seismic 5{1}       down       38   0.000      X       113   0.022                    
                                              rght      113   0.022      Y       -38  -0.000                    
                                              forw      220  -0.003      Z      -220   0.003                    
 
                    Static Seismic 6{1}       down       38   0.000      X       113   0.003                    
                                              rght      113   0.003      Y       -38  -0.000                    
                                              forw      220  -0.002      Z      -220   0.002                    
 
                    Static Seismic 7{1}       down       38   0.000      X       113  -0.002                    
                                              rght      113  -0.002      Y       -38  -0.000                    
                                              forw      220  -0.003      Z      -220   0.003                    
 
                    Static Seismic 8{1}       down       38   0.000      X       113  -0.011                    
                                              rght      113  -0.011      Y       -38  -0.000                    
                                              forw      220  -0.002      Z      -220   0.002                    
 
                    Pressure 1{1}             down            0.000      X         0  -0.000                    
                                              left        0   0.000      Y             0.000                    
                                              forw        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down      317   0.000      X      -113  -0.015                    
                                              left      113   0.015      Y      -317  -0.000                    
                                              back      220   0.029      Z       220   0.029                    
 
                    GT1P1{1}                  down      317   0.000      X      -113  -0.015                    
                                              left      113   0.015      Y      -317  -0.000                    
                                              back      220   0.029      Z       220   0.029                    
 
                    GT1P1E1{1}                down      279   0.000      X         0   0.007                    
                                              left        0  -0.007      Y      -279  -0.000                    
                                              back            0.032      Z             0.032                    
 
                    GT1P1E2{1}                down      279   0.000      X         0  -0.012                    
                                              left        0   0.012      Y      -279  -0.000                    
                                              back            0.031      Z             0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E3{1}                down      279   0.000      X         0  -0.017                    
                                              left        0   0.017      Y      -279  -0.000                    
                                              back            0.032      Z             0.032                    
 
                    GT1P1E4{1}                down      279   0.000      X         0  -0.026                    
                                              left        0   0.026      Y      -279  -0.000                    
                                              back            0.031      Z             0.031                    
 
                    GT1P1E5{1}                down      354   0.000      X         0   0.007                    
                                              left        0  -0.007      Y      -354  -0.000                    
                                              back            0.032      Z             0.032                    
 
                    GT1P1E6{1}                down      354   0.000      X         0  -0.012                    
                                              left        0   0.012      Y      -354  -0.000                    
                                              back            0.031      Z             0.031                    
 
                    GT1P1E7{1}                down      354   0.000      X         0  -0.017                    
                                              left        0   0.017      Y      -354  -0.000                    
                                              back            0.032      Z             0.032                    
 
                    GT1P1E8{1}                down      354   0.000      X         0  -0.026                    
                                              left        0   0.026      Y      -354  -0.000                    
                                              back            0.031      Z             0.031                    
 
 Tag No.: TYPE 3                                                                
 O05                Gravity{1}                up         17   0.000      X             0.000                    
 O05  1   Guide                               left            0.000      Y        17   0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.000                    
 
                    Thermal 1{1}              down            0.000      X        -7  -0.024                    
 Comp.Wt :   0.000                            left        7   0.024      Y             0.000                    
                                              back       12   0.040      Z        12   0.040                    
 
                    Static Seismic 1{1}       down        2   0.000      X         7   0.018                    
                                              rght        7   0.018      Y        -2  -0.000                    
                                              forw       12   0.004      Z       -12  -0.004                    
 
                    Static Seismic 2{1}       down        2   0.000      X         7   0.013                    
                                              rght        7   0.013      Y        -2  -0.000                    
                                              forw       12  -0.012      Z       -12   0.012                    
 
                    Static Seismic 3{1}       down        2   0.000      X      -101  -0.007                    
                                              left      101   0.007      Y        -2  -0.000                    
                                              forw       12   0.007      Z       -12  -0.007                    
 
                    Static Seismic 4{1}       down        2   0.000      X         7  -0.004                    
                                              rght        7  -0.004      Y        -2  -0.000                    
                                              forw       12  -0.011      Z       -12   0.011                    
 
                    Static Seismic 5{1}       up          2   0.000      X         7   0.018                    
                                              rght        7   0.018      Y         2   0.000                    
                                              forw       12   0.004      Z       -12  -0.004                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 6{1}       up          2   0.000      X         7   0.013                    
                                              rght        7   0.013      Y         2   0.000                    
                                              forw       12  -0.012      Z       -12   0.012                    
 
                    Static Seismic 7{1}       up          2   0.000      X      -101  -0.007                    
                                              left      101   0.007      Y         2   0.000                    
                                              forw       12   0.007      Z       -12  -0.007                    
 
                    Static Seismic 8{1}       up          2   0.000      X         7  -0.004                    
                                              rght        7  -0.004      Y         2   0.000                    
                                              forw       12  -0.011      Z       -12   0.011                    
 
                    Pressure 1{1}             down            0.000      X         0  -0.000                    
                                              left        0   0.000      Y             0.000                    
                                              back        0   0.000      Z         0   0.000                    
 
                    GT1{1}                    up         17   0.000      X        -7  -0.024                    
                                              left        7   0.024      Y        17   0.000                    
                                              back       12   0.040      Z        12   0.040                    
 
                    GT1P1{1}                  up         17   0.000      X        -7  -0.024                    
                                              left        7   0.024      Y        17   0.000                    
                                              back       12   0.040      Z        12   0.040                    
 
                    GT1P1E1{1}                up         15   0.000      X            -0.006                    
                                              left           -0.006      Y        15   0.000                    
                                              back            0.036      Z             0.036                    
 
                    GT1P1E2{1}                up         15   0.000      X            -0.011                    
                                              left           -0.011      Y        15   0.000                    
                                              back            0.052      Z             0.052                    
 
                    GT1P1E3{1}                up         15   0.000      X      -107  -0.031                    
                                              left      107   0.031      Y        15   0.000                    
                                              back            0.033      Z             0.033                    
 
                    GT1P1E4{1}                up         15   0.000      X            -0.027                    
                                              left           -0.027      Y        15   0.000                    
                                              back            0.051      Z             0.051                    
 
                    GT1P1E5{1}                up         19   0.000      X            -0.006                    
                                              left           -0.006      Y        19   0.000                    
                                              back            0.036      Z             0.036                    
 
                    GT1P1E6{1}                up         19   0.000      X            -0.011                    
                                              left           -0.011      Y        19   0.000                    
                                              back            0.052      Z             0.052                    
 
                    GT1P1E7{1}                up         19   0.000      X      -107  -0.031                    
                                              left      107   0.031      Y        19   0.000                    
                                              back            0.033      Z             0.033                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E8{1}                up         19   0.000      X            -0.027                    
                                              left           -0.027      Y        19   0.000                    
                                              back            0.051      Z             0.051                    
 
 Tag No.: TYPE 3                                                                
 P10                Gravity{1}                down      177   0.000      X             0.000                    
 P10  1   Guide                               left            0.000      Y      -177  -0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.000                    
 
                    Thermal 1{1}              down            0.000      X       133   0.020                    
 Comp.Wt :   0.000                            rght      133   0.020      Y             0.000                    
                                              back       35   0.005      Z        35   0.005                    
 
                    Static Seismic 1{1}       up         21   0.000      X      -129   0.011                    
                                              left      129  -0.011      Y        21   0.000                    
                                              forw       35  -0.128      Z       -35   0.128                    
 
                    Static Seismic 2{1}       up         21   0.000      X       -14   0.011                    
                                              left       14  -0.011      Y        21   0.000                    
                                              forw       35   0.032      Z       -35  -0.032                    
 
                    Static Seismic 3{1}       up         21   0.000      X      -133  -0.023                    
                                              left      133   0.023      Y        21   0.000                    
                                              forw       35  -0.162      Z       -35   0.162                    
 
                    Static Seismic 4{1}       up         21   0.000      X      -133   0.011                    
                                              left      133  -0.011      Y        21   0.000                    
                                              forw       35   0.075      Z       -35  -0.075                    
 
                    Static Seismic 5{1}       down       21   0.000      X      -129   0.011                    
                                              left      129  -0.011      Y       -21  -0.000                    
                                              forw       35  -0.128      Z       -35   0.128                    
 
                    Static Seismic 6{1}       down       21   0.000      X       -14   0.011                    
                                              left       14  -0.011      Y       -21  -0.000                    
                                              forw       35   0.032      Z       -35  -0.032                    
 
                    Static Seismic 7{1}       down       21   0.000      X      -133  -0.023                    
                                              left      133   0.023      Y       -21  -0.000                    
                                              forw       35  -0.162      Z       -35   0.162                    
 
                    Static Seismic 8{1}       down       21   0.000      X      -133   0.011                    
                                              left      133  -0.011      Y       -21  -0.000                    
                                              forw       35   0.075      Z       -35  -0.075                    
 
                    Pressure 1{1}             down            0.000      X         0   0.000                    
                                              left        0  -0.000      Y             0.000                    
                                              forw        0  -0.000      Z         0   0.000                    
 
                    GT1{1}                    down      177   0.000      X       133   0.020                    
                                              rght      133   0.020      Y      -177  -0.000                    
                                              back       35   0.005      Z        35   0.005                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1{1}                  down      177   0.000      X       133   0.020                    
                                              rght      133   0.020      Y      -177  -0.000                    
                                              back       35   0.005      Z        35   0.005                    
 
                    GT1P1E1{1}                down      156   0.000      X         4   0.031                    
                                              rght        4   0.031      Y      -156  -0.000                    
                                              back            0.133      Z             0.133                    
 
                    GT1P1E2{1}                down      156   0.000      X       119   0.031                    
                                              rght      119   0.031      Y      -156  -0.000                    
                                              forw            0.026      Z            -0.026                    
 
                    GT1P1E3{1}                down      156   0.000      X            -0.003                    
                                              left            0.003      Y      -156  -0.000                    
                                              back            0.167      Z             0.167                    
 
                    GT1P1E4{1}                down      156   0.000      X             0.031                    
                                              rght            0.031      Y      -156  -0.000                    
                                              forw            0.070      Z            -0.070                    
 
                    GT1P1E5{1}                down      198   0.000      X         4   0.031                    
                                              rght        4   0.031      Y      -198  -0.000                    
                                              back            0.133      Z             0.133                    
 
                    GT1P1E6{1}                down      198   0.000      X       119   0.031                    
                                              rght      119   0.031      Y      -198  -0.000                    
                                              forw            0.026      Z            -0.026                    
 
                    GT1P1E7{1}                down      198   0.000      X            -0.003                    
                                              left            0.003      Y      -198  -0.000                    
                                              back            0.167      Z             0.167                    
 
                    GT1P1E8{1}                down      198   0.000      X             0.031                    
                                              rght            0.031      Y      -198  -0.000                    
                                              forw            0.070      Z            -0.070                    
 
 Tag No.: TYPE 4                                                                
 Q07                Gravity{1}                down      319   0.000      X            -0.023                    
 Q07  1   Guide                               left            0.023      Y      -319  -0.000                    
 Stiff   :RIGID                               forw            0.005      Z            -0.005                    
 
                    Thermal 1{1}              up         86   0.000      X       -54  -0.008                    
 Comp.Wt :   0.000                            left       54   0.008      Y        86   0.000                    
                                              forw      205   0.069      Z      -205  -0.069                    
 
                    Static Seismic 1{1}       up         39   0.000      X        52   0.000                    
                                              rght       52   0.000      Y        39   0.000                    
                                              back      204   0.145      Z       204   0.145                    
 
                    Static Seismic 2{1}       up         48   0.000      X        52   0.021                    
                                              rght       52   0.021      Y        48   0.000                    
                                              back      204  -0.148      Z       204  -0.148                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 3{1}       up         49   0.000      X       -77  -0.000                    
                                              left       77   0.000      Y        49   0.000                    
                                              back      204   0.129      Z       204   0.129                    
 
                    Static Seismic 4{1}       up         38   0.000      X       -67  -0.000                    
                                              left       67   0.000      Y        38   0.000                    
                                              back      204  -0.151      Z       204  -0.151                    
 
                    Static Seismic 5{1}       down       32   0.000      X        47   0.000                    
                                              rght       47   0.000      Y       -32  -0.000                    
                                              back      204   0.144      Z       204   0.144                    
 
                    Static Seismic 6{1}       down       28   0.000      X        52   0.016                    
                                              rght       52   0.016      Y       -28  -0.000                    
                                              back      204  -0.149      Z       204  -0.149                    
 
                    Static Seismic 7{1}       down       21   0.000      X       -83  -0.000                    
                                              left       83   0.000      Y       -21  -0.000                    
                                              back      204   0.128      Z       204   0.128                    
 
                    Static Seismic 8{1}       down       32   0.000      X       -74  -0.000                    
                                              left       74   0.000      Y       -32  -0.000                    
                                              back      204  -0.152      Z       204  -0.152                    
 
                    Pressure 1{1}             down        2   0.000      X         1   0.000                    
                                              rght        1   0.000      Y        -2  -0.000                    
                                              back        1   0.003      Z         1   0.003                    
 
                    GT1{1}                    down      233   0.000      X       -54  -0.031                    
                                              left       54   0.031      Y      -233  -0.000                    
                                              forw      205   0.074      Z      -205  -0.074                    
 
                    GT1P1{1}                  down      234   0.000      X       -52  -0.031                    
                                              left       52   0.031      Y      -234  -0.000                    
                                              forw      204   0.071      Z      -204  -0.071                    
 
                    GT1P1E1{1}                down      196   0.000      X            -0.031                    
                                              left            0.031      Y      -196  -0.000                    
                                              back        0   0.074      Z         0   0.074                    
 
                    GT1P1E2{1}                down      186   0.000      X            -0.010                    
                                              left            0.010      Y      -186  -0.000                    
                                              back        0  -0.219      Z         0  -0.219                    
 
                    GT1P1E3{1}                down      185   0.000      X      -129  -0.031                    
                                              left      129   0.031      Y      -185  -0.000                    
                                              back        0   0.058      Z         0   0.058                    
 
                    GT1P1E4{1}                down      197   0.000      X      -119  -0.031                    
                                              left      119   0.031      Y      -197  -0.000                    
                                              back        0  -0.222      Z         0  -0.222                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E5{1}                down      266   0.000      X        -5  -0.031                    
                                              left        5   0.031      Y      -266  -0.000                    
                                              back        0   0.073      Z         0   0.073                    
 
                    GT1P1E6{1}                down      262   0.000      X            -0.015                    
                                              left            0.015      Y      -262  -0.000                    
                                              back        0  -0.220      Z         0  -0.220                    
 
                    GT1P1E7{1}                down      255   0.000      X      -135  -0.031                    
                                              left      135   0.031      Y      -255  -0.000                    
                                              back        0   0.057      Z         0   0.057                    
 
                    GT1P1E8{1}                down      267   0.000      X      -126  -0.031                    
                                              left      126   0.031      Y      -267  -0.000                    
                                              back        0  -0.223      Z         0  -0.223                    
 
 Tag No.: TYPE 4                                                                
 Q36                Gravity{1}                down      203   0.000      X             0.002                    
 Q36  1   Guide                               rght            0.002      Y      -203  -0.000                    
 Stiff   :RIGID                               forw            0.005      Z            -0.005                    
 
                    Thermal 1{1}              up         67   0.000      X       -62  -0.012                    
 Comp.Wt :   0.000                            left       62   0.012      Y        67   0.000                    
                                              forw       87   0.018      Z       -87  -0.018                    
 
                    Static Seismic 1{1}       down       35   0.000      X        64  -0.021                    
                                              rght       64  -0.021      Y       -35  -0.000                    
                                              back       85   0.146      Z        85   0.146                    
 
                    Static Seismic 2{1}       up          1   0.000      X        64  -0.001                    
                                              rght       64  -0.001      Y         1   0.000                    
                                              back       85  -0.147      Z        85  -0.147                    
 
                    Static Seismic 3{1}       down       17   0.000      X        -9  -0.022                    
                                              left        9   0.022      Y       -17  -0.000                    
                                              back       85   0.129      Z        85   0.129                    
 
                    Static Seismic 4{1}       up         11   0.000      X        49  -0.022                    
                                              rght       49  -0.022      Y        11   0.000                    
                                              back       85  -0.151      Z        85  -0.151                    
 
                    Static Seismic 5{1}       down       84   0.000      X        64  -0.019                    
                                              rght       64  -0.019      Y       -84  -0.000                    
                                              back       85   0.144      Z        85   0.144                    
 
                    Static Seismic 6{1}       down       48   0.000      X        64  -0.001                    
                                              rght       64  -0.001      Y       -48  -0.000                    
                                              back       85  -0.148      Z        85  -0.148                    
 
                    Static Seismic 7{1}       down       68   0.000      X        -5  -0.022                    
                                              left        5   0.022      Y       -68  -0.000                    
                                              back       85   0.128      Z        85   0.128                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 8{1}       down       39   0.000      X        53  -0.022                    
                                              rght       53  -0.022      Y       -39  -0.000                    
                                              back       85  -0.152      Z        85  -0.152                    
 
                    Pressure 1{1}             down        1   0.000      X        -2   0.001                    
                                              left        2  -0.001      Y        -1  -0.000                    
                                              back        1   0.002      Z         1   0.002                    
 
                    GT1{1}                    down      135   0.000      X       -62  -0.010                    
                                              left       62   0.010      Y      -135  -0.000                    
                                              forw       87   0.023      Z       -87  -0.023                    
 
                    GT1P1{1}                  down      136   0.000      X       -64  -0.009                    
                                              left       64   0.009      Y      -136  -0.000                    
                                              forw       85   0.021      Z       -85  -0.021                    
 
                    GT1P1E1{1}                down      171   0.000      X            -0.030                    
                                              left            0.030      Y      -171  -0.000                    
                                              back            0.125      Z             0.125                    
 
                    GT1P1E2{1}                down      135   0.000      X            -0.011                    
                                              left            0.011      Y      -135  -0.000                    
                                              forw            0.168      Z            -0.168                    
 
                    GT1P1E3{1}                down      153   0.000      X       -73  -0.031                    
                                              left       73   0.031      Y      -153  -0.000                    
                                              back            0.108      Z             0.108                    
 
                    GT1P1E4{1}                down      125   0.000      X       -15  -0.031                    
                                              left       15   0.031      Y      -125  -0.000                    
                                              forw            0.171      Z            -0.171                    
 
                    GT1P1E5{1}                down      220   0.000      X            -0.029                    
                                              left            0.029      Y      -220  -0.000                    
                                              back            0.124      Z             0.124                    
 
                    GT1P1E6{1}                down      184   0.000      X            -0.010                    
                                              left            0.010      Y      -184  -0.000                    
                                              forw            0.169      Z            -0.169                    
 
                    GT1P1E7{1}                down      203   0.000      X       -69  -0.031                    
                                              left       69   0.031      Y      -203  -0.000                    
                                              back            0.107      Z             0.107                    
 
                    GT1P1E8{1}                down      175   0.000      X       -11  -0.031                    
                                              left       11   0.031      Y      -175  -0.000                    
                                              forw            0.172      Z            -0.172                    
 
 Tag No.: TYPE 4                                                                
 Q16                Gravity{1}                down      254   0.000      X             0.004                    
 Q16  1   Guide                               rght            0.004      Y      -254  -0.000                    
 Stiff   :RIGID                               forw            0.005      Z            -0.005                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Thermal 1{1}              down       82   0.000      X      -436  -0.035                    
 Comp.Wt :   0.000                            left      436   0.035      Y       -82  -0.000                    
                                              back      259   0.016      Z       259   0.016                    
 
                    Static Seismic 1{1}       up        141   0.000      X       416   0.037                    
                                              rght      416   0.037      Y       141   0.000                    
                                              forw      255  -0.146      Z      -255   0.146                    
 
                    Static Seismic 2{1}       up        142   0.000      X       416   0.001                    
                                              rght      416   0.001      Y       142   0.000                    
                                              forw      255   0.147      Z      -255  -0.147                    
 
                    Static Seismic 3{1}       up         52   0.000      X       152  -0.000                    
                                              rght      152  -0.000      Y        52   0.000                    
                                              forw      255  -0.130      Z      -255   0.130                    
 
                    Static Seismic 4{1}       up         74   0.000      X        32  -0.000                    
                                              rght       32  -0.000      Y        74   0.000                    
                                              forw      255   0.150      Z      -255  -0.150                    
 
                    Static Seismic 5{1}       up         81   0.000      X       416   0.038                    
                                              rght      416   0.038      Y        81   0.000                    
                                              forw      255  -0.145      Z      -255   0.145                    
 
                    Static Seismic 6{1}       up         81   0.000      X       416   0.002                    
                                              rght      416   0.002      Y        81   0.000                    
                                              forw      255   0.148      Z      -255  -0.148                    
 
                    Static Seismic 7{1}       down        9   0.000      X       154  -0.000                    
                                              rght      154  -0.000      Y        -9  -0.000                    
                                              forw      255  -0.129      Z      -255   0.129                    
 
                    Static Seismic 8{1}       up         12   0.000      X        34  -0.000                    
                                              rght       34  -0.000      Y        12   0.000                    
                                              forw      255   0.151      Z      -255  -0.151                    
 
                    Pressure 1{1}             up          2   0.000      X        20   0.000                    
                                              rght       20   0.000      Y         2   0.000                    
                                              forw        5  -0.001      Z        -5   0.001                    
 
                    GT1{1}                    down      336   0.000      X      -436  -0.031                    
                                              left      436   0.031      Y      -336  -0.000                    
                                              back      259   0.011      Z       259   0.011                    
 
                    GT1P1{1}                  down      334   0.000      X      -416  -0.031                    
                                              left      416   0.031      Y      -334  -0.000                    
                                              back      255   0.012      Z       255   0.012                    
 
                    GT1P1E1{1}                down      193   0.000      X             0.006                    
                                              rght            0.006      Y      -193  -0.000                    
                                              back        0   0.158      Z         0   0.158                    
 

Page 645

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 648 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
07:49 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  49
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E2{1}                down      193   0.000      X            -0.030                    
                                              left            0.030      Y      -193  -0.000                    
                                              back        0  -0.135      Z         0  -0.135                    
 
                    GT1P1E3{1}                down      282   0.000      X      -264  -0.031                    
                                              left      264   0.031      Y      -282  -0.000                    
                                              back        0   0.142      Z         0   0.142                    
 
                    GT1P1E4{1}                down      261   0.000      X      -384  -0.031                    
                                              left      384   0.031      Y      -261  -0.000                    
                                              back        0  -0.138      Z         0  -0.138                    
 
                    GT1P1E5{1}                down      253   0.000      X             0.006                    
                                              rght            0.006      Y      -253  -0.000                    
                                              back        0   0.157      Z         0   0.157                    
 
                    GT1P1E6{1}                down      253   0.000      X            -0.029                    
                                              left            0.029      Y      -253  -0.000                    
                                              back        0  -0.136      Z         0  -0.136                    
 
                    GT1P1E7{1}                down      343   0.000      X      -263  -0.031                    
                                              left      263   0.031      Y      -343  -0.000                    
                                              back        0   0.141      Z         0   0.141                    
 
                    GT1P1E8{1}                down      322   0.000      X      -383  -0.031                    
                                              left      383   0.031      Y      -322  -0.000                    
                                              back        0  -0.139      Z         0  -0.139                    
 
 Tag No.: TYPE 2                                                                
 Q21                Gravity{1}                down      104   0.000      X             0.004                    
 Q21  1   Guide                               left            0.010      Y      -104  -0.000                    
 Stiff   :RIGID                               back            0.004      Z             0.010                    
 
                    Thermal 1{1}              up         99   0.000      X       -22  -0.147                    
 Comp.Wt :   0.000                            left       25   0.021      Y        99   0.000                    
                                              forw       22   0.147      Z        25   0.021                    
 
                    Static Seismic 1{1}       down       72   0.000      X        24   0.211                    
                                              left       52   0.000      Y       -72  -0.000                    
                                              back       24   0.211      Z        52   0.000                    
 
                    Static Seismic 2{1}       down       90   0.000      X        24   0.152                    
                                              rght       82   0.063      Y       -90  -0.000                    
                                              back       24   0.152      Z       -82  -0.063                    
 
                    Static Seismic 3{1}       down        4   0.000      X        24   0.052                    
                                              left       67   0.000      Y        -4  -0.000                    
                                              back       24   0.052      Z        67   0.000                    
 
                    Static Seismic 4{1}       down       22   0.000      X        24   0.044                    
                                              rght       65   0.063      Y       -22  -0.000                    
                                              back       24   0.044      Z       -65  -0.063                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 5{1}       down       96   0.000      X        24   0.212                    
                                              left       53   0.000      Y       -96  -0.000                    
                                              back       24   0.212      Z        53   0.000                    
 
                    Static Seismic 6{1}       down      114   0.000      X        24   0.153                    
                                              rght       81   0.063      Y      -114  -0.000                    
                                              back       24   0.153      Z       -81  -0.063                    
 
                    Static Seismic 7{1}       down       28   0.000      X        24   0.052                    
                                              left       68   0.000      Y       -28  -0.000                    
                                              back       24   0.052      Z        68   0.000                    
 
                    Static Seismic 8{1}       down       46   0.000      X        24   0.044                    
                                              rght       64   0.063      Y       -46  -0.000                    
                                              back       24   0.044      Z       -64  -0.063                    
 
                    Pressure 1{1}             down        3   0.000      X        -2   0.004                    
                                              rght        0   0.000      Y        -3  -0.000                    
                                              forw        2  -0.004      Z         0  -0.000                    
 
                    GT1{1}                    down        5   0.000      X       -22  -0.143                    
                                              left       25   0.031      Y        -5  -0.000                    
                                              forw       22   0.143      Z        25   0.031                    
 
                    GT1P1{1}                  down        8   0.000      X       -24  -0.139                    
                                              left       24   0.031      Y        -8  -0.000                    
                                              forw       24   0.139      Z        24   0.031                    
 
                    GT1P1E1{1}                down       80   0.000      X             0.073                    
                                              left       76   0.031      Y       -80  -0.000                    
                                              back            0.073      Z        76   0.031                    
 
                    GT1P1E2{1}                down       98   0.000      X             0.013                    
                                              rght       58   0.031      Y       -98  -0.000                    
                                              back            0.013      Z       -58  -0.031                    
 
                    GT1P1E3{1}                down       12   0.000      X            -0.086                    
                                              left       91   0.031      Y       -12  -0.000                    
                                              forw            0.086      Z        91   0.031                    
 
                    GT1P1E4{1}                down       30   0.000      X            -0.095                    
                                              rght       41   0.031      Y       -30  -0.000                    
                                              forw            0.095      Z       -41  -0.031                    
 
                    GT1P1E5{1}                down      104   0.000      X             0.073                    
                                              left       77   0.031      Y      -104  -0.000                    
                                              back            0.073      Z        77   0.031                    
 
                    GT1P1E6{1}                down      122   0.000      X             0.014                    
                                              rght       57   0.031      Y      -122  -0.000                    
                                              back            0.014      Z       -57  -0.031                    
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ETF Facility Low Temp                                                                                           
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E7{1}                down       36   0.000      X            -0.086                    
                                              left       92   0.031      Y       -36  -0.000                    
                                              forw            0.086      Z        92   0.031                    
 
                    GT1P1E8{1}                down       54   0.000      X            -0.095                    
                                              rght       40   0.031      Y       -54  -0.000                    
                                              forw            0.095      Z       -40  -0.031                    
 
 Tag No.: TYPE 2                                                                
 Q22                Gravity{1}                down      112   0.000      X             0.004                    
 Q22  1   Guide                               left            0.012      Y      -112  -0.000                    
 Stiff   :RIGID                               back            0.004      Z             0.012                    
 
                    Thermal 1{1}              down       15   0.000      X      -100  -0.100                    
 Comp.Wt :   0.000                            left        0   0.000      Y       -15  -0.000                    
                                              forw      100   0.100      Z         0   0.000                    
 
                    Static Seismic 1{1}       up         22   0.000      X        99   0.212                    
                                              rght        0  -0.000      Y        22   0.000                    
                                              back       99   0.212      Z         0   0.000                    
 
                    Static Seismic 2{1}       up         27   0.000      X        99   0.152                    
                                              rght        1   0.044      Y        27   0.000                    
                                              back       99   0.152      Z        -1  -0.044                    
 
                    Static Seismic 3{1}       up         13   0.000      X        99   0.053                    
                                              rght        0  -0.001      Y        13   0.000                    
                                              back       99   0.053      Z         0   0.001                    
 
                    Static Seismic 4{1}       up         19   0.000      X        99   0.044                    
                                              rght        5   0.044      Y        19   0.000                    
                                              back       99   0.044      Z        -5  -0.044                    
 
                    Static Seismic 5{1}       down        4   0.000      X        99   0.212                    
                                              rght        0   0.000      Y        -4  -0.000                    
                                              back       99   0.212      Z         0  -0.000                    
 
                    Static Seismic 6{1}       up          1   0.000      X        99   0.153                    
                                              rght        2   0.044      Y         1   0.000                    
                                              back       99   0.153      Z        -2  -0.044                    
 
                    Static Seismic 7{1}       down       13   0.000      X        99   0.053                    
                                              rght        0  -0.000      Y       -13  -0.000                    
                                              back       99   0.053      Z         0   0.000                    
 
                    Static Seismic 8{1}       down        8   0.000      X        99   0.044                    
                                              rght        5   0.044      Y        -8  -0.000                    
                                              back       99   0.044      Z        -5  -0.044                    
 
                    Pressure 1{1}             up          0   0.000      X         1   0.004                    
                                              rght        0   0.000      Y         0   0.000                    
                                              back        1   0.004      Z         0  -0.000                    
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ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1{1}                    down      127   0.000      X      -100  -0.096                    
                                              left        0   0.013      Y      -127  -0.000                    
                                              forw      100   0.096      Z         0   0.013                    
 
                    GT1P1{1}                  down      127   0.000      X       -99  -0.092                    
                                              left        0   0.013      Y      -127  -0.000                    
                                              forw       99   0.092      Z         0   0.013                    
 
                    GT1P1E1{1}                down      104   0.000      X         0   0.119                    
                                              left            0.013      Y      -104  -0.000                    
                                              forw        0  -0.119      Z             0.013                    
 
                    GT1P1E2{1}                down       99   0.000      X         0   0.060                    
                                              rght        1   0.031      Y       -99  -0.000                    
                                              forw        0  -0.060      Z        -1  -0.031                    
 
                    GT1P1E3{1}                down      113   0.000      X         0  -0.039                    
                                              left            0.014      Y      -113  -0.000                    
                                              forw        0   0.039      Z             0.014                    
 
                    GT1P1E4{1}                down      108   0.000      X         0  -0.048                    
                                              rght        5   0.031      Y      -108  -0.000                    
                                              forw        0   0.048      Z        -5  -0.031                    
 
                    GT1P1E5{1}                down      131   0.000      X         0   0.120                    
                                              left            0.012      Y      -131  -0.000                    
                                              forw        0  -0.120      Z             0.012                    
 
                    GT1P1E6{1}                down      126   0.000      X         0   0.061                    
                                              rght        2   0.031      Y      -126  -0.000                    
                                              forw        0  -0.061      Z        -2  -0.031                    
 
                    GT1P1E7{1}                down      140   0.000      X         0  -0.040                    
                                              left            0.013      Y      -140  -0.000                    
                                              forw        0   0.040      Z             0.013                    
 
                    GT1P1E8{1}                down      135   0.000      X         0  -0.048                    
                                              rght        5   0.031      Y      -135  -0.000                    
                                              forw        0   0.048      Z        -5  -0.031                    
 
 Tag No.: TYPE 2                                                                
 Q23                Gravity{1}                down      102   0.000      X             0.004                    
 Q23  1   Guide                               left            0.014      Y      -102  -0.000                    
 Stiff   :RIGID                               back            0.004      Z             0.014                    
 
                    Thermal 1{1}              up          4   0.000      X       -76  -0.053                    
 Comp.Wt :   0.000                            left        8   0.005      Y         4   0.000                    
                                              forw       76   0.053      Z         8   0.005                    
 
                    Static Seismic 1{1}       up         10   0.000      X        76   0.212                    
                                              left       12   0.012      Y        10   0.000                    
                                              back       76   0.212      Z        12   0.012                    
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ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 2{1}       up          8   0.000      X        76   0.153                    
                                              rght       38   0.051      Y         8   0.000                    
                                              back       76   0.153      Z       -38  -0.051                    
 
                    Static Seismic 3{1}       up         12   0.000      X        76   0.053                    
                                              left       16   0.012      Y        12   0.000                    
                                              back       76   0.053      Z        16   0.012                    
 
                    Static Seismic 4{1}       up         11   0.000      X        76   0.045                    
                                              rght       32   0.051      Y        11   0.000                    
                                              back       76   0.045      Z       -32  -0.051                    
 
                    Static Seismic 5{1}       down       14   0.000      X        76   0.213                    
                                              left       12   0.012      Y       -14  -0.000                    
                                              back       76   0.213      Z        12   0.012                    
 
                    Static Seismic 6{1}       down       16   0.000      X        76   0.154                    
                                              rght       38   0.051      Y       -16  -0.000                    
                                              back       76   0.154      Z       -38  -0.051                    
 
                    Static Seismic 7{1}       down       12   0.000      X        76   0.053                    
                                              left       16   0.012      Y       -12  -0.000                    
                                              back       76   0.053      Z        16   0.012                    
 
                    Static Seismic 8{1}       down       14   0.000      X        76   0.045                    
                                              rght       32   0.051      Y       -14  -0.000                    
                                              back       76   0.045      Z       -32  -0.051                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.003                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              back        0   0.003      Z         0  -0.000                    
 
                    GT1{1}                    down       98   0.000      X       -76  -0.049                    
                                              left        8   0.020      Y       -98  -0.000                    
                                              forw       76   0.049      Z         8   0.020                    
 
                    GT1P1{1}                  down       98   0.000      X       -76  -0.046                    
                                              left        8   0.020      Y       -98  -0.000                    
                                              forw       76   0.046      Z         8   0.020                    
 
                    GT1P1E1{1}                down       88   0.000      X         0   0.166                    
                                              left       20   0.031      Y       -88  -0.000                    
                                              back        0   0.166      Z        20   0.031                    
 
                    GT1P1E2{1}                down       89   0.000      X         0   0.107                    
                                              rght       30   0.031      Y       -89  -0.000                    
                                              back        0   0.107      Z       -30  -0.031                    
 
                    GT1P1E3{1}                down       86   0.000      X         0   0.007                    
                                              left       24   0.031      Y       -86  -0.000                    
                                              back        0   0.007      Z        24   0.031                    
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ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
07:49 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  54
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E4{1}                down       87   0.000      X         0  -0.001                    
                                              rght       25   0.031      Y       -87  -0.000                    
                                              back        0  -0.001      Z       -25  -0.031                    
 
                    GT1P1E5{1}                down      112   0.000      X         0   0.167                    
                                              left       20   0.031      Y      -112  -0.000                    
                                              back        0   0.167      Z        20   0.031                    
 
                    GT1P1E6{1}                down      114   0.000      X         0   0.108                    
                                              rght       30   0.031      Y      -114  -0.000                    
                                              back        0   0.108      Z       -30  -0.031                    
 
                    GT1P1E7{1}                down      110   0.000      X         0   0.007                    
                                              left       24   0.031      Y      -110  -0.000                    
                                              back        0   0.007      Z        24   0.031                    
 
                    GT1P1E8{1}                down      111   0.000      X         0  -0.001                    
                                              rght       25   0.031      Y      -111  -0.000                    
                                              back        0  -0.001      Z       -25  -0.031                    
 
 Tag No.: TYPE 2                                                                
 Q24                Gravity{1}                down      137   0.000      X             0.004                    
 Q24  1   Guide                               left            0.016      Y      -137  -0.000                    
 Stiff   :RIGID                               back            0.004      Z             0.016                    
 
                    Thermal 1{1}              down        1   0.000      X      -105  -0.006                    
 Comp.Wt :   0.000                            rght       43   0.002      Y        -1  -0.000                    
                                              forw      105   0.006      Z       -43  -0.002                    
 
                    Static Seismic 1{1}       up         17   0.000      X       103   0.213                    
                                              left       59   0.017      Y        17   0.000                    
                                              back      103   0.213      Z        59   0.017                    
 
                    Static Seismic 2{1}       up         17   0.000      X       103   0.154                    
                                              left       32  -0.046      Y        17   0.000                    
                                              back      103   0.154      Z        32  -0.046                    
 
                    Static Seismic 3{1}       up         16   0.000      X       103   0.054                    
                                              left       42   0.010      Y        16   0.000                    
                                              back      103   0.054      Z        42   0.010                    
 
                    Static Seismic 4{1}       up         17   0.000      X       103   0.045                    
                                              left       16  -0.046      Y        17   0.000                    
                                              back      103   0.045      Z        16  -0.046                    
 
                    Static Seismic 5{1}       down       16   0.000      X       103   0.214                    
                                              left       59   0.017      Y       -16  -0.000                    
                                              back      103   0.214      Z        59   0.017                    
 
                    Static Seismic 6{1}       down       15   0.000      X       103   0.155                    
                                              left       32  -0.046      Y       -15  -0.000                    
                                              back      103   0.155      Z        32  -0.046                    
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ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 7{1}       down       17   0.000      X       103   0.054                    
                                              left       42   0.011      Y       -17  -0.000                    
                                              back      103   0.054      Z        42   0.011                    
 
                    Static Seismic 8{1}       down       16   0.000      X       103   0.045                    
                                              left       16  -0.046      Y       -16  -0.000                    
                                              back      103   0.045      Z        16  -0.046                    
 
                    Pressure 1{1}             up          0   0.000      X         3   0.002                    
                                              left        1   0.001      Y         0   0.000                    
                                              back        3   0.002      Z         1   0.001                    
 
                    GT1{1}                    down      138   0.000      X      -105  -0.002                    
                                              rght       43  -0.014      Y      -138  -0.000                    
                                              forw      105   0.002      Z       -43   0.014                    
 
                    GT1P1{1}                  down      138   0.000      X      -103   0.000                    
                                              rght       42  -0.015      Y      -138  -0.000                    
                                              forw      103  -0.000      Z       -42   0.015                    
 
                    GT1P1E1{1}                down      121   0.000      X             0.213                    
                                              left       17   0.031      Y      -121  -0.000                    
                                              back            0.213      Z        17   0.031                    
 
                    GT1P1E2{1}                down      120   0.000      X             0.154                    
                                              rght       10   0.031      Y      -120  -0.000                    
                                              back            0.154      Z       -10  -0.031                    
 
                    GT1P1E3{1}                down      122   0.000      X             0.054                    
                                              rght        0  -0.025      Y      -122  -0.000                    
                                              back            0.054      Z         0   0.025                    
 
                    GT1P1E4{1}                down      121   0.000      X             0.046                    
                                              rght       25   0.031      Y      -121  -0.000                    
                                              back            0.046      Z       -25  -0.031                    
 
                    GT1P1E5{1}                down      153   0.000      X             0.214                    
                                              left       17   0.031      Y      -153  -0.000                    
                                              back            0.214      Z        17   0.031                    
 
                    GT1P1E6{1}                down      153   0.000      X             0.155                    
                                              rght       10   0.031      Y      -153  -0.000                    
                                              back            0.155      Z       -10  -0.031                    
 
                    GT1P1E7{1}                down      154   0.000      X             0.054                    
                                              rght        0  -0.025      Y      -154  -0.000                    
                                              back            0.054      Z         0   0.025                    
 
                    GT1P1E8{1}                down      153   0.000      X             0.045                    
                                              rght       25   0.031      Y      -153  -0.000                    
                                              back            0.045      Z       -25  -0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 Tag No.: TYPE 1                                                                
 Q25                Gravity{1}                down      110   0.000      X             0.004                    
 Q25  1   Guide                               left            0.019      Y      -110  -0.000                    
 Stiff   :RIGID                               back            0.004      Z             0.019                    
 
                    Thermal 1{1}              up          0   0.000      X       479   0.050                    
 Comp.Wt :   0.000                            left      532   0.013      Y         0   0.000                    
                                              back      479   0.050      Z       532   0.013                    
 
                    Static Seismic 1{1}       up         14   0.000      X      -470   0.214                    
                                              rght      125   0.000      Y        14   0.000                    
                                              forw      470  -0.214      Z      -125  -0.000                    
 
                    Static Seismic 2{1}       up         12   0.000      X      -470   0.155                    
                                              rght      321   0.000      Y        12   0.000                    
                                              forw      470  -0.155      Z      -321  -0.000                    
 
                    Static Seismic 3{1}       up         15   0.000      X      -470   0.055                    
                                              rght      116   0.000      Y        15   0.000                    
                                              forw      470  -0.055      Z      -116  -0.000                    
 
                    Static Seismic 4{1}       up         12   0.000      X      -470   0.046                    
                                              rght      300   0.000      Y        12   0.000                    
                                              forw      470  -0.046      Z      -300  -0.000                    
 
                    Static Seismic 5{1}       down       12   0.000      X      -470   0.215                    
                                              rght      125   0.000      Y       -12  -0.000                    
                                              forw      470  -0.215      Z      -125  -0.000                    
 
                    Static Seismic 6{1}       down       15   0.000      X      -470   0.156                    
                                              rght      321   0.000      Y       -15  -0.000                    
                                              forw      470  -0.156      Z      -321  -0.000                    
 
                    Static Seismic 7{1}       down       11   0.000      X      -470   0.055                    
                                              rght      116   0.000      Y       -11  -0.000                    
                                              forw      470  -0.055      Z      -116  -0.000                    
 
                    Static Seismic 8{1}       down       14   0.000      X      -470   0.046                    
                                              rght      300   0.000      Y       -14  -0.000                    
                                              forw      470  -0.046      Z      -300  -0.000                    
 
                    Pressure 1{1}             up          0   0.000      X        -9   0.001                    
                                              rght       15   0.000      Y         0   0.000                    
                                              forw        9  -0.001      Z       -15  -0.000                    
 
                    GT1{1}                    down      110   0.000      X       479   0.054                    
                                              left      532   0.031      Y      -110  -0.000                    
                                              back      479   0.054      Z       532   0.031                    
 
                    GT1P1{1}                  down      110   0.000      X       470   0.055                    
                                              left      517   0.031      Y      -110  -0.000                    
                                              back      470   0.055      Z       517   0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E1{1}                down       95   0.000      X             0.269                    
                                              left      393   0.031      Y       -95  -0.000                    
                                              back            0.269      Z       393   0.031                    
 
                    GT1P1E2{1}                down       98   0.000      X             0.210                    
                                              left      196   0.031      Y       -98  -0.000                    
                                              back            0.210      Z       196   0.031                    
 
                    GT1P1E3{1}                down       95   0.000      X             0.110                    
                                              left      401   0.031      Y       -95  -0.000                    
                                              back            0.110      Z       401   0.031                    
 
                    GT1P1E4{1}                down       98   0.000      X             0.102                    
                                              left      218   0.031      Y       -98  -0.000                    
                                              back            0.102      Z       218   0.031                    
 
                    GT1P1E5{1}                down      122   0.000      X             0.270                    
                                              left      393   0.031      Y      -122  -0.000                    
                                              back            0.270      Z       393   0.031                    
 
                    GT1P1E6{1}                down      124   0.000      X             0.211                    
                                              left      196   0.031      Y      -124  -0.000                    
                                              back            0.211      Z       196   0.031                    
 
                    GT1P1E7{1}                down      121   0.000      X             0.110                    
                                              left      401   0.031      Y      -121  -0.000                    
                                              back            0.110      Z       401   0.031                    
 
                    GT1P1E8{1}                down      124   0.000      X             0.102                    
                                              left      218   0.031      Y      -124  -0.000                    
                                              back            0.102      Z       218   0.031                    
 
 Tag No.: TYPE 1                                                                
 Q27                Gravity{1}                down      108   0.000      X             0.006                    
 Q27  1   Guide                               left            0.006      Y      -108  -0.000                    
 Stiff   :RIGID                               forw            0.019      Z             0.019                    
 
                    Thermal 1{1}              down        0   0.000      X        77   0.025                    
 Comp.Wt :   0.000                            left       77   0.025      Y         0  -0.000                    
                                              forw       48   0.016      Z        48   0.016                    
 
                    Static Seismic 1{1}       up         11   0.000      X        93   0.000                    
                                              left       93   0.000      Y        11   0.000                    
                                              back       45   0.036      Z       -45  -0.036                    
 
                    Static Seismic 2{1}       up         14   0.000      X        52   0.000                    
                                              left       52   0.000      Y        14   0.000                    
                                              back       45   0.034      Z       -45  -0.034                    
 
                    Static Seismic 3{1}       up         11   0.000      X       -29   0.000                    
                                              rght       29  -0.000      Y        11   0.000                    
                                              back       45   0.017      Z       -45  -0.017                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 4{1}       up         14   0.000      X       -43   0.000                    
                                              rght       43  -0.000      Y        14   0.000                    
                                              back       45   0.021      Z       -45  -0.021                    
 
                    Static Seismic 5{1}       down       14   0.000      X        93   0.000                    
                                              left       93   0.000      Y       -14  -0.000                    
                                              back       45   0.036      Z       -45  -0.036                    
 
                    Static Seismic 6{1}       down       12   0.000      X        52   0.000                    
                                              left       52   0.000      Y       -12  -0.000                    
                                              back       45   0.034      Z       -45  -0.034                    
 
                    Static Seismic 7{1}       down       15   0.000      X       -29   0.000                    
                                              rght       29  -0.000      Y       -15  -0.000                    
                                              back       45   0.017      Z       -45  -0.017                    
 
                    Static Seismic 8{1}       down       12   0.000      X       -43   0.000                    
                                              rght       43  -0.000      Y       -12  -0.000                    
                                              back       45   0.021      Z       -45  -0.021                    
 
                    Pressure 1{1}             down        0   0.000      X        -2  -0.000                    
                                              rght        2   0.000      Y         0  -0.000                    
                                              back        3   0.001      Z        -3  -0.001                    
 
                    GT1{1}                    down      109   0.000      X        77   0.031                    
                                              left       77   0.031      Y      -109  -0.000                    
                                              forw       48   0.035      Z        48   0.035                    
 
                    GT1P1{1}                  down      109   0.000      X        75   0.031                    
                                              left       75   0.031      Y      -109  -0.000                    
                                              forw       45   0.034      Z        45   0.034                    
 
                    GT1P1E1{1}                down       97   0.000      X       168   0.031                    
                                              left      168   0.031      Y       -97  -0.000                    
                                              back            0.002      Z            -0.002                    
 
                    GT1P1E2{1}                down       94   0.000      X       127   0.031                    
                                              left      127   0.031      Y       -94  -0.000                    
                                              back            0.000      Z            -0.000                    
 
                    GT1P1E3{1}                down       97   0.000      X        46   0.031                    
                                              left       46   0.031      Y       -97  -0.000                    
                                              forw            0.017      Z             0.017                    
 
                    GT1P1E4{1}                down       94   0.000      X        32   0.031                    
                                              left       32   0.031      Y       -94  -0.000                    
                                              forw            0.013      Z             0.013                    
 
                    GT1P1E5{1}                down      123   0.000      X       169   0.031                    
                                              left      169   0.031      Y      -123  -0.000                    
                                              back            0.002      Z            -0.002                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E6{1}                down      120   0.000      X       128   0.031                    
                                              left      128   0.031      Y      -120  -0.000                    
                                              back            0.000      Z            -0.000                    
 
                    GT1P1E7{1}                down      123   0.000      X        46   0.031                    
                                              left       46   0.031      Y      -123  -0.000                    
                                              forw            0.017      Z             0.017                    
 
                    GT1P1E8{1}                down      120   0.000      X        32   0.031                    
                                              left       32   0.031      Y      -120  -0.000                    
                                              forw            0.013      Z             0.013                    
 
 Tag No.: TYPE 1                                                                
 Q28                Gravity{1}                down      115   0.000      X             0.008                    
 Q28  1   Guide                               left            0.008      Y      -115  -0.000                    
 Stiff   :RIGID                               forw            0.019      Z             0.019                    
 
                    Thermal 1{1}              up          0   0.000      X        -7  -0.002                    
 Comp.Wt :   0.000                            rght        7   0.002      Y         0   0.000                    
                                              back       89   0.031      Z       -89  -0.031                    
 
                    Static Seismic 1{1}       up         14   0.000      X       -12  -0.037                    
                                              rght       12   0.037      Y        14   0.000                    
                                              forw       89  -0.036      Z        89  -0.036                    
 
                    Static Seismic 2{1}       up         13   0.000      X         4  -0.037                    
                                              left        4  -0.037      Y        13   0.000                    
                                              forw       89  -0.035      Z        89  -0.035                    
 
                    Static Seismic 3{1}       up         14   0.000      X       -10  -0.037                    
                                              rght       10   0.037      Y        14   0.000                    
                                              forw       89  -0.018      Z        89  -0.018                    
 
                    Static Seismic 4{1}       up         13   0.000      X        -6  -0.037                    
                                              rght        6   0.037      Y        13   0.000                    
                                              forw       89  -0.021      Z        89  -0.021                    
 
                    Static Seismic 5{1}       down       13   0.000      X       -12  -0.037                    
                                              rght       12   0.037      Y       -13  -0.000                    
                                              forw       89  -0.037      Z        89  -0.037                    
 
                    Static Seismic 6{1}       down       14   0.000      X         4  -0.037                    
                                              left        4  -0.037      Y       -14  -0.000                    
                                              forw       89  -0.035      Z        89  -0.035                    
 
                    Static Seismic 7{1}       down       13   0.000      X       -10  -0.037                    
                                              rght       10   0.037      Y       -13  -0.000                    
                                              forw       89  -0.018      Z        89  -0.018                    
 
                    Static Seismic 8{1}       down       14   0.000      X        -6  -0.037                    
                                              rght        6   0.037      Y       -14  -0.000                    
                                              forw       89  -0.021      Z        89  -0.021                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              left        0   0.000      Y         0   0.000                    
                                              back        0  -0.000      Z         0   0.000                    
 
                    GT1{1}                    down      115   0.000      X        -7   0.006                    
                                              rght        7  -0.006      Y      -115  -0.000                    
                                              back       89   0.012      Z       -89  -0.012                    
 
                    GT1P1{1}                  down      115   0.000      X        -7   0.006                    
                                              rght        7  -0.006      Y      -115  -0.000                    
                                              back       89   0.012      Z       -89  -0.012                    
 
                    GT1P1E1{1}                down      101   0.000      X       -18  -0.031                    
                                              rght       18   0.031      Y      -101  -0.000                    
                                              back            0.048      Z            -0.048                    
 
                    GT1P1E2{1}                down      101   0.000      X        -2  -0.031                    
                                              rght        2   0.031      Y      -101  -0.000                    
                                              back            0.047      Z            -0.047                    
 
                    GT1P1E3{1}                down      101   0.000      X       -16  -0.031                    
                                              rght       16   0.031      Y      -101  -0.000                    
                                              back            0.030      Z            -0.030                    
 
                    GT1P1E4{1}                down      101   0.000      X       -12  -0.031                    
                                              rght       12   0.031      Y      -101  -0.000                    
                                              back            0.033      Z            -0.033                    
 
                    GT1P1E5{1}                down      128   0.000      X       -18  -0.031                    
                                              rght       18   0.031      Y      -128  -0.000                    
                                              back            0.049      Z            -0.049                    
 
                    GT1P1E6{1}                down      129   0.000      X        -3  -0.031                    
                                              rght        3   0.031      Y      -129  -0.000                    
                                              back            0.047      Z            -0.047                    
 
                    GT1P1E7{1}                down      128   0.000      X       -16  -0.031                    
                                              rght       16   0.031      Y      -128  -0.000                    
                                              back            0.030      Z            -0.030                    
 
                    GT1P1E8{1}                down      129   0.000      X       -12  -0.031                    
                                              rght       12   0.031      Y      -129  -0.000                    
                                              back            0.033      Z            -0.033                    
 
 Tag No.: TYPE 1                                                                
 Q30                Gravity{1}                down      128   0.000      X             0.010                    
 Q30  1   Guide                               left            0.010      Y      -128  -0.000                    
 Stiff   :RIGID                               forw            0.019      Z             0.019                    
 
                    Thermal 1{1}              down        0   0.000      X       -25  -0.020                    
 Comp.Wt :   0.000                            rght       25   0.020      Y         0  -0.000                    
                                              back       97   0.078      Z       -97  -0.078                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 1{1}       up         15   0.000      X        15  -0.021                    
                                              left       15  -0.021      Y        15   0.000                    
                                              forw       97  -0.037      Z        97  -0.037                    
 
                    Static Seismic 2{1}       up         15   0.000      X        11  -0.021                    
                                              left       11  -0.021      Y        15   0.000                    
                                              forw       97  -0.035      Z        97  -0.035                    
 
                    Static Seismic 3{1}       up         15   0.000      X       -40  -0.021                    
                                              rght       40   0.021      Y        15   0.000                    
                                              forw       97  -0.018      Z        97  -0.018                    
 
                    Static Seismic 4{1}       up         15   0.000      X       -43  -0.021                    
                                              rght       43   0.021      Y        15   0.000                    
                                              forw       97  -0.021      Z        97  -0.021                    
 
                    Static Seismic 5{1}       down       15   0.000      X        15  -0.021                    
                                              left       15  -0.021      Y       -15  -0.000                    
                                              forw       97  -0.037      Z        97  -0.037                    
 
                    Static Seismic 6{1}       down       15   0.000      X        11  -0.021                    
                                              left       11  -0.021      Y       -15  -0.000                    
                                              forw       97  -0.035      Z        97  -0.035                    
 
                    Static Seismic 7{1}       down       15   0.000      X       -40  -0.021                    
                                              rght       40   0.021      Y       -15  -0.000                    
                                              forw       97  -0.018      Z        97  -0.018                    
 
                    Static Seismic 8{1}       down       15   0.000      X       -43  -0.021                    
                                              rght       43   0.021      Y       -15  -0.000                    
                                              forw       97  -0.021      Z        97  -0.021                    
 
                    Pressure 1{1}             down        0   0.000      X         0  -0.000                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              forw        0   0.001      Z         0   0.001                    
 
                    GT1{1}                    down      128   0.000      X       -25  -0.010                    
                                              rght       25   0.010      Y      -128  -0.000                    
                                              back       97   0.059      Z       -97  -0.059                    
 
                    GT1P1{1}                  down      128   0.000      X       -25  -0.010                    
                                              rght       25   0.010      Y      -128  -0.000                    
                                              back       97   0.058      Z       -97  -0.058                    
 
                    GT1P1E1{1}                down      113   0.000      X       -10  -0.031                    
                                              rght       10   0.031      Y      -113  -0.000                    
                                              back            0.095      Z            -0.095                    
 
                    GT1P1E2{1}                down      113   0.000      X       -14  -0.031                    
                                              rght       14   0.031      Y      -113  -0.000                    
                                              back            0.093      Z            -0.093                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E3{1}                down      113   0.000      X       -65  -0.031                    
                                              rght       65   0.031      Y      -113  -0.000                    
                                              back            0.076      Z            -0.076                    
 
                    GT1P1E4{1}                down      113   0.000      X       -68  -0.031                    
                                              rght       68   0.031      Y      -113  -0.000                    
                                              back            0.080      Z            -0.080                    
 
                    GT1P1E5{1}                down      143   0.000      X       -10  -0.031                    
                                              rght       10   0.031      Y      -143  -0.000                    
                                              back            0.095      Z            -0.095                    
 
                    GT1P1E6{1}                down      143   0.000      X       -14  -0.031                    
                                              rght       14   0.031      Y      -143  -0.000                    
                                              back            0.093      Z            -0.093                    
 
                    GT1P1E7{1}                down      143   0.000      X       -65  -0.031                    
                                              rght       65   0.031      Y      -143  -0.000                    
                                              back            0.076      Z            -0.076                    
 
                    GT1P1E8{1}                down      143   0.000      X       -68  -0.031                    
                                              rght       68   0.031      Y      -143  -0.000                    
                                              back            0.080      Z            -0.080                    
 
 Tag No.: TYPE 1                                                                
 Q31                Gravity{1}                down       66   0.000      X             0.012                    
 Q31  1   Guide                               left            0.012      Y       -66  -0.000                    
 Stiff   :RIGID                               forw            0.019      Z             0.019                    
 
                    Thermal 1{1}              up          0   0.000      X       -59  -0.043                    
 Comp.Wt :   0.000                            rght       59   0.043      Y         0   0.000                    
                                              back       81   0.125      Z       -81  -0.125                    
 
                    Static Seismic 1{1}       up          8   0.000      X       126   0.063                    
                                              left      126   0.063      Y         8   0.000                    
                                              forw       75  -0.037      Z        75  -0.037                    
 
                    Static Seismic 2{1}       up          8   0.000      X       126   0.063                    
                                              left      126   0.063      Y         8   0.000                    
                                              forw       75  -0.035      Z        75  -0.035                    
 
                    Static Seismic 3{1}       up          8   0.000      X        40   0.000                    
                                              left       40   0.000      Y         8   0.000                    
                                              forw       75  -0.018      Z        75  -0.018                    
 
                    Static Seismic 4{1}       up          8   0.000      X        42   0.000                    
                                              left       42   0.000      Y         8   0.000                    
                                              forw       75  -0.022      Z        75  -0.022                    
 
                    Static Seismic 5{1}       down        8   0.000      X       126   0.063                    
                                              left      126   0.063      Y        -8  -0.000                    
                                              forw       75  -0.037      Z        75  -0.037                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 6{1}       down        8   0.000      X       126   0.063                    
                                              left      126   0.063      Y        -8  -0.000                    
                                              forw       75  -0.035      Z        75  -0.035                    
 
                    Static Seismic 7{1}       down        8   0.000      X        40   0.000                    
                                              left       40   0.000      Y        -8  -0.000                    
                                              forw       75  -0.018      Z        75  -0.018                    
 
                    Static Seismic 8{1}       down        8   0.000      X        42   0.000                    
                                              left       42   0.000      Y        -8  -0.000                    
                                              forw       75  -0.022      Z        75  -0.022                    
 
                    Pressure 1{1}             down        0   0.000      X         8   0.000                    
                                              left        8   0.000      Y         0  -0.000                    
                                              forw        7   0.002      Z         7   0.002                    
 
                    GT1{1}                    down       66   0.000      X       -59  -0.031                    
                                              rght       59   0.031      Y       -66  -0.000                    
                                              back       81   0.106      Z       -81  -0.106                    
 
                    GT1P1{1}                  down       66   0.000      X       -50  -0.031                    
                                              rght       50   0.031      Y       -66  -0.000                    
                                              back       75   0.104      Z       -75  -0.104                    
 
                    GT1P1E1{1}                down       58   0.000      X        76   0.031                    
                                              left       76   0.031      Y       -58  -0.000                    
                                              back            0.141      Z            -0.141                    
 
                    GT1P1E2{1}                down       58   0.000      X        76   0.031                    
                                              left       76   0.031      Y       -58  -0.000                    
                                              back            0.139      Z            -0.139                    
 
                    GT1P1E3{1}                down       58   0.000      X       -10  -0.031                    
                                              rght       10   0.031      Y       -58  -0.000                    
                                              back            0.122      Z            -0.122                    
 
                    GT1P1E4{1}                down       58   0.000      X        -8  -0.031                    
                                              rght        8   0.031      Y       -58  -0.000                    
                                              back            0.126      Z            -0.126                    
 
                    GT1P1E5{1}                down       74   0.000      X        76   0.031                    
                                              left       76   0.031      Y       -74  -0.000                    
                                              back            0.141      Z            -0.141                    
 
                    GT1P1E6{1}                down       74   0.000      X        76   0.031                    
                                              left       76   0.031      Y       -74  -0.000                    
                                              back            0.139      Z            -0.139                    
 
                    GT1P1E7{1}                down       74   0.000      X       -10  -0.031                    
                                              rght       10   0.031      Y       -74  -0.000                    
                                              back            0.122      Z            -0.122                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E8{1}                down       74   0.000      X        -8  -0.031                    
                                              rght        8   0.031      Y       -74  -0.000                    
                                              back            0.126      Z            -0.126                    
 
 Tag No.: TYPE 1                                                                
 Q33                Gravity{1}                down       99   0.000      X             0.012                    
 Q33  1   Guide                               left            0.020      Y       -99  -0.000                    
 Stiff   :RIGID                               back            0.012      Z             0.020                    
 
                    Thermal 1{1}              down        0   0.000      X         7   0.000                    
 Comp.Wt :   0.000                            rght      315   0.051      Y         0  -0.000                    
                                              back        7   0.000      Z      -315  -0.051                    
 
                    Static Seismic 1{1}       up         12   0.000      X         0   0.108                    
                                              rght       22   0.000      Y        12   0.000                    
                                              forw        0  -0.108      Z       -22  -0.000                    
 
                    Static Seismic 2{1}       up         12   0.000      X         0   0.108                    
                                              rght       62   0.000      Y        12   0.000                    
                                              forw        0  -0.108      Z       -62  -0.000                    
 
                    Static Seismic 3{1}       up         12   0.000      X         0   0.019                    
                                              rght        8   0.000      Y        12   0.000                    
                                              forw        0  -0.019      Z        -8  -0.000                    
 
                    Static Seismic 4{1}       up         12   0.000      X         0   0.021                    
                                              rght       68   0.000      Y        12   0.000                    
                                              forw        0  -0.021      Z       -68  -0.000                    
 
                    Static Seismic 5{1}       down       12   0.000      X         0   0.108                    
                                              rght       22   0.000      Y       -12  -0.000                    
                                              forw        0  -0.108      Z       -22  -0.000                    
 
                    Static Seismic 6{1}       down       12   0.000      X         0   0.108                    
                                              rght       63   0.000      Y       -12  -0.000                    
                                              forw        0  -0.108      Z       -63  -0.000                    
 
                    Static Seismic 7{1}       down       12   0.000      X         0   0.019                    
                                              rght        9   0.000      Y       -12  -0.000                    
                                              forw        0  -0.019      Z        -9  -0.000                    
 
                    Static Seismic 8{1}       down       12   0.000      X         0   0.021                    
                                              rght       68   0.000      Y       -12  -0.000                    
                                              forw        0  -0.021      Z       -68  -0.000                    
 
                    Pressure 1{1}             up          0   0.000      X        -7  -0.000                    
                                              left       11   0.000      Y         0   0.000                    
                                              forw        7   0.000      Z        11   0.000                    
 
                    GT1{1}                    down       99   0.000      X         7   0.012                    
                                              rght      315   0.031      Y       -99  -0.000                    
                                              back        7   0.012      Z      -315  -0.031                    
 

Page 661

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 664 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
07:49 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  65
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1{1}                  down       99   0.000      X         0   0.012                    
                                              rght      303   0.031      Y       -99  -0.000                    
                                              back        0   0.012      Z      -303  -0.031                    
 
                    GT1P1E1{1}                down       87   0.000      X             0.121                    
                                              rght      325   0.031      Y       -87  -0.000                    
                                              back           -0.121      Z      -325  -0.031                    
 
                    GT1P1E2{1}                down       87   0.000      X             0.120                    
                                              rght      366   0.031      Y       -87  -0.000                    
                                              back           -0.120      Z      -366  -0.031                    
 
                    GT1P1E3{1}                down       87   0.000      X             0.031                    
                                              rght      312   0.031      Y       -87  -0.000                    
                                              back           -0.031      Z      -312  -0.031                    
 
                    GT1P1E4{1}                down       87   0.000      X             0.034                    
                                              rght      371   0.031      Y       -87  -0.000                    
                                              back           -0.034      Z      -371  -0.031                    
 
                    GT1P1E5{1}                down      110   0.000      X             0.121                    
                                              rght      325   0.031      Y      -110  -0.000                    
                                              back           -0.121      Z      -325  -0.031                    
 
                    GT1P1E6{1}                down      110   0.000      X             0.120                    
                                              rght      366   0.031      Y      -110  -0.000                    
                                              back           -0.120      Z      -366  -0.031                    
 
                    GT1P1E7{1}                down      110   0.000      X             0.031                    
                                              rght      312   0.031      Y      -110  -0.000                    
                                              back           -0.031      Z      -312  -0.031                    
 
                    GT1P1E8{1}                down      110   0.000      X             0.034                    
                                              rght      371   0.031      Y      -110  -0.000                    
                                              back           -0.034      Z      -371  -0.031                    
 
 Tag No.: TYPE 1                                                                
 Q35                Gravity{1}                down       69   0.000      X             0.012                    
 Q35  1   Guide                               left            0.022      Y       -69  -0.000                    
 Stiff   :RIGID                               back            0.012      Z             0.022                    
 
                    Thermal 1{1}              down        0   0.000      X        72   0.048                    
 Comp.Wt :   0.000                            left       36   0.010      Y         0  -0.000                    
                                              back       72   0.048      Z        36   0.010                    
 
                    Static Seismic 1{1}       up          8   0.000      X       -71   0.109                    
                                              left       27   0.000      Y         8   0.000                    
                                              forw       71  -0.109      Z        27   0.000                    
 
                    Static Seismic 2{1}       up          8   0.000      X       -71   0.108                    
                                              left        4   0.000      Y         8   0.000                    
                                              forw       71  -0.108      Z         4   0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 3{1}       up          8   0.000      X       -71   0.019                    
                                              left       19   0.000      Y         8   0.000                    
                                              forw       71  -0.019      Z        19   0.000                    
 
                    Static Seismic 4{1}       up          8   0.000      X       -71   0.022                    
                                              rght        2  -0.000      Y         8   0.000                    
                                              forw       71  -0.022      Z        -2   0.000                    
 
                    Static Seismic 5{1}       down        8   0.000      X       -71   0.109                    
                                              left       27   0.000      Y        -8  -0.000                    
                                              forw       71  -0.109      Z        27   0.000                    
 
                    Static Seismic 6{1}       down        8   0.000      X       -71   0.108                    
                                              left        4   0.000      Y        -8  -0.000                    
                                              forw       71  -0.108      Z         4   0.000                    
 
                    Static Seismic 7{1}       down        8   0.000      X       -71   0.019                    
                                              left       19   0.000      Y        -8  -0.000                    
                                              forw       71  -0.019      Z        19   0.000                    
 
                    Static Seismic 8{1}       down        8   0.000      X       -71   0.022                    
                                              rght        2  -0.000      Y        -8  -0.000                    
                                              forw       71  -0.022      Z        -2   0.000                    
 
                    Pressure 1{1}             up          0   0.000      X        -1  -0.001                    
                                              rght        1   0.000      Y         0   0.000                    
                                              forw        1   0.001      Z        -1  -0.000                    
 
                    GT1{1}                    down       69   0.000      X        72   0.060                    
                                              left       36   0.031      Y       -69  -0.000                    
                                              back       72   0.060      Z        36   0.031                    
 
                    GT1P1{1}                  down       69   0.000      X        71   0.059                    
                                              left       35   0.031      Y       -69  -0.000                    
                                              back       71   0.059      Z        35   0.031                    
 
                    GT1P1E1{1}                down       61   0.000      X             0.168                    
                                              left       62   0.031      Y       -61  -0.000                    
                                              back            0.168      Z        62   0.031                    
 
                    GT1P1E2{1}                down       61   0.000      X             0.167                    
                                              left       39   0.031      Y       -61  -0.000                    
                                              back            0.167      Z        39   0.031                    
 
                    GT1P1E3{1}                down       61   0.000      X             0.078                    
                                              left       54   0.031      Y       -61  -0.000                    
                                              back            0.078      Z        54   0.031                    
 
                    GT1P1E4{1}                down       61   0.000      X             0.081                    
                                              left       34   0.031      Y       -61  -0.000                    
                                              back            0.081      Z        34   0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E5{1}                down       77   0.000      X             0.168                    
                                              left       62   0.031      Y       -77  -0.000                    
                                              back            0.168      Z        62   0.031                    
 
                    GT1P1E6{1}                down       77   0.000      X             0.167                    
                                              left       39   0.031      Y       -77  -0.000                    
                                              back            0.167      Z        39   0.031                    
 
                    GT1P1E7{1}                down       77   0.000      X             0.078                    
                                              left       54   0.031      Y       -77  -0.000                    
                                              back            0.078      Z        54   0.031                    
 
                    GT1P1E8{1}                down       77   0.000      X             0.081                    
                                              left       34   0.031      Y       -77  -0.000                    
                                              back            0.081      Z        34   0.031                    
 
 Tag No.: TYPE 5                                                                
 U11                Gravity{1}                down      201   0.000      X            -0.001                    
 U11  1   Guide                               rght            0.001      Y      -201  -0.000                    
 Stiff   :RIGID                               forw            0.001      Z            -0.001                    
 
                    Thermal 1{1}              down       87   0.000      X        14   0.000                    
 Comp.Wt :   0.000                            left       62   0.000      Y       -87  -0.000                    
                                              back       14   0.000      Z        62   0.000                    
 
                    Static Seismic 1{1}       up         46   0.000      X       -15   0.002                    
                                              left       59   0.032      Y        46   0.000                    
                                              forw       15  -0.002      Z        59   0.032                    
 
                    Static Seismic 2{1}       up         30   0.000      X       -15  -0.002                    
                                              rght       97   0.030      Y        30   0.000                    
                                              forw       15   0.002      Z       -97  -0.030                    
 
                    Static Seismic 3{1}       up         64   0.000      X       -15  -0.006                    
                                              left       20   0.032      Y        64   0.000                    
                                              forw       15   0.006      Z        20   0.032                    
 
                    Static Seismic 4{1}       up         65   0.000      X       -15  -0.015                    
                                              rght      135   0.030      Y        65   0.000                    
                                              forw       15   0.015      Z      -135  -0.030                    
 
                    Static Seismic 5{1}       down        2   0.000      X       -15   0.002                    
                                              left       58   0.032      Y        -2  -0.000                    
                                              forw       15  -0.002      Z        58   0.032                    
 
                    Static Seismic 6{1}       down       17   0.000      X       -15  -0.002                    
                                              rght       99   0.030      Y       -17  -0.000                    
                                              forw       15   0.002      Z       -99  -0.030                    
 
                    Static Seismic 7{1}       up         18   0.000      X       -15  -0.006                    
                                              left       17   0.032      Y        18   0.000                    
                                              forw       15   0.006      Z        17   0.032                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 8{1}       up         19   0.000      X       -15  -0.015                    
                                              rght      138   0.030      Y        19   0.000                    
                                              forw       15   0.015      Z      -138  -0.030                    
 
                    Pressure 1{1}             up          0   0.000      X         1   0.000                    
                                              left        2   0.000      Y         0   0.000                    
                                              back        1   0.000      Z         2   0.000                    
 
                    GT1{1}                    down      288   0.000      X        14  -0.001                    
                                              left       62  -0.001      Y      -288  -0.000                    
                                              back       14  -0.001      Z        62  -0.001                    
 
                    GT1P1{1}                  down      287   0.000      X        15  -0.001                    
                                              left       64  -0.001      Y      -287  -0.000                    
                                              back       15  -0.001      Z        64  -0.001                    
 
                    GT1P1E1{1}                down      241   0.000      X             0.002                    
                                              left      123   0.031      Y      -241  -0.000                    
                                              back            0.002      Z       123   0.031                    
 
                    GT1P1E2{1}                down      257   0.000      X            -0.003                    
                                              rght       34   0.031      Y      -257  -0.000                    
                                              forw            0.003      Z       -34  -0.031                    
 
                    GT1P1E3{1}                down      223   0.000      X            -0.006                    
                                              left       84   0.031      Y      -223  -0.000                    
                                              forw            0.006      Z        84   0.031                    
 
                    GT1P1E4{1}                down      223   0.000      X            -0.016                    
                                              rght       72   0.031      Y      -223  -0.000                    
                                              forw            0.016      Z       -72  -0.031                    
 
                    GT1P1E5{1}                down      289   0.000      X             0.002                    
                                              left      122   0.031      Y      -289  -0.000                    
                                              back            0.002      Z       122   0.031                    
 
                    GT1P1E6{1}                down      305   0.000      X            -0.003                    
                                              rght       36   0.031      Y      -305  -0.000                    
                                              forw            0.003      Z       -36  -0.031                    
 
                    GT1P1E7{1}                down      269   0.000      X            -0.006                    
                                              left       81   0.031      Y      -269  -0.000                    
                                              forw            0.006      Z        81   0.031                    
 
                    GT1P1E8{1}                down      268   0.000      X            -0.016                    
                                              rght       74   0.031      Y      -268  -0.000                    
                                              forw            0.016      Z       -74  -0.031                    
 
 Tag No.: TYPE 5                                                                
 V10                Gravity{1}                down       10   0.000      X            -0.002                    
 V10  1   Guide                               rght            0.001      Y       -10  -0.000                    
 Stiff   :RIGID                               forw            0.002      Z            -0.001                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Thermal 1{1}              down       41   0.000      X        26   0.001                    
 Comp.Wt :   0.000                            left        5   0.000      Y       -41  -0.000                    
                                              back       26   0.001      Z         5   0.000                    
 
                    Static Seismic 1{1}       up          2   0.000      X       -26   0.019                    
                                              left        1   0.032      Y         2   0.000                    
                                              forw       26  -0.019      Z         1   0.032                    
 
                    Static Seismic 2{1}       up          5   0.000      X       -26   0.009                    
                                              rght        5   0.014      Y         5   0.000                    
                                              forw       26  -0.009      Z        -5  -0.014                    
 
                    Static Seismic 3{1}       up          6   0.000      X       -26  -0.015                    
                                              left        0   0.032      Y         6   0.000                    
                                              forw       26   0.015      Z         0   0.032                    
 
                    Static Seismic 4{1}       up          2   0.000      X       -26  -0.017                    
                                              rght        5   0.012      Y         2   0.000                    
                                              forw       26   0.017      Z        -5  -0.012                    
 
                    Static Seismic 5{1}       down        0   0.000      X       -26   0.019                    
                                              left        1   0.032      Y         0  -0.000                    
                                              forw       26  -0.019      Z         1   0.032                    
 
                    Static Seismic 6{1}       up          2   0.000      X       -26   0.009                    
                                              rght        5   0.014      Y         2   0.000                    
                                              forw       26  -0.009      Z        -5  -0.014                    
 
                    Static Seismic 7{1}       up          3   0.000      X       -26  -0.015                    
                                              left        0   0.032      Y         3   0.000                    
                                              forw       26   0.015      Z         0   0.032                    
 
                    Static Seismic 8{1}       down        0   0.000      X       -26  -0.017                    
                                              rght        5   0.012      Y         0  -0.000                    
                                              forw       26   0.017      Z        -5  -0.012                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              back        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down       51   0.000      X        26  -0.001                    
                                              left        5  -0.001      Y       -51  -0.000                    
                                              back       26  -0.001      Z         5  -0.001                    
 
                    GT1P1{1}                  down       50   0.000      X        26  -0.001                    
                                              left        5  -0.001      Y       -50  -0.000                    
                                              back       26  -0.001      Z         5  -0.001                    
 
                    GT1P1E1{1}                down       49   0.000      X             0.018                    
                                              left        5   0.031      Y       -49  -0.000                    
                                              back            0.018      Z         5   0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E2{1}                down       46   0.000      X             0.008                    
                                              rght            0.015      Y       -46  -0.000                    
                                              back            0.008      Z            -0.015                    
 
                    GT1P1E3{1}                down       44   0.000      X            -0.016                    
                                              left        5   0.031      Y       -44  -0.000                    
                                              forw            0.016      Z         5   0.031                    
 
                    GT1P1E4{1}                down       48   0.000      X            -0.018                    
                                              rght            0.013      Y       -48  -0.000                    
                                              forw            0.018      Z            -0.013                    
 
                    GT1P1E5{1}                down       51   0.000      X             0.018                    
                                              left        5   0.031      Y       -51  -0.000                    
                                              back            0.018      Z         5   0.031                    
 
                    GT1P1E6{1}                down       48   0.000      X             0.008                    
                                              rght            0.015      Y       -48  -0.000                    
                                              back            0.008      Z            -0.015                    
 
                    GT1P1E7{1}                down       47   0.000      X            -0.016                    
                                              left        5   0.031      Y       -47  -0.000                    
                                              forw            0.016      Z         5   0.031                    
 
                    GT1P1E8{1}                down       51   0.000      X            -0.018                    
                                              rght            0.013      Y       -51  -0.000                    
                                              forw            0.018      Z            -0.013                    
 
 Tag No.: TYPE 4                                                                
 W20                Gravity{1}                down       63   0.000      X         0  -0.005                    
 W20  1   Guide                               left            0.005      Y       -63  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z         0  -0.000                    
 
                    Thermal 1{1}              up         15   0.000      X       -10  -0.015                    
 Comp.Wt :   0.000                            left       10   0.015      Y        15  -0.000                    
                                              forw       36   0.051      Z       -36  -0.052                    
 
                    Static Seismic 1{1}       up         20   0.000      X        10   0.007                    
                                              rght       10   0.007      Y        20   0.000                    
                                              back       36   0.035      Z        36   0.035                    
 
                    Static Seismic 2{1}       up          5   0.000      X        10   0.009                    
                                              rght       10   0.009      Y         5  -0.000                    
                                              back       36  -0.031      Z        36  -0.031                    
 
                    Static Seismic 3{1}       up          7   0.000      X        -5  -0.012                    
                                              left        5   0.012      Y         7   0.000                    
                                              back       36   0.035      Z        36   0.035                    
 
                    Static Seismic 4{1}       down        7   0.000      X        -3  -0.012                    
                                              left        3   0.012      Y        -7  -0.000                    
                                              back       36  -0.029      Z        36  -0.029                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 5{1}       up          5   0.000      X        10   0.006                    
                                              rght       10   0.006      Y         5   0.000                    
                                              back       36   0.035      Z        36   0.035                    
 
                    Static Seismic 6{1}       down       10   0.000      X        10   0.008                    
                                              rght       10   0.007      Y       -10  -0.000                    
                                              back       36  -0.031      Z        36  -0.031                    
 
                    Static Seismic 7{1}       down        7   0.000      X        -7  -0.012                    
                                              left        7   0.012      Y        -7   0.000                    
                                              back       36   0.036      Z        36   0.035                    
 
                    Static Seismic 8{1}       down       22   0.000      X        -5  -0.012                    
                                              left        5   0.012      Y       -21  -0.000                    
                                              back       36  -0.029      Z        36  -0.029                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              forw        0  -0.001      Z         0   0.001                    
 
                    GT1{1}                    down       48   0.000      X       -10  -0.019                    
                                              left       10   0.020      Y       -48  -0.000                    
                                              forw       36   0.052      Z       -36  -0.052                    
 
                    GT1P1{1}                  down       48   0.000      X       -10  -0.019                    
                                              left       10   0.019      Y       -48  -0.000                    
                                              forw       36   0.051      Z       -36  -0.051                    
 
                    GT1P1E1{1}                down       28   0.000      X         0  -0.012                    
                                              left            0.012      Y       -28  -0.000                    
                                              forw            0.015      Z         0  -0.015                    
 
                    GT1P1E2{1}                down       43   0.000      X         0  -0.011                    
                                              left            0.011      Y       -43  -0.000                    
                                              forw            0.082      Z         0  -0.082                    
 
                    GT1P1E3{1}                down       41   0.000      X       -15  -0.031                    
                                              left       15   0.031      Y       -41  -0.000                    
                                              forw            0.015      Z         0  -0.015                    
 
                    GT1P1E4{1}                down       55   0.000      X       -13  -0.031                    
                                              left       13   0.031      Y       -55  -0.000                    
                                              forw            0.079      Z         0  -0.079                    
 
                    GT1P1E5{1}                down       43   0.000      X         0  -0.013                    
                                              left            0.013      Y       -43  -0.000                    
                                              forw            0.015      Z         0  -0.015                    
 
                    GT1P1E6{1}                down       58   0.000      X         0  -0.012                    
                                              left            0.012      Y       -58  -0.000                    
                                              forw            0.082      Z         0  -0.082                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E7{1}                down       55   0.000      X       -17  -0.031                    
                                              left       17   0.031      Y       -55  -0.000                    
                                              forw            0.015      Z         0  -0.015                    
 
                    GT1P1E8{1}                down       70   0.000      X       -15  -0.031                    
                                              left       15   0.031      Y       -70  -0.000                    
                                              forw            0.079      Z         0  -0.079                    
 
 Tag No.: TYPE 4                                                                
 W19                Gravity{1}                down       86   0.000      X            -0.003                    
 W19  1   Guide                               left            0.003      Y       -86  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z            -0.000                    
 
                    Thermal 1{1}              up         24   0.000      X       -48  -0.013                    
 Comp.Wt :   0.000                            left       48   0.013      Y        24   0.000                    
                                              back        0   0.000      Z         0   0.000                    
 
                    Static Seismic 1{1}       up         14   0.000      X        48   0.007                    
                                              rght       48   0.007      Y        14   0.000                    
                                              forw        0  -0.036      Z         0   0.036                    
 
                    Static Seismic 2{1}       up         14   0.000      X        48  -0.004                    
                                              rght       48  -0.004      Y        14   0.000                    
                                              forw        0   0.031      Z         0  -0.031                    
 
                    Static Seismic 3{1}       down        8   0.000      X        20  -0.016                    
                                              rght       20  -0.016      Y        -8  -0.000                    
                                              forw        0  -0.036      Z         0   0.036                    
 
                    Static Seismic 4{1}       up          4   0.000      X         0  -0.016                    
                                              left        0   0.016      Y         4   0.000                    
                                              forw        0   0.028      Z         0  -0.028                    
 
                    Static Seismic 5{1}       down        7   0.000      X        48   0.006                    
                                              rght       48   0.006      Y        -7  -0.000                    
                                              forw        0  -0.036      Z         0   0.036                    
 
                    Static Seismic 6{1}       down        7   0.000      X        48  -0.005                    
                                              rght       48  -0.005      Y        -7  -0.000                    
                                              forw        0   0.031      Z         0  -0.031                    
 
                    Static Seismic 7{1}       down       28   0.000      X        19  -0.016                    
                                              rght       19  -0.016      Y       -28  -0.000                    
                                              forw        0  -0.036      Z         0   0.036                    
 
                    Static Seismic 8{1}       down       17   0.000      X        -1  -0.016                    
                                              left        1   0.016      Y       -17  -0.000                    
                                              forw        0   0.028      Z         0  -0.028                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.000                    
                                              left        0  -0.000      Y         0  -0.000                    
                                              back        0   0.000      Z         0   0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1{1}                    down       62   0.000      X       -48  -0.015                    
                                              left       48   0.015      Y       -62  -0.000                    
                                              back        0  -0.000      Z         0  -0.000                    
 
                    GT1P1{1}                  down       62   0.000      X       -48  -0.015                    
                                              left       48   0.015      Y       -62  -0.000                    
                                              back        0  -0.000      Z         0  -0.000                    
 
                    GT1P1E1{1}                down       48   0.000      X         0  -0.008                    
                                              rght        0  -0.008      Y       -48  -0.000                    
                                              back            0.036      Z             0.036                    
 
                    GT1P1E2{1}                down       48   0.000      X         0  -0.019                    
                                              rght        0  -0.019      Y       -48  -0.000                    
                                              forw            0.031      Z            -0.031                    
 
                    GT1P1E3{1}                down       70   0.000      X       -29  -0.031                    
                                              left       29   0.031      Y       -70  -0.000                    
                                              back            0.036      Z             0.036                    
 
                    GT1P1E4{1}                down       58   0.000      X       -49  -0.031                    
                                              left       49   0.031      Y       -58  -0.000                    
                                              forw            0.029      Z            -0.029                    
 
                    GT1P1E5{1}                down       69   0.000      X         0  -0.009                    
                                              rght        0  -0.009      Y       -69  -0.000                    
                                              back            0.036      Z             0.036                    
 
                    GT1P1E6{1}                down       69   0.000      X         0  -0.020                    
                                              rght        0  -0.020      Y       -69  -0.000                    
                                              forw            0.031      Z            -0.031                    
 
                    GT1P1E7{1}                down       90   0.000      X       -30  -0.031                    
                                              left       30   0.031      Y       -90  -0.000                    
                                              back            0.036      Z             0.036                    
 
                    GT1P1E8{1}                down       79   0.000      X       -49  -0.031                    
                                              left       49   0.031      Y       -79  -0.000                    
                                              forw            0.029      Z            -0.029                    
 
 Tag No.: TYPE 4                                                                
 W18                Gravity{1}                down       44   0.000      X             0.000                    
 W18  1   Guide                               rght            0.000      Y       -44  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z            -0.000                    
 
                    Thermal 1{1}              up          7   0.000      X       -17  -0.024                    
 Comp.Wt :   0.000                            left       17   0.024      Y         7   0.000                    
                                              back       23   0.033      Z        23   0.033                    
 
                    Static Seismic 1{1}       up          8   0.000      X        12  -0.008                    
                                              rght       12  -0.008      Y         8   0.000                    
                                              forw       23  -0.036      Z       -23   0.036                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 2{1}       up          2   0.000      X        17  -0.001                    
                                              rght       17  -0.001      Y         2   0.000                    
                                              forw       23   0.031      Z       -23  -0.031                    
 
                    Static Seismic 3{1}       up          9   0.000      X       -27  -0.008                    
                                              left       27   0.008      Y         9   0.000                    
                                              forw       23  -0.036      Z       -23   0.036                    
 
                    Static Seismic 4{1}       up          3   0.000      X        -5  -0.008                    
                                              left        5   0.008      Y         3   0.000                    
                                              forw       23   0.028      Z       -23  -0.028                    
 
                    Static Seismic 5{1}       down        3   0.000      X        12  -0.008                    
                                              rght       12  -0.008      Y        -3  -0.000                    
                                              forw       23  -0.036      Z       -23   0.036                    
 
                    Static Seismic 6{1}       down        8   0.000      X        17  -0.001                    
                                              rght       17  -0.001      Y        -8  -0.000                    
                                              forw       23   0.031      Z       -23  -0.031                    
 
                    Static Seismic 7{1}       down        1   0.000      X       -26  -0.008                    
                                              left       26   0.008      Y        -1  -0.000                    
                                              forw       23  -0.036      Z       -23   0.036                    
 
                    Static Seismic 8{1}       down        8   0.000      X        -5  -0.008                    
                                              left        5   0.008      Y        -8  -0.000                    
                                              forw       23   0.028      Z       -23  -0.028                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.000                    
                                              left        0  -0.000      Y         0  -0.000                    
                                              forw        0   0.001      Z         0  -0.001                    
 
                    GT1{1}                    down       37   0.000      X       -17  -0.024                    
                                              left       17   0.024      Y       -37  -0.000                    
                                              back       23   0.033      Z        23   0.033                    
 
                    GT1P1{1}                  down       37   0.000      X       -17  -0.023                    
                                              left       17   0.023      Y       -37  -0.000                    
                                              back       23   0.033      Z        23   0.033                    
 
                    GT1P1E1{1}                down       29   0.000      X        -5  -0.031                    
                                              left        5   0.031      Y       -29  -0.000                    
                                              back            0.068      Z             0.068                    
 
                    GT1P1E2{1}                down       35   0.000      X            -0.024                    
                                              left            0.024      Y       -35  -0.000                    
                                              back            0.002      Z             0.002                    
 
                    GT1P1E3{1}                down       28   0.000      X       -44  -0.031                    
                                              left       44   0.031      Y       -28  -0.000                    
                                              back            0.068      Z             0.068                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E4{1}                down       34   0.000      X       -22  -0.031                    
                                              left       22   0.031      Y       -34  -0.000                    
                                              back            0.004      Z             0.004                    
 
                    GT1P1E5{1}                down       40   0.000      X        -5  -0.031                    
                                              left        5   0.031      Y       -40  -0.000                    
                                              back            0.068      Z             0.068                    
 
                    GT1P1E6{1}                down       45   0.000      X            -0.024                    
                                              left            0.024      Y       -45  -0.000                    
                                              back            0.002      Z             0.002                    
 
                    GT1P1E7{1}                down       38   0.000      X       -43  -0.031                    
                                              left       43   0.031      Y       -38  -0.000                    
                                              back            0.068      Z             0.068                    
 
                    GT1P1E8{1}                down       44   0.000      X       -22  -0.031                    
                                              left       22   0.031      Y       -44  -0.000                    
                                              back            0.004      Z             0.004                    
 
 Tag No.: TYPE 6                                                                
 W17                Gravity{1}                down       41   0.000      X            -0.000                    
 W17  1   Guide                               rght            0.000      Y       -41  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z            -0.000                    
 
                    Thermal 1{1}              down       29   0.000      X       -20  -0.006                    
 Comp.Wt :   0.000                            left       50   0.016      Y       -29  -0.000                    
                                              forw       20   0.006      Z        50   0.016                    
 
                    Static Seismic 1{1}       up          4   0.000      X        20  -0.000                    
                                              rght       50  -0.015      Y         4   0.000                    
                                              back       20  -0.000      Z       -50   0.015                    
 
                    Static Seismic 2{1}       up          9   0.000      X        20  -0.001                    
                                              rght       50   0.008      Y         9   0.000                    
                                              back       20  -0.001      Z       -50  -0.008                    
 
                    Static Seismic 3{1}       up         13   0.000      X        20  -0.000                    
                                              rght       50  -0.015      Y        13   0.000                    
                                              back       20  -0.000      Z       -50   0.015                    
 
                    Static Seismic 4{1}       up         18   0.000      X        20  -0.001                    
                                              rght       50   0.007      Y        18   0.000                    
                                              back       20  -0.001      Z       -50  -0.007                    
 
                    Static Seismic 5{1}       down        5   0.000      X        20  -0.000                    
                                              rght       50  -0.015      Y        -5  -0.000                    
                                              back       20  -0.000      Z       -50   0.015                    
 
                    Static Seismic 6{1}       down        0   0.000      X        20  -0.001                    
                                              rght       50   0.008      Y         0  -0.000                    
                                              back       20  -0.001      Z       -50  -0.008                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 7{1}       up          3   0.000      X        20  -0.000                    
                                              rght       50  -0.015      Y         3   0.000                    
                                              back       20  -0.000      Z       -50   0.015                    
 
                    Static Seismic 8{1}       up          9   0.000      X        20  -0.001                    
                                              rght       50   0.007      Y         9   0.000                    
                                              back       20  -0.001      Z       -50  -0.007                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              back        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down       70   0.000      X       -20  -0.006                    
                                              left       50   0.016      Y       -70  -0.000                    
                                              forw       20   0.006      Z        50   0.016                    
 
                    GT1P1{1}                  down       69   0.000      X       -20  -0.006                    
                                              left       50   0.015      Y       -69  -0.000                    
                                              forw       20   0.006      Z        50   0.015                    
 
                    GT1P1E1{1}                down       65   0.000      X            -0.007                    
                                              left            0.030      Y       -65  -0.000                    
                                              forw            0.007      Z             0.030                    
 
                    GT1P1E2{1}                down       60   0.000      X            -0.007                    
                                              left            0.008      Y       -60  -0.000                    
                                              forw            0.007      Z             0.008                    
 
                    GT1P1E3{1}                down       56   0.000      X            -0.007                    
                                              left            0.030      Y       -56  -0.000                    
                                              forw            0.007      Z             0.030                    
 
                    GT1P1E4{1}                down       51   0.000      X            -0.007                    
                                              left            0.008      Y       -51  -0.000                    
                                              forw            0.007      Z             0.008                    
 
                    GT1P1E5{1}                down       75   0.000      X            -0.007                    
                                              left            0.030      Y       -75  -0.000                    
                                              forw            0.007      Z             0.030                    
 
                    GT1P1E6{1}                down       70   0.000      X            -0.007                    
                                              left            0.008      Y       -70  -0.000                    
                                              forw            0.007      Z             0.008                    
 
                    GT1P1E7{1}                down       66   0.000      X            -0.007                    
                                              left            0.030      Y       -66  -0.000                    
                                              forw            0.007      Z             0.030                    
 
                    GT1P1E8{1}                down       60   0.000      X            -0.007                    
                                              left            0.008      Y       -60  -0.000                    
                                              forw            0.007      Z             0.008                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 Tag No.: PLATFORM SUPPORT                                                      
 Z08                Gravity{1}                down            0.026      X            -0.025                    
 Z08  1   Guide                               left            0.025      Y            -0.003                    
 Stiff   :RIGID                               back            0.003      Z            -0.026                    
 
                    Thermal 1{1}              down        9   0.010      X        24   0.056                    
 Comp.Wt :   0.000                            rght       24   0.056      Y       -17  -0.020                    
                                              back       17   0.020      Z        -9  -0.010                    
 
                    Static Seismic 1{1}       up         78   0.098      X       132   0.000                    
                                              rght      132   0.000      Y        17   0.000                    
                                              forw       17   0.000      Z        78   0.098                    
 
                    Static Seismic 2{1}       down       91   0.026      X       137   0.000                    
                                              rght      137   0.000      Y        17   0.000                    
                                              forw       17   0.000      Z       -91  -0.026                    
 
                    Static Seismic 3{1}       up         80   0.098      X      -116  -0.063                    
                                              left      116   0.063      Y        17  -0.001                    
                                              forw       17  -0.001      Z        80   0.098                    
 
                    Static Seismic 4{1}       down       90   0.026      X      -111  -0.063                    
                                              left      111   0.063      Y        17  -0.001                    
                                              forw       17  -0.001      Z       -90  -0.026                    
 
                    Static Seismic 5{1}       up         77   0.098      X       131   0.000                    
                                              rght      131   0.000      Y        17  -0.000                    
                                              forw       17  -0.000      Z        77   0.098                    
 
                    Static Seismic 6{1}       down       91   0.026      X       136   0.000                    
                                              rght      136   0.000      Y        17  -0.001                    
                                              forw       17  -0.001      Z       -91  -0.026                    
 
                    Static Seismic 7{1}       up         79   0.098      X      -116  -0.063                    
                                              left      116   0.063      Y        17  -0.002                    
                                              forw       17  -0.002      Z        79   0.098                    
 
                    Static Seismic 8{1}       down       90   0.026      X      -113  -0.063                    
                                              left      113   0.063      Y        17  -0.002                    
                                              forw       17  -0.002      Z       -90  -0.026                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              back        0   0.000      Z         0   0.000                    
 
                    GT1{1}                    down        9   0.036      X        24   0.031                    
                                              rght       24   0.031      Y       -17  -0.022                    
                                              back       17   0.022      Z        -9  -0.036                    
 
                    GT1P1{1}                  down        9   0.036      X        24   0.031                    
                                              rght       24   0.031      Y       -17  -0.022                    
                                              back       17   0.022      Z        -9  -0.036                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E1{1}                up         69   0.063      X       156   0.031                    
                                              rght      156   0.031      Y            -0.022                    
                                              back            0.022      Z        69   0.063                    
 
                    GT1P1E2{1}                down      100   0.062      X       161   0.031                    
                                              rght      161   0.031      Y            -0.022                    
                                              back            0.022      Z      -100  -0.062                    
 
                    GT1P1E3{1}                up         71   0.063      X       -92  -0.031                    
                                              left       92   0.031      Y            -0.023                    
                                              back            0.023      Z        71   0.063                    
 
                    GT1P1E4{1}                down       98   0.062      X       -87  -0.031                    
                                              left       87   0.031      Y            -0.024                    
                                              back            0.024      Z       -98  -0.062                    
 
                    GT1P1E5{1}                up         69   0.063      X       155   0.031                    
                                              rght      155   0.031      Y            -0.023                    
                                              back            0.023      Z        69   0.063                    
 
                    GT1P1E6{1}                down      100   0.062      X       160   0.031                    
                                              rght      160   0.031      Y            -0.023                    
                                              back            0.023      Z      -100  -0.062                    
 
                    GT1P1E7{1}                up         71   0.063      X       -92  -0.031                    
                                              left       92   0.031      Y            -0.024                    
                                              back            0.024      Z        71   0.063                    
 
                    GT1P1E8{1}                down       99   0.062      X       -88  -0.031                    
                                              left       88   0.031      Y            -0.024                    
                                              back            0.024      Z       -99  -0.062                    
 
 Tag No.: LOADING ARM BRACE SUPPORT                                             
 Z06                Gravity{1}                down      423   0.000      X            -0.006                    
 Z06  1   Shoe                                -Z              0.025      Y      -423  -0.000                    
 Stiff   :RIGID                               -X              0.006      Z            -0.025                    
 
                    Thermal 1{1}              down       17   0.000      X             0.063                    
 Comp.Wt :   0.000                            -Z              0.016      Y       -17  -0.000                    
                                              +X              0.063      Z            -0.016                    
 
                    Static Seismic 1{1}       up          0   0.000      X             0.009                    
                                              +Z              0.246      Y         0   0.000                    
                                              +X              0.009      Z             0.246                    
 
                    Static Seismic 2{1}       up          1   0.000      X             0.009                    
                                              -Z              0.174      Y         1   0.000                    
                                              +X              0.009      Z            -0.174                    
 
                    Static Seismic 3{1}       up         14   0.000      X            -0.074                    
                                              +Z              0.247      Y        14   0.000                    
                                              -X              0.074      Z             0.247                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 4{1}       up         15   0.000      X            -0.074                    
                                              -Z              0.173      Y        15   0.000                    
                                              -X              0.074      Z            -0.173                    
 
                    Static Seismic 5{1}       down       16   0.000      X             0.014                    
                                              +Z              0.244      Y       -16  -0.000                    
                                              +X              0.014      Z             0.244                    
 
                    Static Seismic 6{1}       down       15   0.000      X             0.014                    
                                              -Z              0.175      Y       -15  -0.000                    
                                              +X              0.014      Z            -0.175                    
 
                    Static Seismic 7{1}       down        2   0.000      X            -0.070                    
                                              +Z              0.246      Y        -2  -0.000                    
                                              -X              0.070      Z             0.246                    
 
                    Static Seismic 8{1}       down        2   0.000      X            -0.069                    
                                              -Z              0.174      Y        -2  -0.000                    
                                              -X              0.069      Z            -0.174                    
 
                    Pressure 1{1}             down        0   0.000      X             0.000                    
                                              +Z              0.000      Y         0  -0.000                    
                                              +X              0.000      Z             0.000                    
 
                    GT1{1}                    down      440   0.000      X             0.057                    
                                              -Z              0.040      Y      -440  -0.000                    
                                              +X              0.057      Z            -0.040                    
 
                    GT1P1{1}                  down      440   0.000      X             0.057                    
                                              -Z              0.040      Y      -440  -0.000                    
                                              +X              0.057      Z            -0.040                    
 
                    GT1P1E1{1}                down      440   0.000      X             0.066                    
                                              +Z              0.206      Y      -440  -0.000                    
                                              +X              0.066      Z             0.206                    
 
                    GT1P1E2{1}                down      439   0.000      X             0.066                    
                                              -Z              0.214      Y      -439  -0.000                    
                                              +X              0.066      Z            -0.214                    
 
                    GT1P1E3{1}                down      426   0.000      X            -0.017                    
                                              +Z              0.207      Y      -426  -0.000                    
                                              -X              0.017      Z             0.207                    
 
                    GT1P1E4{1}                down      426   0.000      X            -0.017                    
                                              -Z              0.213      Y      -426  -0.000                    
                                              -X              0.017      Z            -0.213                    
 
                    GT1P1E5{1}                down      456   0.000      X             0.071                    
                                              +Z              0.204      Y      -456  -0.000                    
                                              +X              0.071      Z             0.204                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E6{1}                down      455   0.000      X             0.071                    
                                              -Z              0.216      Y      -455  -0.000                    
                                              +X              0.071      Z            -0.216                    
 
                    GT1P1E7{1}                down      443   0.000      X            -0.013                    
                                              +Z              0.206      Y      -443  -0.000                    
                                              -X              0.013      Z             0.206                    
 
                    GT1P1E8{1}                down      442   0.000      X            -0.012                    
                                              -Z              0.215      Y      -442  -0.000                    
                                              -X              0.012      Z            -0.215                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AA13               Gravity{1}                down      103   0.000      X            -0.028                    
 AA13 1   Rod Hgr                             -Z              0.017      Y      -103  -0.000                    
 Stiff   :RIGID                               -X              0.028      Z            -0.017                    
 
                    Thermal 1{1}              down      364   0.000      X             0.043                    
 Comp.Wt :   0.000                            -Z              0.016      Y      -364  -0.000                    
                                              +X              0.043      Z            -0.016                    
 
                    Static Seismic 1{1}       down       70   0.000      X             0.000                    
                                              +Z              0.048      Y       -70  -0.000                    
                                              +X              0.000      Z             0.048                    
 
                    Static Seismic 2{1}       down       83   0.000      X            -0.000                    
                                              +Z              0.008      Y       -83  -0.000                    
                                              -X              0.000      Z             0.008                    
 
                    Static Seismic 3{1}       down        7   0.000      X            -0.063                    
                                              +Z              0.047      Y        -7  -0.000                    
                                              -X              0.063      Z             0.047                    
 
                    Static Seismic 4{1}       down       23   0.000      X            -0.063                    
                                              +Z              0.007      Y       -23  -0.000                    
                                              -X              0.063      Z             0.007                    
 
                    Static Seismic 5{1}       down       89   0.000      X            -0.001                    
                                              +Z              0.049      Y       -89  -0.000                    
                                              -X              0.001      Z             0.049                    
 
                    Static Seismic 6{1}       down      103   0.000      X            -0.001                    
                                              +Z              0.010      Y      -103  -0.000                    
                                              -X              0.001      Z             0.010                    
 
                    Static Seismic 7{1}       down       29   0.000      X            -0.064                    
                                              +Z              0.049      Y       -29  -0.000                    
                                              -X              0.064      Z             0.049                    
 
                    Static Seismic 8{1}       down       44   0.000      X            -0.064                    
                                              +Z              0.009      Y       -44  -0.000                    
                                              -X              0.064      Z             0.009                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Pressure 1{1}             down        1   0.000      X            -0.000                    
                                              +Z              0.000      Y        -1  -0.000                    
                                              -X              0.000      Z             0.000                    
 
                    GT1{1}                    down      467   0.000      X             0.015                    
                                              -Z              0.033      Y      -467  -0.000                    
                                              +X              0.015      Z            -0.033                    
 
                    GT1P1{1}                  down      468   0.000      X             0.015                    
                                              -Z              0.033      Y      -468  -0.000                    
                                              +X              0.015      Z            -0.033                    
 
                    GT1P1E1{1}                down      538   0.000      X             0.015                    
                                              +Z              0.015      Y      -538  -0.000                    
                                              +X              0.015      Z             0.015                    
 
                    GT1P1E2{1}                down      551   0.000      X             0.015                    
                                              -Z              0.025      Y      -551  -0.000                    
                                              +X              0.015      Z            -0.025                    
 
                    GT1P1E3{1}                down      475   0.000      X            -0.048                    
                                              +Z              0.014      Y      -475  -0.000                    
                                              -X              0.048      Z             0.014                    
 
                    GT1P1E4{1}                down      491   0.000      X            -0.048                    
                                              -Z              0.025      Y      -491  -0.000                    
                                              -X              0.048      Z            -0.025                    
 
                    GT1P1E5{1}                down      557   0.000      X             0.014                    
                                              +Z              0.017      Y      -557  -0.000                    
                                              +X              0.014      Z             0.017                    
 
                    GT1P1E6{1}                down      571   0.000      X             0.014                    
                                              -Z              0.023      Y      -571  -0.000                    
                                              +X              0.014      Z            -0.023                    
 
                    GT1P1E7{1}                down      497   0.000      X            -0.049                    
                                              +Z              0.016      Y      -497  -0.000                    
                                              -X              0.049      Z             0.016                    
 
                    GT1P1E8{1}                down      512   0.000      X            -0.049                    
                                              -Z              0.024      Y      -512  -0.000                    
                                              -X              0.049      Z            -0.024                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AA12               Gravity{1}                down      328   0.000      X            -0.028                    
 AA12 1   Rod Hgr                             -Z              0.019      Y      -328  -0.000                    
 Stiff   :RIGID                               -X              0.028      Z            -0.019                    
 
                    Thermal 1{1}              up        107   0.000      X             0.061                    
 Comp.Wt :   0.000                            -Z              0.012      Y       107   0.000                    
                                              +X              0.061      Z            -0.012                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 1{1}       up         56   0.000      X             0.000                    
                                              +Z              0.025      Y        56   0.000                    
                                              +X              0.000      Z             0.025                    
 
                    Static Seismic 2{1}       up         73   0.000      X            -0.000                    
                                              +Z              0.031      Y        73   0.000                    
                                              -X              0.000      Z             0.031                    
 
                    Static Seismic 3{1}       up         16   0.000      X            -0.063                    
                                              +Z              0.024      Y        16   0.000                    
                                              -X              0.063      Z             0.024                    
 
                    Static Seismic 4{1}       up         38   0.000      X            -0.063                    
                                              +Z              0.030      Y        38   0.000                    
                                              -X              0.063      Z             0.030                    
 
                    Static Seismic 5{1}       down       25   0.000      X            -0.000                    
                                              +Z              0.028      Y       -25  -0.000                    
                                              -X              0.000      Z             0.028                    
 
                    Static Seismic 6{1}       down        6   0.000      X            -0.001                    
                                              +Z              0.033      Y        -6  -0.000                    
                                              -X              0.001      Z             0.033                    
 
                    Static Seismic 7{1}       down       62   0.000      X            -0.064                    
                                              +Z              0.026      Y       -62  -0.000                    
                                              -X              0.064      Z             0.026                    
 
                    Static Seismic 8{1}       down       41   0.000      X            -0.064                    
                                              +Z              0.032      Y       -41  -0.000                    
                                              -X              0.064      Z             0.032                    
 
                    Pressure 1{1}             up          0   0.000      X             0.000                    
                                              +Z              0.000      Y         0   0.000                    
                                              +X              0.000      Z             0.000                    
 
                    GT1{1}                    down      221   0.000      X             0.033                    
                                              -Z              0.030      Y      -221  -0.000                    
                                              +X              0.033      Z            -0.030                    
 
                    GT1P1{1}                  down      221   0.000      X             0.033                    
                                              -Z              0.030      Y      -221  -0.000                    
                                              +X              0.033      Z            -0.030                    
 
                    GT1P1E1{1}                down      165   0.000      X             0.033                    
                                              -Z              0.005      Y      -165  -0.000                    
                                              +X              0.033      Z            -0.005                    
 
                    GT1P1E2{1}                down      148   0.000      X             0.033                    
                                              +Z              0.001      Y      -148  -0.000                    
                                              +X              0.033      Z             0.001                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E3{1}                down      205   0.000      X            -0.030                    
                                              -Z              0.006      Y      -205  -0.000                    
                                              -X              0.030      Z            -0.006                    
 
                    GT1P1E4{1}                down      183   0.000      X            -0.030                    
                                              -Z              0.000      Y      -183  -0.000                    
                                              -X              0.030      Z            -0.000                    
 
                    GT1P1E5{1}                down      246   0.000      X             0.032                    
                                              -Z              0.003      Y      -246  -0.000                    
                                              +X              0.032      Z            -0.003                    
 
                    GT1P1E6{1}                down      226   0.000      X             0.032                    
                                              +Z              0.003      Y      -226  -0.000                    
                                              +X              0.032      Z             0.003                    
 
                    GT1P1E7{1}                down      283   0.000      X            -0.031                    
                                              -Z              0.004      Y      -283  -0.000                    
                                              -X              0.031      Z            -0.004                    
 
                    GT1P1E8{1}                down      261   0.000      X            -0.031                    
                                              +Z              0.002      Y      -261  -0.000                    
                                              -X              0.031      Z             0.002                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AA14               Gravity{1}                down            0.032      X            -0.043                    
 AA14 1   Guide                               left            0.043      Y            -0.008                    
 Stiff   :RIGID                               back            0.008      Z            -0.032                    
 
                    Thermal 1{1}              down            0.004      X             0.062                    
 Comp.Wt :   0.000                            rght            0.062      Y            -0.011                    
                                              back            0.011      Z            -0.004                    
 
                    Static Seismic 1{1}       up         77   0.098      X             0.017                    
                                              rght            0.017      Y             0.005                    
                                              forw            0.005      Z        77   0.098                    
 
                    Static Seismic 2{1}       down       74   0.027      X             0.017                    
                                              rght            0.017      Y             0.005                    
                                              forw            0.005      Z       -74  -0.027                    
 
                    Static Seismic 3{1}       up         76   0.098      X            -0.077                    
                                              left            0.077      Y            -0.004                    
                                              back            0.004      Z        76   0.098                    
 
                    Static Seismic 4{1}       down       74   0.027      X            -0.077                    
                                              left            0.077      Y            -0.004                    
                                              back            0.004      Z       -74  -0.027                    
 
                    Static Seismic 5{1}       up         77   0.098      X             0.013                    
                                              rght            0.013      Y             0.003                    
                                              forw            0.003      Z        77   0.098                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 6{1}       down       74   0.027      X             0.013                    
                                              rght            0.013      Y             0.003                    
                                              forw            0.003      Z       -74  -0.027                    
 
                    Static Seismic 7{1}       up         76   0.098      X        -1  -0.081                    
                                              left        1   0.081      Y            -0.006                    
                                              back            0.006      Z        76   0.098                    
 
                    Static Seismic 8{1}       down       74   0.027      X            -0.081                    
                                              left            0.081      Y            -0.006                    
                                              back            0.006      Z       -74  -0.027                    
 
                    Pressure 1{1}             up              0.000      X             0.000                    
                                              rght            0.000      Y            -0.000                    
                                              back            0.000      Z             0.000                    
 
                    GT1{1}                    down            0.036      X             0.019                    
                                              rght            0.019      Y            -0.019                    
                                              back            0.019      Z            -0.036                    
 
                    GT1P1{1}                  down            0.035      X             0.019                    
                                              rght            0.019      Y            -0.019                    
                                              back            0.019      Z            -0.035                    
 
                    GT1P1E1{1}                up         77   0.063      X             0.036                    
                                              rght            0.036      Y            -0.014                    
                                              back            0.014      Z        77   0.063                    
 
                    GT1P1E2{1}                down       74   0.062      X             0.036                    
                                              rght            0.036      Y            -0.014                    
                                              back            0.014      Z       -74  -0.062                    
 
                    GT1P1E3{1}                up         76   0.063      X            -0.058                    
                                              left            0.058      Y            -0.023                    
                                              back            0.023      Z        76   0.063                    
 
                    GT1P1E4{1}                down       74   0.062      X            -0.058                    
                                              left            0.058      Y            -0.023                    
                                              back            0.023      Z       -74  -0.062                    
 
                    GT1P1E5{1}                up         77   0.063      X             0.032                    
                                              rght            0.032      Y            -0.016                    
                                              back            0.016      Z        77   0.063                    
 
                    GT1P1E6{1}                down       74   0.062      X             0.032                    
                                              rght            0.032      Y            -0.016                    
                                              back            0.016      Z       -74  -0.062                    
 
                    GT1P1E7{1}                up         76   0.063      X        -1  -0.062                    
                                              left        1   0.062      Y            -0.025                    
                                              back            0.025      Z        76   0.063                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E8{1}                down       74   0.062      X            -0.062                    
                                              left            0.062      Y            -0.025                    
                                              back            0.025      Z       -74  -0.062                    
 
 Tag No.: LOADING ARM BRACE SUPPORT                                             
 AA10               Gravity{1}                down      437   0.000      X            -0.099                    
 AA10 1   Shoe                                -Z              0.043      Y      -437  -0.000                    
 Stiff   :RIGID                               -X              0.099      Z            -0.043                    
 
                    Thermal 1{1}              down        2   0.000      X             0.098                    
 Comp.Wt :   0.000                            +Z              0.010      Y        -2  -0.000                    
                                              +X              0.098      Z             0.010                    
 
                    Static Seismic 1{1}       up         21   0.000      X             0.069                    
                                              +Z              0.376      Y        21   0.000                    
                                              +X              0.069      Z             0.376                    
 
                    Static Seismic 2{1}       up         22   0.000      X             0.070                    
                                              -Z              0.308      Y        22   0.000                    
                                              +X              0.070      Z            -0.308                    
 
                    Static Seismic 3{1}       down        2   0.000      X            -0.117                    
                                              +Z              0.383      Y        -2  -0.000                    
                                              -X              0.117      Z             0.383                    
 
                    Static Seismic 4{1}       down        2   0.000      X            -0.117                    
                                              -Z              0.302      Y        -2  -0.000                    
                                              -X              0.117      Z            -0.302                    
 
                    Static Seismic 5{1}       up          2   0.000      X             0.052                    
                                              +Z              0.376      Y         2   0.000                    
                                              +X              0.052      Z             0.376                    
 
                    Static Seismic 6{1}       up          2   0.000      X             0.052                    
                                              -Z              0.308      Y         2   0.000                    
                                              +X              0.052      Z            -0.308                    
 
                    Static Seismic 7{1}       down       22   0.000      X            -0.134                    
                                              +Z              0.383      Y       -22  -0.000                    
                                              -X              0.134      Z             0.383                    
 
                    Static Seismic 8{1}       down       21   0.000      X            -0.134                    
                                              -Z              0.302      Y       -21  -0.000                    
                                              -X              0.134      Z            -0.302                    
 
                    Pressure 1{1}             down        0   0.000      X             0.000                    
                                              +Z              0.000      Y         0  -0.000                    
                                              +X              0.000      Z             0.000                    
 
                    GT1{1}                    down      439   0.000      X            -0.001                    
                                              -Z              0.033      Y      -439  -0.000                    
                                              -X              0.001      Z            -0.033                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1{1}                  down      439   0.000      X            -0.001                    
                                              -Z              0.033      Y      -439  -0.000                    
                                              -X              0.001      Z            -0.033                    
 
                    GT1P1E1{1}                down      418   0.000      X             0.068                    
                                              +Z              0.343      Y      -418  -0.000                    
                                              +X              0.068      Z             0.343                    
 
                    GT1P1E2{1}                down      418   0.000      X             0.069                    
                                              -Z              0.341      Y      -418  -0.000                    
                                              +X              0.069      Z            -0.341                    
 
                    GT1P1E3{1}                down      442   0.000      X            -0.118                    
                                              +Z              0.350      Y      -442  -0.000                    
                                              -X              0.118      Z             0.350                    
 
                    GT1P1E4{1}                down      441   0.000      X            -0.118                    
                                              -Z              0.335      Y      -441  -0.000                    
                                              -X              0.118      Z            -0.335                    
 
                    GT1P1E5{1}                down      438   0.000      X             0.051                    
                                              +Z              0.344      Y      -438  -0.000                    
                                              +X              0.051      Z             0.344                    
 
                    GT1P1E6{1}                down      437   0.000      X             0.051                    
                                              -Z              0.341      Y      -437  -0.000                    
                                              +X              0.051      Z            -0.341                    
 
                    GT1P1E7{1}                down      461   0.000      X            -0.135                    
                                              +Z              0.351      Y      -461  -0.000                    
                                              -X              0.135      Z             0.351                    
 
                    GT1P1E8{1}                down      461   0.000      X            -0.135                    
                                              -Z              0.334      Y      -461  -0.000                    
                                              -X              0.135      Z            -0.334                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AC06               Gravity{1}                down       14   0.000      X            -0.008                    
 AC06 1   Rod Hgr                             -Z              0.003      Y       -14  -0.000                    
 Stiff   :RIGID                               -X              0.008      Z            -0.003                    
 
                    Thermal 1{1}              down        3   0.000      X             0.032                    
 Comp.Wt :   0.000                            -Z              0.051      Y        -3  -0.000                    
                                              +X              0.032      Z            -0.051                    
 
                    Static Seismic 1{1}       up          5   0.000      X             0.094                    
                                              +Z              0.202      Y         5   0.000                    
                                              +X              0.094      Z             0.202                    
 
                    Static Seismic 2{1}       up          3   0.000      X             0.127                    
                                              -Z              0.153      Y         3   0.000                    
                                              +X              0.127      Z            -0.153                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 3{1}       down        1   0.000      X            -0.162                    
                                              +Z              0.189      Y        -1  -0.000                    
                                              -X              0.162      Z             0.189                    
 
                    Static Seismic 4{1}       up          1   0.000      X            -0.127                    
                                              -Z              0.165      Y         1   0.000                    
                                              -X              0.127      Z            -0.165                    
 
                    Static Seismic 5{1}       down        0   0.000      X             0.092                    
                                              +Z              0.206      Y         0  -0.000                    
                                              +X              0.092      Z             0.206                    
 
                    Static Seismic 6{1}       up          0   0.000      X             0.128                    
                                              -Z              0.150      Y         0   0.000                    
                                              +X              0.128      Z            -0.150                    
 
                    Static Seismic 7{1}       down        4   0.000      X            -0.162                    
                                              +Z              0.192      Y        -4  -0.000                    
                                              -X              0.162      Z             0.192                    
 
                    Static Seismic 8{1}       down        2   0.000      X            -0.126                    
                                              -Z              0.162      Y        -2  -0.000                    
                                              -X              0.126      Z            -0.162                    
 
                    Pressure 1{1}             down        0   0.000      X             0.000                    
                                              +Z              0.001      Y         0  -0.000                    
                                              +X              0.000      Z             0.001                    
 
                    GT1{1}                    down       16   0.000      X             0.024                    
                                              -Z              0.055      Y       -16  -0.000                    
                                              +X              0.024      Z            -0.055                    
 
                    GT1P1{1}                  down       16   0.000      X             0.024                    
                                              -Z              0.054      Y       -16  -0.000                    
                                              +X              0.024      Z            -0.054                    
 
                    GT1P1E1{1}                down       12   0.000      X             0.118                    
                                              +Z              0.149      Y       -12  -0.000                    
                                              +X              0.118      Z             0.149                    
 
                    GT1P1E2{1}                down       13   0.000      X             0.152                    
                                              -Z              0.206      Y       -13  -0.000                    
                                              +X              0.152      Z            -0.206                    
 
                    GT1P1E3{1}                down       18   0.000      X            -0.138                    
                                              +Z              0.135      Y       -18  -0.000                    
                                              -X              0.138      Z             0.135                    
 
                    GT1P1E4{1}                down       16   0.000      X            -0.103                    
                                              -Z              0.219      Y       -16  -0.000                    
                                              -X              0.103      Z            -0.219                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E5{1}                down       16   0.000      X             0.117                    
                                              +Z              0.152      Y       -16  -0.000                    
                                              +X              0.117      Z             0.152                    
 
                    GT1P1E6{1}                down       16   0.000      X             0.152                    
                                              -Z              0.204      Y       -16  -0.000                    
                                              +X              0.152      Z            -0.204                    
 
                    GT1P1E7{1}                down       21   0.000      X            -0.137                    
                                              +Z              0.138      Y       -21  -0.000                    
                                              -X              0.137      Z             0.138                    
 
                    GT1P1E8{1}                down       19   0.000      X            -0.102                    
                                              -Z              0.216      Y       -19  -0.000                    
                                              -X              0.102      Z            -0.216                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AC05               Gravity{1}                down       13   0.000      X            -0.008                    
 AC05 1   Rod Hgr                             -Z              0.006      Y       -13  -0.000                    
 Stiff   :RIGID                               -X              0.008      Z            -0.006                    
 
                    Thermal 1{1}              up          1   0.000      X             0.050                    
 Comp.Wt :   0.000                            -Z              0.033      Y         1   0.000                    
                                              +X              0.050      Z            -0.033                    
 
                    Static Seismic 1{1}       up         13   0.007      X             0.094                    
                                              +Z              0.325      Y        13   0.007                    
                                              +X              0.094      Z             0.325                    
 
                    Static Seismic 2{1}       down        2   0.000      X             0.127                    
                                              -Z              0.232      Y        -2  -0.000                    
                                              +X              0.127      Z            -0.232                    
 
                    Static Seismic 3{1}       up          9   0.000      X            -0.162                    
                                              +Z              0.274      Y         9   0.000                    
                                              -X              0.162      Z             0.274                    
 
                    Static Seismic 4{1}       down       12   0.000      X            -0.127                    
                                              -Z              0.287      Y       -12  -0.000                    
                                              -X              0.127      Z            -0.287                    
 
                    Static Seismic 5{1}       up         13   0.003      X             0.093                    
                                              +Z              0.332      Y        13   0.003                    
                                              +X              0.093      Z             0.332                    
 
                    Static Seismic 6{1}       down        5   0.000      X             0.128                    
                                              -Z              0.229      Y        -5  -0.000                    
                                              +X              0.128      Z            -0.229                    
 
                    Static Seismic 7{1}       up          5   0.000      X            -0.162                    
                                              +Z              0.278      Y         5   0.000                    
                                              -X              0.162      Z             0.278                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 8{1}       down       15   0.000      X            -0.126                    
                                              -Z              0.283      Y       -15  -0.000                    
                                              -X              0.126      Z            -0.283                    
 
                    Pressure 1{1}             down        0   0.000      X             0.000                    
                                              +Z              0.001      Y         0  -0.000                    
                                              +X              0.000      Z             0.001                    
 
                    GT1{1}                    down       12   0.000      X             0.042                    
                                              -Z              0.040      Y       -12  -0.000                    
                                              +X              0.042      Z            -0.040                    
 
                    GT1P1{1}                  down       13   0.000      X             0.042                    
                                              -Z              0.039      Y       -13  -0.000                    
                                              +X              0.042      Z            -0.039                    
 
                    GT1P1E1{1}                up              0.007      X             0.136                    
                                              +Z              0.286      Y             0.007                    
                                              +X              0.136      Z             0.286                    
 
                    GT1P1E2{1}                down       14   0.000      X             0.170                    
                                              -Z              0.272      Y       -14  -0.000                    
                                              +X              0.170      Z            -0.272                    
 
                    GT1P1E3{1}                down        4   0.000      X            -0.120                    
                                              +Z              0.235      Y        -4  -0.000                    
                                              -X              0.120      Z             0.235                    
 
                    GT1P1E4{1}                down       24   0.000      X            -0.085                    
                                              -Z              0.326      Y       -24  -0.000                    
                                              -X              0.085      Z            -0.326                    
 
                    GT1P1E5{1}                up              0.003      X             0.135                    
                                              +Z              0.292      Y             0.003                    
                                              +X              0.135      Z             0.292                    
 
                    GT1P1E6{1}                down       18   0.000      X             0.170                    
                                              -Z              0.268      Y       -18  -0.000                    
                                              +X              0.170      Z            -0.268                    
 
                    GT1P1E7{1}                down        7   0.000      X            -0.119                    
                                              +Z              0.238      Y        -7  -0.000                    
                                              -X              0.119      Z             0.238                    
 
                    GT1P1E8{1}                down       27   0.000      X            -0.084                    
                                              -Z              0.323      Y       -27  -0.000                    
                                              -X              0.084      Z            -0.323                    
 
 Tag No.: TYPE 3                                                                
 AD02               Gravity{1}                down       78   0.000      X             0.000                    
 AD02 1   Guide                               left            0.000      Y       -78  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z            -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Thermal 1{1}              down       43   0.000      X       -94  -0.006                    
 Comp.Wt :   0.000                            rght       13   0.001      Y       -43  -0.000                    
                                              back       94   0.006      Z        13   0.001                    
 
                    Static Seismic 1{1}       up        170   0.000      X        94  -0.000                    
                                              left       13  -0.000      Y       170   0.000                    
                                              forw       94  -0.000      Z       -13   0.000                    
 
                    Static Seismic 2{1}       up        101   0.000      X        94  -0.000                    
                                              left       13   0.000      Y       101   0.000                    
                                              forw       94  -0.000      Z       -13  -0.000                    
 
                    Static Seismic 3{1}       down       62   0.000      X        94  -0.000                    
                                              left       13  -0.000      Y       -62  -0.000                    
                                              forw       94  -0.000      Z       -13   0.000                    
 
                    Static Seismic 4{1}       down      132   0.000      X        94  -0.000                    
                                              left       13   0.000      Y      -132  -0.000                    
                                              forw       94  -0.000      Z       -13  -0.000                    
 
                    Static Seismic 5{1}       up        130   0.000      X        94  -0.000                    
                                              left       13  -0.000      Y       130   0.000                    
                                              forw       94  -0.000      Z       -13   0.000                    
 
                    Static Seismic 6{1}       up         60   0.000      X        94  -0.000                    
                                              left       13   0.000      Y        60   0.000                    
                                              forw       94  -0.000      Z       -13  -0.000                    
 
                    Static Seismic 7{1}       down      102   0.000      X        94  -0.000                    
                                              left       13  -0.000      Y      -102  -0.000                    
                                              forw       94  -0.000      Z       -13   0.000                    
 
                    Static Seismic 8{1}       down      172   0.000      X        94  -0.000                    
                                              left       13   0.000      Y      -172  -0.000                    
                                              forw       94  -0.000      Z       -13  -0.000                    
 
                    Pressure 1{1}             down        0   0.000      X         0  -0.000                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              back        0   0.000      Z         0   0.000                    
 
                    GT1{1}                    down      121   0.000      X       -94  -0.006                    
                                              rght       13   0.001      Y      -121  -0.000                    
                                              back       94   0.006      Z        13   0.001                    
 
                    GT1P1{1}                  down      121   0.000      X       -94  -0.006                    
                                              rght       13   0.001      Y      -121  -0.000                    
                                              back       94   0.006      Z        13   0.001                    
 
                    GT1P1E1{1}                up         49   0.000      X            -0.006                    
                                              rght            0.001      Y        49   0.000                    
                                              back            0.006      Z             0.001                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E2{1}                down       21   0.000      X            -0.006                    
                                              rght            0.000      Y       -21  -0.000                    
                                              back            0.006      Z             0.000                    
 
                    GT1P1E3{1}                down      183   0.000      X            -0.006                    
                                              rght            0.001      Y      -183  -0.000                    
                                              back            0.006      Z             0.001                    
 
                    GT1P1E4{1}                down      253   0.000      X            -0.006                    
                                              rght            0.000      Y      -253  -0.000                    
                                              back            0.006      Z             0.000                    
 
                    GT1P1E5{1}                up          8   0.000      X            -0.006                    
                                              rght            0.001      Y         8   0.000                    
                                              back            0.006      Z             0.001                    
 
                    GT1P1E6{1}                down       61   0.000      X            -0.006                    
                                              rght            0.000      Y       -61  -0.000                    
                                              back            0.006      Z             0.000                    
 
                    GT1P1E7{1}                down      224   0.000      X            -0.006                    
                                              rght            0.001      Y      -224  -0.000                    
                                              back            0.006      Z             0.001                    
 
                    GT1P1E8{1}                down      294   0.000      X            -0.006                    
                                              rght            0.000      Y      -294  -0.000                    
                                              back            0.006      Z             0.000                    
 
 Tag No.: TYPE 3                                                                
 AD26               Gravity{1}                down      241   0.000      X         0   0.001                    
 AD26 1   Guide                               left            0.001      Y      -241  -0.000                    
 Stiff   :RIGID                               back            0.003      Z         1  -0.003                    
 
                    Thermal 1{1}              up        306   0.000      X       -26  -0.041                    
 Comp.Wt :   0.000                            rght       27   0.041      Y       307   0.000                    
                                              forw       44   0.068      Z        43   0.068                    
 
                    Static Seismic 1{1}       down      122   0.000      X        27  -0.000                    
                                              left       27  -0.000      Y      -122   0.000                    
                                              back       44  -0.030      Z       -44   0.030                    
 
                    Static Seismic 2{1}       down      165   0.000      X        27   0.001                    
                                              left       27   0.001      Y      -165  -0.000                    
                                              back       44   0.035      Z       -44  -0.035                    
 
                    Static Seismic 3{1}       up        155   0.000      X        27  -0.001                    
                                              left       27  -0.001      Y       155   0.000                    
                                              back       44  -0.034      Z       -45   0.034                    
 
                    Static Seismic 4{1}       up        113   0.000      X        27  -0.000                    
                                              left       27  -0.000      Y       113  -0.000                    
                                              back       44   0.032      Z       -45  -0.032                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 5{1}       down      112   0.000      X        27  -0.000                    
                                              left       27  -0.000      Y      -112   0.000                    
                                              back       44  -0.030      Z       -44   0.030                    
 
                    Static Seismic 6{1}       down      155   0.000      X        27   0.001                    
                                              left       27   0.001      Y      -155  -0.000                    
                                              back       44   0.035      Z       -44  -0.035                    
 
                    Static Seismic 7{1}       up        166   0.000      X        27  -0.001                    
                                              left       27  -0.001      Y       165   0.000                    
                                              back       44  -0.035      Z       -45   0.035                    
 
                    Static Seismic 8{1}       up        123   0.000      X        27  -0.000                    
                                              left       27  -0.000      Y       123  -0.000                    
                                              back       44   0.031      Z       -45  -0.031                    
 
                    Pressure 1{1}             up          1   0.000      X         0  -0.000                    
                                              rght        0   0.000      Y         1   0.000                    
                                              forw        0   0.000      Z         0   0.000                    
 
                    GT1{1}                    up         66   0.000      X       -26  -0.040                    
                                              rght       27   0.040      Y        66   0.000                    
                                              forw       44   0.065      Z        44   0.065                    
 
                    GT1P1{1}                  up         66   0.000      X       -27  -0.040                    
                                              rght       27   0.040      Y        66   0.000                    
                                              forw       44   0.065      Z        44   0.065                    
 
                    GT1P1E1{1}                down       56   0.000      X         0  -0.040                    
                                              rght            0.040      Y       -56   0.000                    
                                              forw            0.095      Z         0   0.095                    
 
                    GT1P1E2{1}                down       98   0.000      X         0  -0.039                    
                                              rght            0.039      Y       -98   0.000                    
                                              forw            0.030      Z         0   0.030                    
 
                    GT1P1E3{1}                up        222   0.000      X         0  -0.041                    
                                              rght            0.041      Y       222   0.000                    
                                              forw            0.100      Z        -1   0.100                    
 
                    GT1P1E4{1}                up        179   0.000      X         0  -0.040                    
                                              rght            0.040      Y       179   0.000                    
                                              forw            0.034      Z        -1   0.034                    
 
                    GT1P1E5{1}                down       46   0.000      X         0  -0.040                    
                                              rght            0.040      Y       -46   0.000                    
                                              forw            0.096      Z         0   0.096                    
 
                    GT1P1E6{1}                down       88   0.000      X         0  -0.039                    
                                              rght            0.039      Y       -88   0.000                    
                                              forw            0.031      Z         0   0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E7{1}                up        232   0.000      X         0  -0.041                    
                                              rght            0.041      Y       232   0.000                    
                                              forw            0.100      Z        -1   0.101                    
 
                    GT1P1E8{1}                up        189   0.000      X         0  -0.040                    
                                              rght            0.040      Y       189   0.000                    
                                              forw            0.034      Z        -1   0.034                    
 
 Tag No.: TYPE 3                                                                
 AD27               Gravity{1}                down      152   0.000      X            -0.003                    
 AD27 1   Guide                               rght            0.003      Y      -152  -0.000                    
 Stiff   :RIGID                               back            0.002      Z            -0.002                    
 
                    Thermal 1{1}              up        136   0.000      X        -9  -0.037                    
 Comp.Wt :   0.000                            rght        9   0.037      Y       136   0.000                    
                                              forw        8   0.035      Z         8   0.035                    
 
                    Static Seismic 1{1}       down       56   0.000      X         9  -0.003                    
                                              left        9  -0.003      Y       -56  -0.000                    
                                              back        8  -0.029      Z        -8   0.029                    
 
                    Static Seismic 2{1}       up         20   0.000      X         9   0.005                    
                                              left        9   0.005      Y        20   0.000                    
                                              back        8   0.035      Z        -8  -0.035                    
 
                    Static Seismic 3{1}       up         25   0.000      X         9  -0.009                    
                                              left        9  -0.009      Y        25   0.000                    
                                              back        8  -0.034      Z        -8   0.034                    
 
                    Static Seismic 4{1}       up        102   0.000      X         9  -0.001                    
                                              left        9  -0.001      Y       102   0.000                    
                                              back        8   0.032      Z        -8  -0.032                    
 
                    Static Seismic 5{1}       down       99   0.000      X         9  -0.003                    
                                              left        9  -0.003      Y       -99  -0.000                    
                                              back        8  -0.030      Z        -8   0.030                    
 
                    Static Seismic 6{1}       down       22   0.000      X         9   0.005                    
                                              left        9   0.005      Y       -22  -0.000                    
                                              back        8   0.035      Z        -8  -0.035                    
 
                    Static Seismic 7{1}       down       18   0.000      X         9  -0.009                    
                                              left        9  -0.009      Y       -18  -0.000                    
                                              back        8  -0.035      Z        -8   0.035                    
 
                    Static Seismic 8{1}       up         59   0.000      X         9  -0.002                    
                                              left        9  -0.002      Y        59   0.000                    
                                              back        8   0.031      Z        -8  -0.031                    
 
                    Pressure 1{1}             up          0   0.000      X         0  -0.000                    
                                              left        0  -0.000      Y         0   0.000                    
                                              back        0  -0.000      Z         0   0.000                    
 

Page 690

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 693 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
07:49 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  94
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1{1}                    down       16   0.000      X        -9  -0.040                    
                                              rght        9   0.040      Y       -16  -0.000                    
                                              forw        8   0.032      Z         8   0.032                    
 
                    GT1P1{1}                  down       16   0.000      X        -9  -0.040                    
                                              rght        9   0.040      Y       -16  -0.000                    
                                              forw        8   0.032      Z         8   0.032                    
 
                    GT1P1E1{1}                down       72   0.000      X            -0.043                    
                                              rght            0.043      Y       -72  -0.000                    
                                              forw            0.062      Z             0.062                    
 
                    GT1P1E2{1}                up          5   0.000      X            -0.035                    
                                              rght            0.035      Y         5   0.000                    
                                              back            0.003      Z            -0.003                    
 
                    GT1P1E3{1}                up          9   0.000      X            -0.049                    
                                              rght            0.049      Y         9   0.000                    
                                              forw            0.067      Z             0.067                    
 
                    GT1P1E4{1}                up         86   0.000      X            -0.042                    
                                              rght            0.042      Y        86   0.000                    
                                              forw            0.000      Z             0.000                    
 
                    GT1P1E5{1}                down      114   0.000      X            -0.043                    
                                              rght            0.043      Y      -114  -0.000                    
                                              forw            0.062      Z             0.062                    
 
                    GT1P1E6{1}                down       38   0.000      X            -0.035                    
                                              rght            0.035      Y       -38  -0.000                    
                                              back            0.003      Z            -0.003                    
 
                    GT1P1E7{1}                down       33   0.000      X            -0.049                    
                                              rght            0.049      Y       -33  -0.000                    
                                              forw            0.067      Z             0.067                    
 
                    GT1P1E8{1}                up         44   0.000      X            -0.042                    
                                              rght            0.042      Y        44   0.000                    
                                              forw            0.001      Z             0.001                    
 
 Tag No.: TYPE 3                                                                
 AD28               Gravity{1}                down      284   0.000      X            -0.003                    
 AD28 1   Guide                               rght            0.003      Y      -284  -0.000                    
 Stiff   :RIGID                               back            0.002      Z            -0.002                    
 
                    Thermal 1{1}              up        197   0.000      X       -63  -0.029                    
 Comp.Wt :   0.000                            rght       63   0.029      Y       197   0.000                    
                                              back       51   0.024      Z       -51  -0.024                    
 
                    Static Seismic 1{1}       up         78   0.000      X        61   0.000                    
                                              left       61   0.000      Y        78   0.000                    
                                              forw       52   0.029      Z        52   0.029                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 2{1}       up         85   0.000      X        17  -0.000                    
                                              left       17  -0.000      Y        85   0.000                    
                                              forw       52  -0.036      Z        52  -0.036                    
 
                    Static Seismic 3{1}       up         56   0.000      X       -35  -0.000                    
                                              rght       35   0.000      Y        56   0.000                    
                                              forw       52   0.034      Z        52   0.034                    
 
                    Static Seismic 4{1}       up         64   0.000      X       -78  -0.000                    
                                              rght       78   0.000      Y        64   0.000                    
                                              forw       52  -0.032      Z        52  -0.032                    
 
                    Static Seismic 5{1}       up          9   0.000      X        63   0.000                    
                                              left       63   0.000      Y         9   0.000                    
                                              forw       52   0.030      Z        52   0.030                    
 
                    Static Seismic 6{1}       up         15   0.000      X        19  -0.000                    
                                              left       19  -0.000      Y        15   0.000                    
                                              forw       52  -0.035      Z        52  -0.035                    
 
                    Static Seismic 7{1}       down       12   0.000      X       -34  -0.000                    
                                              rght       34   0.000      Y       -12  -0.000                    
                                              forw       52   0.035      Z        52   0.035                    
 
                    Static Seismic 8{1}       down        5   0.000      X       -76  -0.000                    
                                              rght       76   0.000      Y        -5  -0.000                    
                                              forw       52  -0.031      Z        52  -0.031                    
 
                    Pressure 1{1}             up          0   0.000      X         0  -0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              back        0  -0.000      Z         0   0.000                    
 
                    GT1{1}                    down       87   0.000      X       -63  -0.031                    
                                              rght       63   0.031      Y       -87  -0.000                    
                                              back       51   0.026      Z       -51  -0.026                    
 
                    GT1P1{1}                  down       87   0.000      X       -64  -0.031                    
                                              rght       64   0.031      Y       -87  -0.000                    
                                              back       52   0.026      Z       -52  -0.026                    
 
                    GT1P1E1{1}                down        9   0.000      X        -3  -0.031                    
                                              rght        3   0.031      Y        -9  -0.000                    
                                              back        0  -0.003      Z         0   0.003                    
 
                    GT1P1E2{1}                down        2   0.000      X       -46  -0.031                    
                                              rght       46   0.031      Y        -2  -0.000                    
                                              back        0   0.062      Z         0  -0.062                    
 
                    GT1P1E3{1}                down       30   0.000      X       -98  -0.031                    
                                              rght       98   0.031      Y       -30  -0.000                    
                                              back        0  -0.008      Z         0   0.008                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E4{1}                down       22   0.000      X      -141  -0.031                    
                                              rght      141   0.031      Y       -22  -0.000                    
                                              back        0   0.058      Z         0  -0.058                    
 
                    GT1P1E5{1}                down       78   0.000      X        -1  -0.031                    
                                              rght        1   0.031      Y       -78  -0.000                    
                                              back        0  -0.004      Z         0   0.004                    
 
                    GT1P1E6{1}                down       71   0.000      X       -45  -0.031                    
                                              rght       45   0.031      Y       -71  -0.000                    
                                              back        0   0.061      Z         0  -0.061                    
 
                    GT1P1E7{1}                down       99   0.000      X       -98  -0.031                    
                                              rght       98   0.031      Y       -99  -0.000                    
                                              back        0  -0.009      Z         0   0.009                    
 
                    GT1P1E8{1}                down       92   0.000      X      -140  -0.031                    
                                              rght      140   0.031      Y       -92  -0.000                    
                                              back        0   0.057      Z         0  -0.057                    
 
 Tag No.: TYPE 3                                                                
 AD11               Gravity{1}                down       70   0.000      X             0.002                    
 AD11 1   Guide                               left            0.002      Y       -70  -0.000                    
 Stiff   :RIGID                               back            0.002      Z            -0.002                    
 
                    Thermal 1{1}              up         85   0.000      X        -9  -0.033                    
 Comp.Wt :   0.000                            rght        9   0.033      Y        85   0.000                    
                                              back       10   0.043      Z       -10  -0.043                    
 
                    Static Seismic 1{1}       up          1   0.000      X         9   0.014                    
                                              left        9   0.014      Y         1   0.000                    
                                              forw       11   0.028      Z        11   0.028                    
 
                    Static Seismic 2{1}       up          1   0.000      X         9   0.013                    
                                              left        9   0.013      Y         1   0.000                    
                                              forw       11  -0.035      Z        11  -0.035                    
 
                    Static Seismic 3{1}       up         19   0.000      X        -9  -0.000                    
                                              rght        9   0.000      Y        19   0.000                    
                                              forw       11   0.033      Z        11   0.033                    
 
                    Static Seismic 4{1}       up         20   0.000      X         9   0.006                    
                                              left        9   0.006      Y        20   0.000                    
                                              forw       11  -0.031      Z        11  -0.031                    
 
                    Static Seismic 5{1}       down       19   0.000      X         9   0.015                    
                                              left        9   0.015      Y       -19  -0.000                    
                                              forw       11   0.029      Z        11   0.029                    
 
                    Static Seismic 6{1}       down       18   0.000      X         9   0.014                    
                                              left        9   0.014      Y       -18  -0.000                    
                                              forw       11  -0.034      Z        11  -0.034                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 7{1}       down        1   0.000      X        -8  -0.000                    
                                              rght        8   0.000      Y        -1  -0.000                    
                                              forw       11   0.034      Z        11   0.034                    
 
                    Static Seismic 8{1}       down        0   0.000      X         9   0.006                    
                                              left        9   0.006      Y         0  -0.000                    
                                              forw       11  -0.031      Z        11  -0.031                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              left        0   0.000      Y         0   0.000                    
                                              back        0  -0.000      Z         0   0.000                    
 
                    GT1{1}                    up         15   0.000      X        -9  -0.031                    
                                              rght        9   0.031      Y        15   0.000                    
                                              back       10   0.045      Z       -10  -0.045                    
 
                    GT1P1{1}                  up         16   0.000      X        -9  -0.031                    
                                              rght        9   0.031      Y        16   0.000                    
                                              back       11   0.045      Z       -11  -0.045                    
 
                    GT1P1E1{1}                up         16   0.000      X            -0.017                    
                                              rght            0.017      Y        16   0.000                    
                                              back            0.017      Z            -0.017                    
 
                    GT1P1E2{1}                up         17   0.000      X            -0.018                    
                                              rght            0.018      Y        17   0.000                    
                                              back            0.080      Z            -0.080                    
 
                    GT1P1E3{1}                up         35   0.000      X       -18  -0.031                    
                                              rght       18   0.031      Y        35   0.000                    
                                              back            0.012      Z            -0.012                    
 
                    GT1P1E4{1}                up         35   0.000      X            -0.025                    
                                              rght            0.025      Y        35   0.000                    
                                              back            0.077      Z            -0.077                    
 
                    GT1P1E5{1}                down        4   0.000      X            -0.016                    
                                              rght            0.016      Y        -4  -0.000                    
                                              back            0.017      Z            -0.017                    
 
                    GT1P1E6{1}                down        3   0.000      X            -0.018                    
                                              rght            0.018      Y        -3  -0.000                    
                                              back            0.080      Z            -0.080                    
 
                    GT1P1E7{1}                up         15   0.000      X       -17  -0.031                    
                                              rght       17   0.031      Y        15   0.000                    
                                              back            0.012      Z            -0.012                    
 
                    GT1P1E8{1}                up         15   0.000      X            -0.025                    
                                              rght            0.025      Y        15   0.000                    
                                              back            0.076      Z            -0.076                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 Tag No.: TYPE 3                                                                
 AD29               Gravity{1}                down       83   0.000      X             0.001                    
 AD29 1   Guide                               left            0.001      Y       -83  -0.000                    
 Stiff   :RIGID                               back            0.003      Z            -0.003                    
 
                    Thermal 1{1}              up         11   0.000      X        15   0.006                    
 Comp.Wt :   0.000                            left       15   0.006      Y        11   0.000                    
                                              forw       54   0.021      Z        54   0.021                    
 
                    Static Seismic 1{1}       up          5   0.000      X       -15   0.014                    
                                              rght       15  -0.014      Y         5   0.000                    
                                              back       54  -0.010      Z       -54   0.010                    
 
                    Static Seismic 2{1}       up         11   0.000      X         4   0.024                    
                                              left        4   0.024      Y        11   0.000                    
                                              back       54   0.002      Z       -54  -0.002                    
 
                    Static Seismic 3{1}       down        2   0.000      X       -15  -0.009                    
                                              rght       15   0.009      Y        -2  -0.000                    
                                              back       54  -0.006      Z       -54   0.006                    
 
                    Static Seismic 4{1}       up          3   0.000      X       -15   0.013                    
                                              rght       15  -0.013      Y         3   0.000                    
                                              back       54   0.001      Z       -54  -0.001                    
 
                    Static Seismic 5{1}       down       14   0.000      X       -15   0.015                    
                                              rght       15  -0.015      Y       -14  -0.000                    
                                              back       54  -0.011      Z       -54   0.011                    
 
                    Static Seismic 6{1}       down        8   0.000      X         4   0.024                    
                                              left        4   0.024      Y        -8  -0.000                    
                                              back       54   0.002      Z       -54  -0.002                    
 
                    Static Seismic 7{1}       down       21   0.000      X       -15  -0.009                    
                                              rght       15   0.009      Y       -21  -0.000                    
                                              back       54  -0.007      Z       -54   0.007                    
 
                    Static Seismic 8{1}       down       16   0.000      X       -15   0.013                    
                                              rght       15  -0.013      Y       -16  -0.000                    
                                              back       54   0.001      Z       -54  -0.001                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              left        0   0.000      Y         0   0.000                    
                                              back        0  -0.000      Z         0   0.000                    
 
                    GT1{1}                    down       72   0.000      X        15   0.007                    
                                              left       15   0.007      Y       -72  -0.000                    
                                              forw       54   0.018      Z        54   0.018                    
 
                    GT1P1{1}                  down       72   0.000      X        15   0.007                    
                                              left       15   0.007      Y       -72  -0.000                    
                                              forw       54   0.018      Z        54   0.018                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E1{1}                down       67   0.000      X             0.021                    
                                              left           -0.021      Y       -67  -0.000                    
                                              forw        0   0.029      Z         0   0.029                    
 
                    GT1P1E2{1}                down       61   0.000      X        19   0.031                    
                                              left       19   0.031      Y       -61  -0.000                    
                                              forw        0   0.016      Z         0   0.016                    
 
                    GT1P1E3{1}                down       75   0.000      X            -0.001                    
                                              rght            0.001      Y       -75  -0.000                    
                                              forw        0   0.025      Z         0   0.025                    
 
                    GT1P1E4{1}                down       69   0.000      X             0.020                    
                                              left           -0.020      Y       -69  -0.000                    
                                              forw        0   0.018      Z         0   0.018                    
 
                    GT1P1E5{1}                down       86   0.000      X             0.022                    
                                              left           -0.022      Y       -86  -0.000                    
                                              forw        0   0.029      Z         0   0.029                    
 
                    GT1P1E6{1}                down       80   0.000      X        19   0.031                    
                                              left       19   0.031      Y       -80  -0.000                    
                                              forw        0   0.016      Z         0   0.016                    
 
                    GT1P1E7{1}                down       93   0.000      X            -0.002                    
                                              rght            0.002      Y       -93  -0.000                    
                                              forw        0   0.025      Z         0   0.025                    
 
                    GT1P1E8{1}                down       88   0.000      X             0.020                    
                                              left           -0.020      Y       -88  -0.000                    
                                              forw        0   0.018      Z         0   0.018                    
 
 Tag No.: TYPE 3                                                                
 AD30               Gravity{1}                down       63   0.000      X             0.000                    
 AD30 1   Guide                               left            0.000      Y       -63  -0.000                    
 Stiff   :RIGID                               back            0.003      Z            -0.003                    
 
                    Thermal 1{1}              down       10   0.000      X       -56  -0.031                    
 Comp.Wt :   0.000                            rght       56   0.031      Y       -10  -0.000                    
                                              back       30   0.016      Z       -30  -0.016                    
 
                    Static Seismic 1{1}       up          9   0.000      X        57   0.008                    
                                              left       57   0.008      Y         9   0.000                    
                                              forw       30   0.010      Z        30   0.010                    
 
                    Static Seismic 2{1}       up          8   0.000      X        24  -0.000                    
                                              left       24  -0.000      Y         8   0.000                    
                                              forw       30  -0.002      Z        30  -0.002                    
 
                    Static Seismic 3{1}       up         10   0.000      X        12  -0.000                    
                                              left       12  -0.000      Y        10   0.000                    
                                              forw       30   0.006      Z        30   0.006                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 4{1}       up          9   0.000      X       -29  -0.000                    
                                              rght       29   0.000      Y         9   0.000                    
                                              forw       30  -0.001      Z        30  -0.001                    
 
                    Static Seismic 5{1}       down        6   0.000      X        57   0.008                    
                                              left       57   0.008      Y        -6  -0.000                    
                                              forw       30   0.010      Z        30   0.010                    
 
                    Static Seismic 6{1}       down        7   0.000      X        24  -0.000                    
                                              left       24  -0.000      Y        -7  -0.000                    
                                              forw       30  -0.002      Z        30  -0.002                    
 
                    Static Seismic 7{1}       down        6   0.000      X        12  -0.000                    
                                              left       12  -0.000      Y        -6  -0.000                    
                                              forw       30   0.006      Z        30   0.006                    
 
                    Static Seismic 8{1}       down        6   0.000      X       -29  -0.000                    
                                              rght       29   0.000      Y        -6  -0.000                    
                                              forw       30  -0.001      Z        30  -0.001                    
 
                    Pressure 1{1}             down        0   0.000      X        -1  -0.000                    
                                              rght        1   0.000      Y         0  -0.000                    
                                              forw        0   0.000      Z         0   0.000                    
 
                    GT1{1}                    down       74   0.000      X       -56  -0.031                    
                                              rght       56   0.031      Y       -74  -0.000                    
                                              back       30   0.018      Z       -30  -0.018                    
 
                    GT1P1{1}                  down       74   0.000      X       -57  -0.031                    
                                              rght       57   0.031      Y       -74  -0.000                    
                                              back       30   0.018      Z       -30  -0.018                    
 
                    GT1P1E1{1}                down       65   0.000      X         0  -0.024                    
                                              left        0  -0.024      Y       -65  -0.000                    
                                              back            0.008      Z            -0.008                    
 
                    GT1P1E2{1}                down       66   0.000      X       -33  -0.031                    
                                              rght       33   0.031      Y       -66  -0.000                    
                                              back            0.021      Z            -0.021                    
 
                    GT1P1E3{1}                down       64   0.000      X       -45  -0.031                    
                                              rght       45   0.031      Y       -64  -0.000                    
                                              back            0.012      Z            -0.012                    
 
                    GT1P1E4{1}                down       65   0.000      X       -86  -0.031                    
                                              rght       86   0.031      Y       -65  -0.000                    
                                              back            0.019      Z            -0.019                    
 
                    GT1P1E5{1}                down       80   0.000      X         0  -0.023                    
                                              left        0  -0.023      Y       -80  -0.000                    
                                              back            0.008      Z            -0.008                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E6{1}                down       81   0.000      X       -33  -0.031                    
                                              rght       33   0.031      Y       -81  -0.000                    
                                              back            0.021      Z            -0.021                    
 
                    GT1P1E7{1}                down       80   0.000      X       -45  -0.031                    
                                              rght       45   0.031      Y       -80  -0.000                    
                                              back            0.012      Z            -0.012                    
 
                    GT1P1E8{1}                down       80   0.000      X       -85  -0.031                    
                                              rght       85   0.031      Y       -80  -0.000                    
                                              back            0.019      Z            -0.019                    
 
 Tag No.: TYPE 3                                                                
 AD25               Gravity{1}                down       92   0.000      X             0.000                    
 AD25 1   Guide                               rght            0.002      Y       -92  -0.000                    
 Stiff   :RIGID                               back            0.000      Z            -0.002                    
 
                    Thermal 1{1}              up          4   0.000      X      -112  -0.023                    
 Comp.Wt :   0.000                            rght      143   0.029      Y         4   0.000                    
                                              forw      112   0.023      Z      -143  -0.029                    
 
                    Static Seismic 1{1}       up         11   0.000      X       112  -0.003                    
                                              left      126   0.000      Y        11   0.000                    
                                              back      112  -0.003      Z       126   0.000                    
 
                    Static Seismic 2{1}       up         11   0.000      X       112  -0.001                    
                                              rght       58   0.000      Y        11   0.000                    
                                              back      112  -0.001      Z       -58  -0.000                    
 
                    Static Seismic 3{1}       up         10   0.000      X       112  -0.005                    
                                              left      119   0.000      Y        10   0.000                    
                                              back      112  -0.005      Z       119   0.000                    
 
                    Static Seismic 4{1}       up         10   0.000      X       112  -0.002                    
                                              rght       59   0.000      Y        10   0.000                    
                                              back      112  -0.002      Z       -59  -0.000                    
 
                    Static Seismic 5{1}       down       11   0.000      X       112  -0.003                    
                                              left      127   0.000      Y       -11  -0.000                    
                                              back      112  -0.003      Z       127   0.000                    
 
                    Static Seismic 6{1}       down       11   0.000      X       112  -0.001                    
                                              rght       57   0.000      Y       -11  -0.000                    
                                              back      112  -0.001      Z       -57  -0.000                    
 
                    Static Seismic 7{1}       down       12   0.000      X       112  -0.005                    
                                              left      120   0.000      Y       -12  -0.000                    
                                              back      112  -0.005      Z       120   0.000                    
 
                    Static Seismic 8{1}       down       12   0.000      X       112  -0.002                    
                                              rght       59   0.000      Y       -12  -0.000                    
                                              back      112  -0.002      Z       -59  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Pressure 1{1}             up          0   0.000      X         0  -0.000                    
                                              rght        1   0.000      Y         0   0.000                    
                                              back        0  -0.000      Z        -1  -0.000                    
 
                    GT1{1}                    down       88   0.000      X      -112  -0.022                    
                                              rght      143   0.031      Y       -88  -0.000                    
                                              forw      112   0.022      Z      -143  -0.031                    
 
                    GT1P1{1}                  down       88   0.000      X      -112  -0.023                    
                                              rght      144   0.031      Y       -88  -0.000                    
                                              forw      112   0.023      Z      -144  -0.031                    
 
                    GT1P1E1{1}                down       77   0.000      X         0  -0.025                    
                                              rght       17   0.031      Y       -77  -0.000                    
                                              back        0  -0.025      Z       -17  -0.031                    
 
                    GT1P1E2{1}                down       77   0.000      X         0  -0.023                    
                                              rght      201   0.031      Y       -77  -0.000                    
                                              back        0  -0.023      Z      -201  -0.031                    
 
                    GT1P1E3{1}                down       77   0.000      X         0  -0.027                    
                                              rght       24   0.031      Y       -77  -0.000                    
                                              back        0  -0.027      Z       -24  -0.031                    
 
                    GT1P1E4{1}                down       77   0.000      X         0  -0.025                    
                                              rght      203   0.031      Y       -77  -0.000                    
                                              back        0  -0.025      Z      -203  -0.031                    
 
                    GT1P1E5{1}                down       99   0.000      X         0  -0.025                    
                                              rght       17   0.031      Y       -99  -0.000                    
                                              back        0  -0.025      Z       -17  -0.031                    
 
                    GT1P1E6{1}                down       99   0.000      X         0  -0.023                    
                                              rght      201   0.031      Y       -99  -0.000                    
                                              back        0  -0.023      Z      -201  -0.031                    
 
                    GT1P1E7{1}                down       99   0.000      X         0  -0.027                    
                                              rght       24   0.031      Y       -99  -0.000                    
                                              back        0  -0.027      Z       -24  -0.031                    
 
                    GT1P1E8{1}                down       99   0.000      X         0  -0.025                    
                                              rght      202   0.031      Y       -99  -0.000                    
                                              back        0  -0.025      Z      -202  -0.031                    
 
 Tag No.: TYPE 3                                                                
 AD24               Gravity{1}                down      121   0.000      X             0.000                    
 AD24 1   Guide                               rght            0.000      Y      -121  -0.000                    
 Stiff   :RIGID                               back            0.000      Z            -0.000                    
 
                    Thermal 1{1}              down        2   0.000      X        70   0.008                    
 Comp.Wt :   0.000                            rght       96   0.010      Y        -2  -0.000                    
                                              back        3   0.000      Z       -66  -0.007                    
 

Page 699

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 702 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
07:49 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 103
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 1{1}       up         15   0.000      X       -70  -0.002                    
                                              left       96   0.001      Y        15   0.000                    
                                              forw        3   0.001      Z        66  -0.000                    
 
                    Static Seismic 2{1}       up         15   0.000      X       -70  -0.000                    
                                              left       96   0.000      Y        15   0.000                    
                                              forw        3   0.000      Z        66  -0.000                    
 
                    Static Seismic 3{1}       up         14   0.000      X       -70  -0.003                    
                                              left       96   0.002      Y        14   0.000                    
                                              forw        3   0.002      Z        66  -0.000                    
 
                    Static Seismic 4{1}       up         15   0.000      X       -70  -0.001                    
                                              left       96   0.001      Y        15   0.000                    
                                              forw        3   0.001      Z        66  -0.000                    
 
                    Static Seismic 5{1}       down       14   0.000      X       -70  -0.002                    
                                              left       96   0.001      Y       -14  -0.000                    
                                              forw        3   0.001      Z        66  -0.000                    
 
                    Static Seismic 6{1}       down       14   0.000      X       -70  -0.000                    
                                              left       96   0.000      Y       -14  -0.000                    
                                              forw        3   0.000      Z        66  -0.000                    
 
                    Static Seismic 7{1}       down       14   0.000      X       -70  -0.003                    
                                              left       96   0.002      Y       -14  -0.000                    
                                              forw        3   0.002      Z        66  -0.000                    
 
                    Static Seismic 8{1}       down       14   0.000      X       -70  -0.002                    
                                              left       96   0.001      Y       -14  -0.000                    
                                              forw        3   0.001      Z        66  -0.000                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.000                    
                                              left        0  -0.000      Y         0  -0.000                    
                                              back        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down      123   0.000      X        70   0.008                    
                                              rght       96   0.010      Y      -123  -0.000                    
                                              back        3   0.000      Z       -66  -0.007                    
 
                    GT1P1{1}                  down      123   0.000      X        70   0.008                    
                                              rght       96   0.011      Y      -123  -0.000                    
                                              back        3   0.000      Z       -66  -0.007                    
 
                    GT1P1E1{1}                down      109   0.000      X         0   0.006                    
                                              left        0  -0.009      Y      -109  -0.000                    
                                              forw            0.001      Z            -0.007                    
 
                    GT1P1E2{1}                down      108   0.000      X         0   0.007                    
                                              left        0  -0.010      Y      -108  -0.000                    
                                              forw            0.000      Z            -0.007                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E3{1}                down      109   0.000      X         0   0.004                    
                                              left        0  -0.008      Y      -109  -0.000                    
                                              forw            0.002      Z            -0.007                    
 
                    GT1P1E4{1}                down      109   0.000      X         0   0.006                    
                                              left        0  -0.010      Y      -109  -0.000                    
                                              forw            0.001      Z            -0.007                    
 
                    GT1P1E5{1}                down      137   0.000      X         0   0.006                    
                                              left        0  -0.009      Y      -137  -0.000                    
                                              forw            0.001      Z            -0.007                    
 
                    GT1P1E6{1}                down      137   0.000      X         0   0.007                    
                                              left        0  -0.010      Y      -137  -0.000                    
                                              forw            0.000      Z            -0.007                    
 
                    GT1P1E7{1}                down      138   0.000      X         0   0.004                    
                                              left        0  -0.008      Y      -138  -0.000                    
                                              forw            0.002      Z            -0.007                    
 
                    GT1P1E8{1}                down      137   0.000      X         0   0.006                    
                                              left        0  -0.010      Y      -137  -0.000                    
                                              forw            0.001      Z            -0.007                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AE02               Gravity{1}                down       26   0.000      X             0.126                    
 AE02 1   Rod Hgr                             -Z              0.040      Y       -26  -0.000                    
 Stiff   :RIGID                               +X              0.126      Z            -0.040                    
 
                    Thermal 1{1}              down      366   0.000      X             0.048                    
 Comp.Wt :   0.000                            -Z              0.008      Y      -366  -0.000                    
                                              +X              0.048      Z            -0.008                    
 
                    Static Seismic 1{1}       up        190   0.000      X             0.143                    
                                              +Z              0.128      Y       190   0.000                    
                                              +X              0.143      Z             0.128                    
 
                    Static Seismic 2{1}       up        160   0.000      X             0.083                    
                                              -Z              0.101      Y       160   0.000                    
                                              +X              0.083      Z            -0.101                    
 
                    Static Seismic 3{1}       down       73   0.000      X            -0.078                    
                                              +Z              0.095      Y       -73  -0.000                    
                                              -X              0.078      Z             0.095                    
 
                    Static Seismic 4{1}       down      102   0.000      X            -0.138                    
                                              -Z              0.135      Y      -102  -0.000                    
                                              -X              0.138      Z            -0.135                    
 
                    Static Seismic 5{1}       up        103   0.000      X             0.136                    
                                              +Z              0.133      Y       103   0.000                    
                                              +X              0.136      Z             0.133                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 6{1}       up         73   0.000      X             0.077                    
                                              -Z              0.096      Y        73   0.000                    
                                              +X              0.077      Z            -0.096                    
 
                    Static Seismic 7{1}       down      160   0.000      X            -0.084                    
                                              +Z              0.100      Y      -160  -0.000                    
                                              -X              0.084      Z             0.100                    
 
                    Static Seismic 8{1}       down      189   0.000      X            -0.144                    
                                              -Z              0.130      Y      -189  -0.000                    
                                              -X              0.144      Z            -0.130                    
 
                    Pressure 1{1}             down        1   0.000      X             0.000                    
                                              +Z              0.000      Y        -1  -0.000                    
                                              +X              0.000      Z             0.000                    
 
                    GT1{1}                    down      392   0.000      X             0.174                    
                                              -Z              0.048      Y      -392  -0.000                    
                                              +X              0.174      Z            -0.048                    
 
                    GT1P1{1}                  down      392   0.000      X             0.174                    
                                              -Z              0.048      Y      -392  -0.000                    
                                              +X              0.174      Z            -0.048                    
 
                    GT1P1E1{1}                down      203   0.000      X             0.317                    
                                              +Z              0.079      Y      -203  -0.000                    
                                              +X              0.317      Z             0.079                    
 
                    GT1P1E2{1}                down      232   0.000      X             0.257                    
                                              -Z              0.150      Y      -232  -0.000                    
                                              +X              0.257      Z            -0.150                    
 
                    GT1P1E3{1}                down      465   0.000      X             0.096                    
                                              +Z              0.047      Y      -465  -0.000                    
                                              +X              0.096      Z             0.047                    
 
                    GT1P1E4{1}                down      495   0.000      X             0.036                    
                                              -Z              0.183      Y      -495  -0.000                    
                                              +X              0.036      Z            -0.183                    
 
                    GT1P1E5{1}                down      290   0.000      X             0.310                    
                                              +Z              0.085      Y      -290  -0.000                    
                                              +X              0.310      Z             0.085                    
 
                    GT1P1E6{1}                down      319   0.000      X             0.250                    
                                              -Z              0.144      Y      -319  -0.000                    
                                              +X              0.250      Z            -0.144                    
 
                    GT1P1E7{1}                down      552   0.000      X             0.089                    
                                              +Z              0.052      Y      -552  -0.000                    
                                              +X              0.089      Z             0.052                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E8{1}                down      582   0.000      X             0.030                    
                                              -Z              0.178      Y      -582  -0.000                    
                                              +X              0.030      Z            -0.178                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AE12               Gravity{1}                down      118   0.000      X             0.126                    
 AE12 1   Rod Hgr                             +Z              0.130      Y      -118  -0.000                    
 Stiff   :RIGID                               +X              0.126      Z             0.130                    
 
                    Thermal 1{1}              up         25   0.000      X             0.111                    
 Comp.Wt :   0.000                            +Z              0.116      Y        25   0.000                    
                                              +X              0.111      Z             0.116                    
 
                    Static Seismic 1{1}       down       30   0.000      X             0.143                    
                                              +Z              0.170      Y       -30  -0.000                    
                                              +X              0.143      Z             0.170                    
 
                    Static Seismic 2{1}       up         57   0.000      X             0.083                    
                                              -Z              0.086      Y        57   0.000                    
                                              +X              0.083      Z            -0.086                    
 
                    Static Seismic 3{1}       down       37   0.000      X            -0.078                    
                                              +Z              0.092      Y       -37  -0.000                    
                                              -X              0.078      Z             0.092                    
 
                    Static Seismic 4{1}       up         50   0.000      X            -0.138                    
                                              -Z              0.164      Y        50   0.000                    
                                              -X              0.138      Z            -0.164                    
 
                    Static Seismic 5{1}       down       50   0.000      X             0.137                    
                                              +Z              0.163      Y       -50  -0.000                    
                                              +X              0.137      Z             0.163                    
 
                    Static Seismic 6{1}       up         37   0.000      X             0.077                    
                                              -Z              0.093      Y        37   0.000                    
                                              +X              0.077      Z            -0.093                    
 
                    Static Seismic 7{1}       down       57   0.000      X            -0.084                    
                                              +Z              0.085      Y       -57  -0.000                    
                                              -X              0.084      Z             0.085                    
 
                    Static Seismic 8{1}       up         30   0.000      X            -0.144                    
                                              -Z              0.170      Y        30   0.000                    
                                              -X              0.144      Z            -0.170                    
 
                    Pressure 1{1}             up          0   0.000      X             0.000                    
                                              +Z              0.000      Y         0   0.000                    
                                              +X              0.000      Z             0.000                    
 
                    GT1{1}                    down       93   0.000      X             0.238                    
                                              +Z              0.246      Y       -93  -0.000                    
                                              +X              0.238      Z             0.246                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1{1}                  down       93   0.000      X             0.238                    
                                              +Z              0.246      Y       -93  -0.000                    
                                              +X              0.238      Z             0.246                    
 
                    GT1P1E1{1}                down      122   0.000      X             0.381                    
                                              +Z              0.416      Y      -122  -0.000                    
                                              +X              0.381      Z             0.416                    
 
                    GT1P1E2{1}                down       36   0.000      X             0.321                    
                                              +Z              0.161      Y       -36  -0.000                    
                                              +X              0.321      Z             0.161                    
 
                    GT1P1E3{1}                down      130   0.000      X             0.160                    
                                              +Z              0.339      Y      -130  -0.000                    
                                              +X              0.160      Z             0.339                    
 
                    GT1P1E4{1}                down       43   0.000      X             0.100                    
                                              +Z              0.083      Y       -43  -0.000                    
                                              +X              0.100      Z             0.083                    
 
                    GT1P1E5{1}                down      143   0.000      X             0.374                    
                                              +Z              0.409      Y      -143  -0.000                    
                                              +X              0.374      Z             0.409                    
 
                    GT1P1E6{1}                down       56   0.000      X             0.314                    
                                              +Z              0.154      Y       -56  -0.000                    
                                              +X              0.314      Z             0.154                    
 
                    GT1P1E7{1}                down      150   0.000      X             0.154                    
                                              +Z              0.332      Y      -150  -0.000                    
                                              +X              0.154      Z             0.332                    
 
                    GT1P1E8{1}                down       63   0.000      X             0.094                    
                                              +Z              0.076      Y       -63  -0.000                    
                                              +X              0.094      Z             0.076                    
 
 Tag No.: LOADING ARM SUPPORT                                                   
 AE13               Gravity{1}                down      587   0.000      X            -0.000                    
 AE13 1   Guide                               left       11   0.000      Y      -587  -0.000                    
 Stiff   :RIGID                               back            0.000      Z        11   0.000                    
 
                    Thermal 1{1}              down       21   0.000      X         0   0.000                    
 Comp.Wt :   0.000                            rght        4   0.000      Y       -21  -0.000                    
                                              back        0   0.000      Z        -4  -0.000                    
 
                    Static Seismic 1{1}       up         78   0.000      X         0   0.000                    
                                              left       64   0.000      Y        78   0.000                    
                                              forw        0  -0.000      Z        64   0.000                    
 
                    Static Seismic 2{1}       down       38   0.000      X         0   0.000                    
                                              rght       66   0.000      Y       -38  -0.000                    
                                              forw        0  -0.000      Z       -66  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 3{1}       up         95   0.000      X         0  -0.000                    
                                              left       66   0.000      Y        95   0.000                    
                                              forw        0   0.000      Z        66   0.000                    
 
                    Static Seismic 4{1}       down       20   0.000      X         0  -0.000                    
                                              rght       64   0.000      Y       -20  -0.000                    
                                              forw        0   0.000      Z       -64  -0.000                    
 
                    Static Seismic 5{1}       up         20   0.000      X         0   0.000                    
                                              left       64   0.000      Y        20   0.000                    
                                              forw        0  -0.000      Z        64   0.000                    
 
                    Static Seismic 6{1}       down       95   0.000      X         0   0.000                    
                                              rght       66   0.000      Y       -95  -0.000                    
                                              forw        0  -0.000      Z       -66  -0.000                    
 
                    Static Seismic 7{1}       up         38   0.000      X         0  -0.000                    
                                              left       66   0.000      Y        38   0.000                    
                                              forw        0   0.000      Z        66   0.000                    
 
                    Static Seismic 8{1}       down       78   0.000      X         0  -0.000                    
                                              rght       64   0.000      Y       -78  -0.000                    
                                              forw        0   0.000      Z       -64  -0.000                    
 
                    Pressure 1{1}             up          0   0.000      X            -0.000                    
                                              left        0   0.000      Y         0   0.000                    
                                              back            0.000      Z         0   0.000                    
 
                    GT1{1}                    down      608   0.000      X         0  -0.000                    
                                              left        6   0.000      Y      -608  -0.000                    
                                              back        0  -0.000      Z         6   0.000                    
 
                    GT1P1{1}                  down      608   0.000      X         0  -0.000                    
                                              left        6   0.000      Y      -608  -0.000                    
                                              back        0  -0.000      Z         6   0.000                    
 
                    GT1P1E1{1}                down      531   0.000      X            -0.000                    
                                              left       71   0.000      Y      -531  -0.000                    
                                              back            0.000      Z        71   0.000                    
 
                    GT1P1E2{1}                down      646   0.000      X             0.000                    
                                              rght       59   0.000      Y      -646  -0.000                    
                                              back            0.000      Z       -59  -0.000                    
 
                    GT1P1E3{1}                down      513   0.000      X            -0.000                    
                                              left       73   0.000      Y      -513  -0.000                    
                                              back            0.000      Z        73   0.000                    
 
                    GT1P1E4{1}                down      628   0.000      X            -0.000                    
                                              rght       57   0.000      Y      -628  -0.000                    
                                              back            0.000      Z       -57  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E5{1}                down      588   0.000      X            -0.000                    
                                              left       70   0.000      Y      -588  -0.000                    
                                              back            0.000      Z        70   0.000                    
 
                    GT1P1E6{1}                down      704   0.000      X             0.000                    
                                              rght       60   0.000      Y      -704  -0.000                    
                                              back            0.000      Z       -60  -0.000                    
 
                    GT1P1E7{1}                down      571   0.000      X            -0.000                    
                                              left       72   0.000      Y      -571  -0.000                    
                                              back            0.000      Z        72   0.000                    
 
                    GT1P1E8{1}                down      686   0.000      X            -0.000                    
                                              rght       58   0.000      Y      -686  -0.000                    
                                              back            0.000      Z       -58  -0.000                    
 
 Tag No.: LOADING ARM SUPPORT                                                   
 AE13               Gravity{1}                forw       58   0.000      X       -58  -0.000                    
 AE13 2   Line Stp                            down            0.000      Y            -0.000                    
 Stiff   :RIGID                               left            0.000      Z             0.000                    
 
                    Thermal 1{1}              back       12   0.000      X        12   0.000                    
 Comp.Wt :   0.000                            down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    Static Seismic 1{1}       back       36   0.000      X        36   0.000                    
                                              down            0.000      Y             0.000                    
                                              left            0.000      Z             0.000                    
 
                    Static Seismic 2{1}       back       55   0.000      X        55   0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    Static Seismic 3{1}       forw       59   0.000      X       -59  -0.000                    
                                              down            0.000      Y             0.000                    
                                              left            0.000      Z             0.000                    
 
                    Static Seismic 4{1}       forw       39   0.000      X       -39  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    Static Seismic 5{1}       back       39   0.000      X        39   0.000                    
                                              down            0.000      Y             0.000                    
                                              left            0.000      Z             0.000                    
 
                    Static Seismic 6{1}       back       59   0.000      X        59   0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    Static Seismic 7{1}       forw       55   0.000      X       -55  -0.000                    
                                              down            0.000      Y             0.000                    
                                              left            0.000      Z             0.000                    
 

Page 706

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 709 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility Low Temp                                                                                           
09/25/2020 WRPS-310                                               BENTLEY                                       
07:49 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 110
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 8{1}       forw       36   0.000      X       -36  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    Pressure 1{1}             forw        0   0.000      X         0  -0.000                    
                                              down            0.000      Y             0.000                    
                                              left            0.000      Z             0.000                    
 
                    GT1{1}                    forw       47   0.000      X       -47  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z             0.000                    
 
                    GT1P1{1}                  forw       47   0.000      X       -47  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z             0.000                    
 
                    GT1P1E1{1}                forw       11   0.000      X       -11  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z             0.000                    
 
                    GT1P1E2{1}                back        9   0.000      X         9   0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    GT1P1E3{1}                forw      105   0.000      X      -105  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z             0.000                    
 
                    GT1P1E4{1}                forw       86   0.000      X       -86  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    GT1P1E5{1}                forw        7   0.000      X        -7  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z             0.000                    
 
                    GT1P1E6{1}                back       12   0.000      X        12   0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    GT1P1E7{1}                forw      102   0.000      X      -102  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z             0.000                    
 
                    GT1P1E8{1}                forw       83   0.000      X       -83  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AG05               Gravity{1}                down       36   0.000      X            -0.024                    
 AG05 1   Rod Hgr                             +Z              0.100      Y       -36  -0.000                    
 Stiff   :RIGID                               -X              0.024      Z             0.100                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Thermal 1{1}              up          9   0.000      X             0.028                    
 Comp.Wt :   0.000                            +Z              0.116      Y         9   0.000                    
                                              +X              0.028      Z             0.116                    
 
                    Static Seismic 1{1}       down        9   0.000      X             0.064                    
                                              +Z              0.643      Y        -9  -0.000                    
                                              +X              0.064      Z             0.643                    
 
                    Static Seismic 2{1}       up         24   0.000      X             0.038                    
                                              -Z              0.587      Y        24   0.000                    
                                              +X              0.038      Z            -0.587                    
 
                    Static Seismic 3{1}       down       14   0.000      X            -0.034                    
                                              +Z              0.597      Y       -14  -0.000                    
                                              -X              0.034      Z             0.597                    
 
                    Static Seismic 4{1}       up         19   0.000      X            -0.057                    
                                              -Z              0.627      Y        19   0.000                    
                                              -X              0.057      Z            -0.627                    
 
                    Static Seismic 5{1}       down       19   0.000      X             0.060                    
                                              +Z              0.627      Y       -19  -0.000                    
                                              +X              0.060      Z             0.627                    
 
                    Static Seismic 6{1}       up         14   0.000      X             0.033                    
                                              -Z              0.603      Y        14   0.000                    
                                              +X              0.033      Z            -0.603                    
 
                    Static Seismic 7{1}       down       23   0.000      X            -0.039                    
                                              +Z              0.581      Y       -23  -0.000                    
                                              -X              0.039      Z             0.581                    
 
                    Static Seismic 8{1}       up          9   0.000      X            -0.061                    
                                              -Z              0.642      Y         9   0.000                    
                                              -X              0.061      Z            -0.642                    
 
                    Pressure 1{1}             down        0   0.000      X            -0.000                    
                                              -Z              0.001      Y         0  -0.000                    
                                              -X              0.000      Z            -0.001                    
 
                    GT1{1}                    down       27   0.000      X             0.005                    
                                              +Z              0.216      Y       -27  -0.000                    
                                              +X              0.005      Z             0.216                    
 
                    GT1P1{1}                  down       27   0.000      X             0.004                    
                                              +Z              0.215      Y       -27  -0.000                    
                                              +X              0.004      Z             0.215                    
 
                    GT1P1E1{1}                down       36   0.000      X             0.069                    
                                              +Z              0.858      Y       -36  -0.000                    
                                              +X              0.069      Z             0.858                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E2{1}                down        4   0.000      X             0.042                    
                                              -Z              0.372      Y        -4  -0.000                    
                                              +X              0.042      Z            -0.372                    
 
                    GT1P1E3{1}                down       41   0.000      X            -0.030                    
                                              +Z              0.812      Y       -41  -0.000                    
                                              -X              0.030      Z             0.812                    
 
                    GT1P1E4{1}                down        8   0.000      X            -0.053                    
                                              -Z              0.412      Y        -8  -0.000                    
                                              -X              0.053      Z            -0.412                    
 
                    GT1P1E5{1}                down       46   0.000      X             0.064                    
                                              +Z              0.841      Y       -46  -0.000                    
                                              +X              0.064      Z             0.841                    
 
                    GT1P1E6{1}                down       13   0.000      X             0.037                    
                                              -Z              0.389      Y       -13  -0.000                    
                                              +X              0.037      Z            -0.389                    
 
                    GT1P1E7{1}                down       51   0.000      X            -0.034                    
                                              +Z              0.795      Y       -51  -0.000                    
                                              -X              0.034      Z             0.795                    
 
                    GT1P1E8{1}                down       18   0.000      X            -0.057                    
                                              -Z              0.428      Y       -18  -0.000                    
                                              -X              0.057      Z            -0.428                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AH09               Gravity{1}                up              0.005      X            -0.032                    
 AH09 1   Rod Hgr                             +Z              0.001      Y             0.005                    
 Stiff   :RIGID                               -X              0.032      Z             0.001                    
 
                    Thermal 1{1}              down        8   0.005      X            -0.042                    
 Comp.Wt :   0.000                            +Z              0.001      Y        -8  -0.005                    
                                              -X              0.042      Z             0.001                    
 
                    Static Seismic 1{1}       down       16   0.000      X             0.072                    
                                              +Z              0.061      Y       -16  -0.000                    
                                              +X              0.072      Z             0.061                    
 
                    Static Seismic 2{1}       down        7   0.000      X             0.041                    
                                              -Z              0.054      Y        -7  -0.000                    
                                              +X              0.041      Z            -0.054                    
 
                    Static Seismic 3{1}       up          8   0.000      X            -0.035                    
                                              +Z              0.060      Y         8   0.000                    
                                              -X              0.035      Z             0.060                    
 
                    Static Seismic 4{1}       up          8   0.006      X            -0.064                    
                                              -Z              0.053      Y         8   0.006                    
                                              -X              0.064      Z            -0.053                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 5{1}       down       17   0.000      X             0.065                    
                                              +Z              0.063      Y       -17  -0.000                    
                                              +X              0.065      Z             0.063                    
 
                    Static Seismic 6{1}       down        8   0.000      X             0.035                    
                                              -Z              0.052      Y        -8  -0.000                    
                                              +X              0.035      Z            -0.052                    
 
                    Static Seismic 7{1}       up          6   0.000      X            -0.041                    
                                              +Z              0.062      Y         6   0.000                    
                                              -X              0.041      Z             0.062                    
 
                    Static Seismic 8{1}       up          8   0.005      X            -0.069                    
                                              -Z              0.051      Y         8   0.005                    
                                              -X              0.069      Z            -0.051                    
 
                    Pressure 1{1}             up          0   0.000      X             0.000                    
                                              -Z              0.000      Y         0   0.000                    
                                              +X              0.000      Z            -0.000                    
 
                    GT1{1}                    down        8   0.000      X            -0.074                    
                                              +Z              0.002      Y        -8  -0.000                    
                                              -X              0.074      Z             0.002                    
 
                    GT1P1{1}                  down        8   0.000      X            -0.073                    
                                              +Z              0.002      Y        -8  -0.000                    
                                              -X              0.073      Z             0.002                    
 
                    GT1P1E1{1}                down       24   0.000      X            -0.002                    
                                              +Z              0.063      Y       -24  -0.000                    
                                              -X              0.002      Z             0.063                    
 
                    GT1P1E2{1}                down       15   0.000      X            -0.032                    
                                              -Z              0.052      Y       -15  -0.000                    
                                              -X              0.032      Z            -0.052                    
 
                    GT1P1E3{1}                down        1   0.000      X            -0.109                    
                                              +Z              0.062      Y        -1  -0.000                    
                                              -X              0.109      Z             0.062                    
 
                    GT1P1E4{1}                up             -0.006      X            -0.137                    
                                              -Z              0.051      Y             0.006                    
                                              -X              0.137      Z            -0.051                    
 
                    GT1P1E5{1}                down       25   0.000      X            -0.008                    
                                              +Z              0.065      Y       -25  -0.000                    
                                              -X              0.008      Z             0.065                    
 
                    GT1P1E6{1}                down       16   0.000      X            -0.038                    
                                              -Z              0.050      Y       -16  -0.000                    
                                              -X              0.038      Z            -0.050                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E7{1}                down        2   0.000      X            -0.115                    
                                              +Z              0.064      Y        -2  -0.000                    
                                              -X              0.115      Z             0.064                    
 
                    GT1P1E8{1}                up             -0.005      X            -0.142                    
                                              -Z              0.049      Y             0.005                    
                                              -X              0.142      Z            -0.049                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AH10               Gravity{1}                down        3   0.000      X            -0.032                    
 AH10 1   Rod Hgr                             +Z              0.032      Y        -3  -0.000                    
 Stiff   :RIGID                               -X              0.032      Z             0.032                    
 
                    Thermal 1{1}              up          3   0.020      X            -0.058                    
 Comp.Wt :   0.000                            -Z              0.007      Y         3   0.020                    
                                              -X              0.058      Z            -0.007                    
 
                    Static Seismic 1{1}       down            0.007      X             0.072                    
                                              +Z              0.069      Y            -0.007                    
                                              +X              0.072      Z             0.069                    
 
                    Static Seismic 2{1}       up              0.009      X             0.041                    
                                              -Z              0.068      Y             0.009                    
                                              +X              0.041      Z            -0.068                    
 
                    Static Seismic 3{1}       down            0.003      X            -0.035                    
                                              +Z              0.070      Y            -0.003                    
                                              -X              0.035      Z             0.070                    
 
                    Static Seismic 4{1}       up              0.019      X            -0.064                    
                                              -Z              0.070      Y             0.019                    
                                              -X              0.064      Z            -0.070                    
 
                    Static Seismic 5{1}       down            0.014      X             0.065                    
                                              +Z              0.080      Y            -0.014                    
                                              +X              0.065      Z             0.080                    
 
                    Static Seismic 6{1}       up              0.002      X             0.035                    
                                              -Z              0.057      Y             0.002                    
                                              +X              0.035      Z            -0.057                    
 
                    Static Seismic 7{1}       down            0.010      X            -0.041                    
                                              +Z              0.080      Y            -0.010                    
                                              -X              0.041      Z             0.080                    
 
                    Static Seismic 8{1}       up              0.011      X            -0.069                    
                                              -Z              0.059      Y             0.011                    
                                              -X              0.069      Z            -0.059                    
 
                    Pressure 1{1}             down            0.000      X             0.001                    
                                              +Z              0.000      Y            -0.000                    
                                              +X              0.001      Z             0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1{1}                    up              0.020      X            -0.090                    
                                              +Z              0.025      Y             0.020                    
                                              -X              0.090      Z             0.025                    
 
                    GT1P1{1}                  up              0.020      X            -0.089                    
                                              +Z              0.025      Y             0.020                    
                                              -X              0.089      Z             0.025                    
 
                    GT1P1E1{1}                up              0.012      X            -0.017                    
                                              +Z              0.094      Y             0.012                    
                                              -X              0.017      Z             0.094                    
 
                    GT1P1E2{1}                up              0.029      X            -0.048                    
                                              -Z              0.043      Y             0.029                    
                                              -X              0.048      Z            -0.043                    
 
                    GT1P1E3{1}                up              0.017      X            -0.124                    
                                              +Z              0.095      Y             0.017                    
                                              -X              0.124      Z             0.095                    
 
                    GT1P1E4{1}                up              0.038      X            -0.153                    
                                              -Z              0.045      Y             0.038                    
                                              -X              0.153      Z            -0.045                    
 
                    GT1P1E5{1}                up              0.005      X            -0.024                    
                                              +Z              0.105      Y             0.005                    
                                              -X              0.024      Z             0.105                    
 
                    GT1P1E6{1}                up              0.022      X            -0.054                    
                                              -Z              0.032      Y             0.022                    
                                              -X              0.054      Z            -0.032                    
 
                    GT1P1E7{1}                up              0.010      X            -0.130                    
                                              +Z              0.105      Y             0.010                    
                                              -X              0.130      Z             0.105                    
 
                    GT1P1E8{1}                up              0.031      X            -0.158                    
                                              -Z              0.034      Y             0.031                    
                                              -X              0.158      Z            -0.034                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AJ10               Gravity{1}                up              0.038      X            -0.131                    
 AJ10 1   Rod Hgr                             +Z              0.004      Y             0.038                    
 Stiff   :RIGID                               -X              0.131      Z             0.004                    
 
                    Thermal 1{1}              up              0.014      X             0.010                    
 Comp.Wt :   0.000                            +Z              0.045      Y             0.014                    
                                              +X              0.010      Z             0.045                    
 
                    Static Seismic 1{1}       down            0.009      X             0.049                    
                                              +Z              0.039      Y            -0.009                    
                                              +X              0.049      Z             0.039                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 2{1}       down            0.005      X             0.041                    
                                              -Z              0.056      Y            -0.005                    
                                              +X              0.041      Z            -0.056                    
 
                    Static Seismic 3{1}       up              0.008      X            -0.049                    
                                              +Z              0.054      Y             0.008                    
                                              -X              0.049      Z             0.054                    
 
                    Static Seismic 4{1}       up              0.011      X            -0.058                    
                                              -Z              0.042      Y             0.011                    
                                              -X              0.058      Z            -0.042                    
 
                    Static Seismic 5{1}       down            0.011      X             0.055                    
                                              +Z              0.041      Y            -0.011                    
                                              +X              0.055      Z             0.041                    
 
                    Static Seismic 6{1}       down            0.007      X             0.047                    
                                              -Z              0.053      Y            -0.007                    
                                              +X              0.047      Z            -0.053                    
 
                    Static Seismic 7{1}       up              0.006      X            -0.043                    
                                              +Z              0.056      Y             0.006                    
                                              -X              0.043      Z             0.056                    
 
                    Static Seismic 8{1}       up              0.009      X            -0.051                    
                                              -Z              0.040      Y             0.009                    
                                              -X              0.051      Z            -0.040                    
 
                    Pressure 1{1}             up              0.000      X             0.000                    
                                              +Z              0.000      Y             0.000                    
                                              +X              0.000      Z             0.000                    
 
                    GT1{1}                    up              0.052      X            -0.121                    
                                              +Z              0.050      Y             0.052                    
                                              -X              0.121      Z             0.050                    
 
                    GT1P1{1}                  up              0.052      X            -0.121                    
                                              +Z              0.050      Y             0.052                    
                                              -X              0.121      Z             0.050                    
 
                    GT1P1E1{1}                up              0.043      X            -0.072                    
                                              +Z              0.089      Y             0.043                    
                                              -X              0.072      Z             0.089                    
 
                    GT1P1E2{1}                up              0.047      X            -0.081                    
                                              -Z              0.006      Y             0.047                    
                                              -X              0.081      Z            -0.006                    
 
                    GT1P1E3{1}                up              0.059      X            -0.171                    
                                              +Z              0.104      Y             0.059                    
                                              -X              0.171      Z             0.104                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E4{1}                up              0.063      X            -0.179                    
                                              +Z              0.008      Y             0.063                    
                                              -X              0.179      Z             0.008                    
 
                    GT1P1E5{1}                up              0.041      X            -0.066                    
                                              +Z              0.091      Y             0.041                    
                                              -X              0.066      Z             0.091                    
 
                    GT1P1E6{1}                up              0.045      X            -0.074                    
                                              -Z              0.004      Y             0.045                    
                                              -X              0.074      Z            -0.004                    
 
                    GT1P1E7{1}                up              0.057      X            -0.164                    
                                              +Z              0.106      Y             0.057                    
                                              -X              0.164      Z             0.106                    
 
                    GT1P1E8{1}                up              0.061      X            -0.173                    
                                              +Z              0.010      Y             0.061                    
                                              -X              0.173      Z             0.010                    
 
 Tag No.: LOADING ARM SUPPORT                                                   
 AJ11               Gravity{1}                down      709   0.000      X        -5   0.000                    
 AJ11 1   Guide                               left        4   0.000      Y      -709  -0.000                    
 Stiff   :RIGID                               back            0.000      Z        -4  -0.000                    
 
                    Thermal 1{1}              down      134   0.000      X        -1  -0.000                    
 Comp.Wt :   0.000                            rght        4   0.000      Y      -134  -0.000                    
                                              back        0   0.000      Z         4   0.000                    
 
                    Static Seismic 1{1}       up         35   0.000      X         0   0.000                    
                                              rght       42   0.000      Y        35   0.000                    
                                              forw        0   0.000      Z        42   0.000                    
 
                    Static Seismic 2{1}       up         45   0.000      X         1   0.000                    
                                              left       43   0.000      Y        45   0.000                    
                                              forw        0   0.000      Z       -43  -0.000                    
 
                    Static Seismic 3{1}       up         16   0.000      X         0  -0.000                    
                                              rght       44   0.000      Y        16   0.000                    
                                              forw        0  -0.000      Z        44   0.000                    
 
                    Static Seismic 4{1}       up         28   0.000      X         1  -0.000                    
                                              left       41   0.000      Y        28   0.000                    
                                              forw        0  -0.000      Z       -41  -0.000                    
 
                    Static Seismic 5{1}       down       29   0.000      X        -1   0.000                    
                                              rght       41   0.000      Y       -29  -0.000                    
                                              forw        0   0.000      Z        41   0.000                    
 
                    Static Seismic 6{1}       down       18   0.000      X         0   0.000                    
                                              left       44   0.000      Y       -18  -0.000                    
                                              forw        0   0.000      Z       -44  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 7{1}       down       47   0.000      X        -1  -0.000                    
                                              rght       44   0.000      Y       -47  -0.000                    
                                              forw        0  -0.000      Z        44   0.000                    
 
                    Static Seismic 8{1}       down       35   0.000      X         0  -0.000                    
                                              left       42   0.000      Y       -35  -0.000                    
                                              forw        0  -0.000      Z       -42  -0.000                    
 
                    Pressure 1{1}             down        0   0.000      X         0  -0.000                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              back        0   0.000      Z         0   0.000                    
 
                    GT1{1}                    down      843   0.000      X        -6  -0.000                    
                                              left        1   0.000      Y      -843  -0.000                    
                                              back        0   0.000      Z        -1  -0.000                    
 
                    GT1P1{1}                  down      843   0.000      X        -6  -0.000                    
                                              left        1   0.000      Y      -843  -0.000                    
                                              back        0   0.000      Z        -1  -0.000                    
 
                    GT1P1E1{1}                down      808   0.000      X        -6   0.000                    
                                              rght       41   0.000      Y      -808  -0.000                    
                                              back            0.000      Z        41   0.000                    
 
                    GT1P1E2{1}                down      798   0.000      X        -5   0.000                    
                                              left       44   0.000      Y      -798  -0.000                    
                                              back            0.000      Z       -44  -0.000                    
 
                    GT1P1E3{1}                down      826   0.000      X        -6  -0.000                    
                                              rght       44   0.000      Y      -826  -0.000                    
                                              back            0.000      Z        44   0.000                    
 
                    GT1P1E4{1}                down      815   0.000      X        -6  -0.000                    
                                              left       42   0.000      Y      -815  -0.000                    
                                              back            0.000      Z       -42  -0.000                    
 
                    GT1P1E5{1}                down      872   0.000      X        -7   0.000                    
                                              rght       41   0.000      Y      -872  -0.000                    
                                              back            0.000      Z        41   0.000                    
 
                    GT1P1E6{1}                down      861   0.000      X        -6   0.000                    
                                              left       45   0.000      Y      -861  -0.000                    
                                              back            0.000      Z       -45  -0.000                    
 
                    GT1P1E7{1}                down      890   0.000      X        -7  -0.000                    
                                              rght       43   0.000      Y      -890  -0.000                    
                                              back            0.000      Z        43   0.000                    
 
                    GT1P1E8{1}                down      878   0.000      X        -6  -0.000                    
                                              left       42   0.000      Y      -878  -0.000                    
                                              back            0.000      Z       -43  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 Tag No.: LOADING ARM SUPPORT                                                   
 AJ11               Gravity{1}                forw       28   0.000      X        28   0.000                    
 AJ11 2   Line Stp                            down            0.000      Y         0  -0.000                    
 Stiff   :RIGID                               left            0.000      Z         0  -0.000                    
 
                    Thermal 1{1}              back       48   0.000      X       -48  -0.000                    
 Comp.Wt :   0.000                            down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    Static Seismic 1{1}       forw       47   0.000      X        47   0.000                    
                                              down            0.000      Y         0   0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    Static Seismic 2{1}       forw       49   0.000      X        49   0.000                    
                                              down            0.000      Y         0   0.000                    
                                              left            0.000      Z         0  -0.000                    
 
                    Static Seismic 3{1}       back       48   0.000      X       -48  -0.000                    
                                              down            0.000      Y         0   0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    Static Seismic 4{1}       back       46   0.000      X       -46  -0.000                    
                                              down            0.000      Y         0   0.000                    
                                              left            0.000      Z         0  -0.000                    
 
                    Static Seismic 5{1}       forw       45   0.000      X        45   0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    Static Seismic 6{1}       forw       47   0.000      X        47   0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0  -0.000                    
 
                    Static Seismic 7{1}       back       50   0.000      X       -50  -0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    Static Seismic 8{1}       back       48   0.000      X       -48  -0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0  -0.000                    
 
                    Pressure 1{1}             back        0   0.000      X         0  -0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    GT1{1}                    back       20   0.000      X       -20  -0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0  -0.000                    
 
                    GT1P1{1}                  back       20   0.000      X       -20  -0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E1{1}                forw       27   0.000      X        27   0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    GT1P1E2{1}                forw       29   0.000      X        29   0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0  -0.000                    
 
                    GT1P1E3{1}                back       68   0.000      X       -68  -0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z        -1   0.000                    
 
                    GT1P1E4{1}                back       66   0.000      X       -66  -0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z        -1  -0.000                    
 
                    GT1P1E5{1}                forw       25   0.000      X        25   0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    GT1P1E6{1}                forw       27   0.000      X        27   0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0  -0.000                    
 
                    GT1P1E7{1}                back       70   0.000      X       -70  -0.000                    
                                              down            0.000      Y         1  -0.000                    
                                              left            0.000      Z        -1   0.000                    
 
                    GT1P1E8{1}                back       68   0.000      X       -68  -0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z        -1  -0.000                    
 
 Tag No.: TYPE 3                                                                
 AK02               Gravity{1}                down      233   0.000      X             0.000                    
 AK02 1   Guide                               rght            0.000      Y      -233  -0.000                    
 Stiff   :RIGID                               back            0.000      Z            -0.000                    
 
                    Thermal 1{1}              up        317   0.000      X       -65  -0.006                    
 Comp.Wt :   0.000                            left        8   0.001      Y       317   0.000                    
                                              forw       65   0.006      Z         8   0.001                    
 
                    Static Seismic 1{1}       up         66   0.000      X        65  -0.000                    
                                              rght        8  -0.000      Y        66   0.000                    
                                              back       65  -0.000      Z        -8   0.000                    
 
                    Static Seismic 2{1}       up         90   0.000      X        65   0.000                    
                                              rght        8   0.000      Y        90   0.000                    
                                              back       65   0.000      Z        -8  -0.000                    
 
                    Static Seismic 3{1}       down       57   0.000      X        65  -0.000                    
                                              rght        8  -0.000      Y       -57  -0.000                    
                                              back       65  -0.000      Z        -8   0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 4{1}       down       33   0.000      X        65  -0.000                    
                                              rght        8   0.000      Y       -33  -0.000                    
                                              back       65  -0.000      Z        -8  -0.000                    
 
                    Static Seismic 5{1}       up         26   0.000      X        65  -0.000                    
                                              rght        8  -0.000      Y        26   0.000                    
                                              back       65  -0.000      Z        -8   0.000                    
 
                    Static Seismic 6{1}       up         51   0.000      X        65   0.000                    
                                              rght        8   0.000      Y        51   0.000                    
                                              back       65   0.000      Z        -8  -0.000                    
 
                    Static Seismic 7{1}       down       97   0.000      X        65  -0.000                    
                                              rght        8  -0.001      Y       -97  -0.000                    
                                              back       65  -0.000      Z        -8   0.001                    
 
                    Static Seismic 8{1}       down       72   0.000      X        65  -0.000                    
                                              rght        8   0.000      Y       -72  -0.000                    
                                              back       65  -0.000      Z        -8  -0.000                    
 
                    Pressure 1{1}             up          1   0.000      X         0  -0.000                    
                                              left        0   0.000      Y         1   0.000                    
                                              forw        0   0.000      Z         0   0.000                    
 
                    GT1{1}                    up         84   0.000      X       -65  -0.006                    
                                              left        8   0.001      Y        84   0.000                    
                                              forw       65   0.006      Z         8   0.001                    
 
                    GT1P1{1}                  up         84   0.000      X       -65  -0.006                    
                                              left        8   0.001      Y        84   0.000                    
                                              forw       65   0.006      Z         8   0.001                    
 
                    GT1P1E1{1}                up        150   0.000      X            -0.006                    
                                              left            0.001      Y       150   0.000                    
                                              forw            0.006      Z             0.001                    
 
                    GT1P1E2{1}                up        175   0.000      X            -0.006                    
                                              left            0.000      Y       175   0.000                    
                                              forw            0.006      Z             0.000                    
 
                    GT1P1E3{1}                up         27   0.000      X            -0.006                    
                                              left            0.001      Y        27   0.000                    
                                              forw            0.006      Z             0.001                    
 
                    GT1P1E4{1}                up         52   0.000      X            -0.006                    
                                              left            0.000      Y        52   0.000                    
                                              forw            0.006      Z             0.000                    
 
                    GT1P1E5{1}                up        111   0.000      X            -0.006                    
                                              left            0.001      Y       111   0.000                    
                                              forw            0.006      Z             0.001                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E6{1}                up        135   0.000      X            -0.006                    
                                              left            0.000      Y       135   0.000                    
                                              forw            0.006      Z             0.000                    
 
                    GT1P1E7{1}                down       12   0.000      X            -0.006                    
                                              left            0.001      Y       -12  -0.000                    
                                              forw            0.006      Z             0.001                    
 
                    GT1P1E8{1}                up         12   0.000      X            -0.006                    
                                              left            0.000      Y        12   0.000                    
                                              forw            0.006      Z             0.000                    
 
 Tag No.: TYPE 5                                                                
 AN10               Gravity{1}                down       10   0.000      X             0.000                    
 AN10 1   Guide                               left            0.001      Y       -10  -0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.001                    
 
                    Thermal 1{1}              down       39   0.000      X       -13  -0.000                    
 Comp.Wt :   0.000                            left        4   0.000      Y       -39  -0.000                    
                                              forw       13   0.000      Z         4   0.000                    
 
                    Static Seismic 1{1}       up         12   0.000      X        13  -0.001                    
                                              left        4   0.030      Y        12   0.000                    
                                              back       13  -0.001      Z         4   0.030                    
 
                    Static Seismic 2{1}       up          1   0.000      X        13   0.001                    
                                              rght        3   0.013      Y         1   0.000                    
                                              back       13   0.001      Z        -3  -0.013                    
 
                    Static Seismic 3{1}       up          5   0.000      X        13  -0.012                    
                                              left        2   0.030      Y         5   0.000                    
                                              back       13  -0.012      Z         2   0.030                    
 
                    Static Seismic 4{1}       up          3   0.000      X        13  -0.015                    
                                              rght        3   0.016      Y         3   0.000                    
                                              back       13  -0.015      Z        -3  -0.016                    
 
                    Static Seismic 5{1}       up         10   0.000      X        13  -0.001                    
                                              left        4   0.030      Y        10   0.000                    
                                              back       13  -0.001      Z         4   0.030                    
 
                    Static Seismic 6{1}       down        1   0.000      X        13   0.001                    
                                              rght        3   0.013      Y        -1  -0.000                    
                                              back       13   0.001      Z        -3  -0.013                    
 
                    Static Seismic 7{1}       up          3   0.000      X        13  -0.012                    
                                              left        2   0.030      Y         3   0.000                    
                                              back       13  -0.012      Z         2   0.030                    
 
                    Static Seismic 8{1}       up          1   0.000      X        13  -0.015                    
                                              rght        3   0.016      Y         1   0.000                    
                                              back       13  -0.015      Z        -3  -0.016                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              back        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down       49   0.000      X       -13  -0.000                    
                                              left        4   0.001      Y       -49  -0.000                    
                                              forw       13   0.000      Z         4   0.001                    
 
                    GT1P1{1}                  down       49   0.000      X       -13  -0.000                    
                                              left        3   0.001      Y       -49  -0.000                    
                                              forw       13   0.000      Z         3   0.001                    
 
                    GT1P1E1{1}                down       37   0.000      X            -0.002                    
                                              left        7   0.031      Y       -37  -0.000                    
                                              forw            0.002      Z         7   0.031                    
 
                    GT1P1E2{1}                down       48   0.000      X             0.000                    
                                              rght            0.012      Y       -48  -0.000                    
                                              back            0.000      Z            -0.012                    
 
                    GT1P1E3{1}                down       44   0.000      X            -0.013                    
                                              left        5   0.031      Y       -44  -0.000                    
                                              forw            0.013      Z         5   0.031                    
 
                    GT1P1E4{1}                down       46   0.000      X            -0.015                    
                                              rght            0.015      Y       -46  -0.000                    
                                              forw            0.015      Z            -0.015                    
 
                    GT1P1E5{1}                down       39   0.000      X            -0.002                    
                                              left        7   0.031      Y       -39  -0.000                    
                                              forw            0.002      Z         7   0.031                    
 
                    GT1P1E6{1}                down       50   0.000      X             0.001                    
                                              rght            0.012      Y       -50  -0.000                    
                                              back            0.001      Z            -0.012                    
 
                    GT1P1E7{1}                down       46   0.000      X            -0.013                    
                                              left        5   0.031      Y       -46  -0.000                    
                                              forw            0.013      Z         5   0.031                    
 
                    GT1P1E8{1}                down       48   0.000      X            -0.015                    
                                              rght            0.015      Y       -48  -0.000                    
                                              forw            0.015      Z            -0.015                    
 
 Tag No.: TYPE 5                                                                
 AO11               Gravity{1}                down      197   0.000      X            -0.001                    
 AO11 1   Guide                               rght            0.001      Y      -197  -0.000                    
 Stiff   :RIGID                               forw            0.001      Z            -0.001                    
 
                    Thermal 1{1}              down       92   0.000      X        83   0.000                    
 Comp.Wt :   0.000                            left       84   0.000      Y       -92  -0.000                    
                                              back       83   0.000      Z        84   0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 1{1}       down        9   0.000      X       -76   0.012                    
                                              left       79   0.032      Y        -9  -0.000                    
                                              forw       76  -0.012      Z        79   0.032                    
 
                    Static Seismic 2{1}       up         44   0.000      X       -76  -0.010                    
                                              rght      108   0.030      Y        44   0.000                    
                                              forw       76   0.010      Z      -108  -0.030                    
 
                    Static Seismic 3{1}       up         46   0.000      X       -76   0.002                    
                                              left       43   0.032      Y        46   0.000                    
                                              forw       76  -0.002      Z        43   0.032                    
 
                    Static Seismic 4{1}       up         38   0.000      X       -76  -0.006                    
                                              rght      114   0.030      Y        38   0.000                    
                                              forw       76   0.006      Z      -114  -0.030                    
 
                    Static Seismic 5{1}       down       55   0.000      X       -76   0.012                    
                                              left       77   0.032      Y       -55  -0.000                    
                                              forw       76  -0.012      Z        77   0.032                    
 
                    Static Seismic 6{1}       down        2   0.000      X       -76  -0.010                    
                                              rght      109   0.030      Y        -2  -0.000                    
                                              forw       76   0.010      Z      -109  -0.030                    
 
                    Static Seismic 7{1}       up          1   0.000      X       -76   0.002                    
                                              left       40   0.032      Y         1   0.000                    
                                              forw       76  -0.002      Z        40   0.032                    
 
                    Static Seismic 8{1}       down        6   0.000      X       -76  -0.007                    
                                              rght      117   0.030      Y        -6  -0.000                    
                                              forw       76   0.007      Z      -117  -0.030                    
 
                    Pressure 1{1}             up          2   0.000      X        -7  -0.000                    
                                              left        2   0.000      Y         2   0.000                    
                                              forw        7   0.000      Z         2   0.000                    
 
                    GT1{1}                    down      289   0.000      X        83  -0.000                    
                                              left       84  -0.001      Y      -289  -0.000                    
                                              back       83  -0.000      Z        84  -0.001                    
 
                    GT1P1{1}                  down      287   0.000      X        76  -0.000                    
                                              left       86  -0.001      Y      -287  -0.000                    
                                              back       76  -0.000      Z        86  -0.001                    
 
                    GT1P1E1{1}                down      295   0.000      X             0.011                    
                                              left      165   0.031      Y      -295  -0.000                    
                                              back            0.011      Z       165   0.031                    
 
                    GT1P1E2{1}                down      243   0.000      X            -0.010                    
                                              rght       22   0.031      Y      -243  -0.000                    
                                              forw            0.010      Z       -22  -0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E3{1}                down      241   0.000      X             0.002                    
                                              left      129   0.031      Y      -241  -0.000                    
                                              back            0.002      Z       129   0.031                    
 
                    GT1P1E4{1}                down      249   0.000      X            -0.007                    
                                              rght       28   0.031      Y      -249  -0.000                    
                                              forw            0.007      Z       -28  -0.031                    
 
                    GT1P1E5{1}                down      341   0.000      X             0.011                    
                                              left      163   0.031      Y      -341  -0.000                    
                                              back            0.011      Z       163   0.031                    
 
                    GT1P1E6{1}                down      289   0.000      X            -0.010                    
                                              rght       23   0.031      Y      -289  -0.000                    
                                              forw            0.010      Z       -23  -0.031                    
 
                    GT1P1E7{1}                down      285   0.000      X             0.002                    
                                              left      126   0.031      Y      -285  -0.000                    
                                              back            0.002      Z       126   0.031                    
 
                    GT1P1E8{1}                down      293   0.000      X            -0.007                    
                                              rght       31   0.031      Y      -293  -0.000                    
                                              forw            0.007      Z       -31  -0.031                    
 
 Tag No.: TYPE 8                                                                
 AP03               Gravity{1}                down       96   0.000      X             0.000                    
 AP03 1   Guide                               left            0.000      Y       -96  -0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.000                    
 
                    Thermal 1{1}              down            0.000      X             0.000                    
 Comp.Wt :   0.000                            left            0.000      Y             0.000                    
                                              back       75   0.002      Z       -75  -0.002                    
 
                    Static Seismic 1{1}       up         54   0.000      X             0.000                    
                                              left            0.000      Y        54   0.000                    
                                              forw       75  -0.000      Z        75  -0.000                    
 
                    Static Seismic 2{1}       down       31   0.000      X             0.000                    
                                              left            0.000      Y       -31  -0.000                    
                                              forw       75  -0.000      Z        75  -0.000                    
 
                    Static Seismic 3{1}       up         54   0.000      X            -0.000                    
                                              rght            0.000      Y        54   0.000                    
                                              forw       75  -0.000      Z        75  -0.000                    
 
                    Static Seismic 4{1}       down       31   0.000      X            -0.000                    
                                              rght            0.000      Y       -31  -0.000                    
                                              forw       75  -0.000      Z        75  -0.000                    
 
                    Static Seismic 5{1}       up         31   0.000      X             0.000                    
                                              left            0.000      Y        31   0.000                    
                                              forw       75  -0.000      Z        75  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 6{1}       down       54   0.000      X             0.000                    
                                              left            0.000      Y       -54  -0.000                    
                                              forw       75  -0.000      Z        75  -0.000                    
 
                    Static Seismic 7{1}       up         31   0.000      X            -0.000                    
                                              rght            0.000      Y        31   0.000                    
                                              forw       75  -0.000      Z        75  -0.000                    
 
                    Static Seismic 8{1}       down       54   0.000      X            -0.000                    
                                              rght            0.000      Y       -54  -0.000                    
                                              forw       75  -0.000      Z        75  -0.000                    
 
                    Pressure 1{1}             down            0.000      X             0.000                    
                                              left            0.000      Y             0.000                    
                                              forw            0.000      Z             0.000                    
 
                    GT1{1}                    down       96   0.000      X             0.000                    
                                              left            0.000      Y       -96  -0.000                    
                                              back       75   0.002      Z       -75  -0.002                    
 
                    GT1P1{1}                  down       96   0.000      X             0.000                    
                                              left            0.000      Y       -96  -0.000                    
                                              back       75   0.002      Z       -75  -0.002                    
 
                    GT1P1E1{1}                down       43   0.000      X             0.000                    
                                              left            0.000      Y       -43  -0.000                    
                                              back            0.002      Z            -0.002                    
 
                    GT1P1E2{1}                down      127   0.000      X             0.000                    
                                              left            0.000      Y      -127  -0.000                    
                                              back            0.002      Z            -0.002                    
 
                    GT1P1E3{1}                down       43   0.000      X            -0.000                    
                                              rght            0.000      Y       -43  -0.000                    
                                              back            0.002      Z            -0.002                    
 
                    GT1P1E4{1}                down      127   0.000      X            -0.000                    
                                              rght            0.000      Y      -127  -0.000                    
                                              back            0.002      Z            -0.002                    
 
                    GT1P1E5{1}                down       66   0.000      X             0.000                    
                                              left            0.000      Y       -66  -0.000                    
                                              back            0.002      Z            -0.002                    
 
                    GT1P1E6{1}                down      150   0.000      X             0.000                    
                                              left            0.000      Y      -150  -0.000                    
                                              back            0.002      Z            -0.002                    
 
                    GT1P1E7{1}                down       66   0.000      X            -0.000                    
                                              rght            0.000      Y       -66  -0.000                    
                                              back            0.002      Z            -0.002                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E8{1}                down      150   0.000      X            -0.000                    
                                              rght            0.000      Y      -150  -0.000                    
                                              back            0.002      Z            -0.002                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 
 Tag No.: TYPE 1                                                                
 A06                Gravity{1}                down      234   0.000      X             0.003                    
 A06  1   Guide                               left        4   0.031      Y      -234  -0.000                    
 Stiff   :RIGID                               forw            0.003      Z        -4  -0.031                    
 
                    Thermal 1{1}              up        262   0.000      X       -80  -0.058                    
 Comp.Wt :   0.000                            left       71   0.000      Y       262   0.000                    
                                              back       80   0.058      Z       -71  -0.000                    
 
                    Static Seismic 1{1}       up         51   0.000      X        84  -0.015                    
                                              rght       27   0.000      Y        51   0.000                    
                                              forw       84  -0.015      Z        27   0.000                    
 
                    Static Seismic 2{1}       up         51   0.000      X        84  -0.014                    
                                              left       58   0.000      Y        51   0.000                    
                                              forw       84  -0.014      Z       -58  -0.000                    
 
                    Static Seismic 3{1}       up         97   0.000      X        84  -0.042                    
                                              rght       20   0.000      Y        97   0.000                    
                                              forw       84  -0.042      Z        20   0.000                    
 
                    Static Seismic 4{1}       up         97   0.000      X        84  -0.042                    
                                              left       66   0.000      Y        97   0.000                    
                                              forw       84  -0.042      Z       -66  -0.000                    
 
                    Static Seismic 5{1}       down        3   0.000      X        84  -0.014                    
                                              rght       22   0.000      Y        -3  -0.000                    
                                              forw       84  -0.014      Z        22   0.000                    
 
                    Static Seismic 6{1}       down        3   0.000      X        84  -0.014                    
                                              left       63   0.000      Y        -3  -0.000                    
                                              forw       84  -0.014      Z       -63  -0.000                    
 
                    Static Seismic 7{1}       up         42   0.000      X        84  -0.042                    
                                              rght       15   0.000      Y        42   0.000                    
                                              forw       84  -0.042      Z        15   0.000                    
 
                    Static Seismic 8{1}       up         42   0.000      X        84  -0.042                    
                                              left       71   0.000      Y        42   0.000                    
                                              forw       84  -0.042      Z       -71  -0.000                    
 
                    Pressure 1{1}             up          4   0.000      X        -4  -0.001                    
                                              left        2   0.000      Y         4   0.000                    
                                              back        4   0.001      Z        -2  -0.000                    
 
                    GT1{1}                    up         28   0.000      X       -80  -0.055                    
                                              left       75   0.031      Y        28   0.000                    
                                              back       80   0.055      Z       -75  -0.031                    
 
                    GT1P1{1}                  up         32   0.000      X       -84  -0.056                    
                                              left       76   0.031      Y        32   0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                                              back       84   0.056      Z       -76  -0.031                    
 
                    GT1P1E1{1}                up         83   0.000      X            -0.071                    
                                              left       49   0.031      Y        83   0.000                    
                                              back            0.071      Z       -49  -0.031                    
 
                    GT1P1E2{1}                up         83   0.000      X            -0.070                    
                                              left      134   0.031      Y        83   0.000                    
                                              back            0.070      Z      -134  -0.031                    
 
                    GT1P1E3{1}                up        129   0.000      X            -0.098                    
                                              left       57   0.031      Y       129   0.000                    
                                              back            0.098      Z       -57  -0.031                    
 
                    GT1P1E4{1}                up        128   0.000      X            -0.098                    
                                              left      143   0.031      Y       128   0.000                    
                                              back            0.098      Z      -143  -0.031                    
 
                    GT1P1E5{1}                up         29   0.000      X            -0.070                    
                                              left       55   0.031      Y        29   0.000                    
                                              back            0.070      Z       -55  -0.031                    
 
                    GT1P1E6{1}                up         28   0.000      X            -0.070                    
                                              left      140   0.031      Y        28   0.000                    
                                              back            0.070      Z      -140  -0.031                    
 
                    GT1P1E7{1}                up         74   0.000      X            -0.098                    
                                              left       62   0.031      Y        74   0.000                    
                                              back            0.098      Z       -62  -0.031                    
 
                    GT1P1E8{1}                up         74   0.000      X            -0.098                    
                                              left      148   0.031      Y        74   0.000                    
                                              back            0.098      Z      -148  -0.031                    
 
 Tag No.: TYPE 1                                                                
 A09                Gravity{1}                down       84   0.000      X             0.003                    
 A09  1   Guide                               left            0.031      Y       -84  -0.000                    
 Stiff   :RIGID                               forw            0.003      Z            -0.031                    
 
                    Thermal 1{1}              down       44   0.000      X        34   0.000                    
 Comp.Wt :   0.000                            rght      443   0.063      Y       -44  -0.000                    
                                              forw       34   0.000      Z       443   0.063                    
 
                    Static Seismic 1{1}       up          8   0.000      X       -35  -0.015                    
                                              rght      100   0.000      Y         8   0.000                    
                                              back       35   0.015      Z       100   0.000                    
 
                    Static Seismic 2{1}       up          8   0.000      X       -35  -0.014                    
                                              rght       65   0.000      Y         8   0.000                    
                                              back       35   0.014      Z        65   0.000                    
 
                    Static Seismic 3{1}       up          2   0.000      X       -35  -0.042                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                                              rght       89   0.000      Y         2   0.000                    
                                              back       35   0.042      Z        89   0.000                    
 
                    Static Seismic 4{1}       up          2   0.000      X       -35  -0.042                    
                                              rght       56   0.000      Y         2   0.000                    
                                              back       35   0.042      Z        56   0.000                    
 
                    Static Seismic 5{1}       down       13   0.000      X       -35  -0.014                    
                                              rght      103   0.000      Y       -13  -0.000                    
                                              back       35   0.014      Z       103   0.000                    
 
                    Static Seismic 6{1}       down       13   0.000      X       -35  -0.014                    
                                              rght       68   0.000      Y       -13  -0.000                    
                                              back       35   0.014      Z        68   0.000                    
 
                    Static Seismic 7{1}       down       18   0.000      X       -35  -0.042                    
                                              rght       91   0.000      Y       -18  -0.000                    
                                              back       35   0.042      Z        91   0.000                    
 
                    Static Seismic 8{1}       down       18   0.000      X       -35  -0.042                    
                                              rght       59   0.000      Y       -18  -0.000                    
                                              back       35   0.042      Z        59   0.000                    
 
                    Pressure 1{1}             down        1   0.000      X         1  -0.000                    
                                              rght       11   0.000      Y        -1  -0.000                    
                                              forw        1  -0.000      Z        11   0.000                    
 
                    GT1{1}                    down      129   0.000      X        34   0.003                    
                                              rght      443   0.031      Y      -129  -0.000                    
                                              forw       34   0.003      Z       443   0.031                    
 
                    GT1P1{1}                  down      129   0.000      X        35   0.003                    
                                              rght      454   0.031      Y      -129  -0.000                    
                                              forw       35   0.003      Z       454   0.031                    
 
                    GT1P1E1{1}                down      122   0.000      X            -0.012                    
                                              rght      554   0.031      Y      -122  -0.000                    
                                              back            0.012      Z       554   0.031                    
 
                    GT1P1E2{1}                down      122   0.000      X            -0.011                    
                                              rght      519   0.031      Y      -122  -0.000                    
                                              back            0.011      Z       519   0.031                    
 
                    GT1P1E3{1}                down      127   0.000      X            -0.039                    
                                              rght      542   0.031      Y      -127  -0.000                    
                                              back            0.039      Z       542   0.031                    
 
                    GT1P1E4{1}                down      127   0.000      X            -0.039                    
                                              rght      510   0.031      Y      -127  -0.000                    
                                              back            0.039      Z       510   0.031                    
 
                    GT1P1E5{1}                down      143   0.000      X            -0.012                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                                              rght      557   0.031      Y      -143  -0.000                    
                                              back            0.012      Z       557   0.031                    
 
                    GT1P1E6{1}                down      143   0.000      X            -0.011                    
                                              rght      521   0.031      Y      -143  -0.000                    
                                              back            0.011      Z       521   0.031                    
 
                    GT1P1E7{1}                down      148   0.000      X            -0.039                    
                                              rght      544   0.031      Y      -148  -0.000                    
                                              back            0.039      Z       544   0.031                    
 
                    GT1P1E8{1}                down      148   0.000      X            -0.039                    
                                              rght      512   0.031      Y      -148  -0.000                    
                                              back            0.039      Z       512   0.031                    
 
 Tag No.: TYPE 1                                                                
 A11                Gravity{1}                down       88   0.000      X             0.001                    
 A11  1   Guide                               rght            0.001      Y       -88  -0.000                    
 Stiff   :RIGID                               forw            0.031      Z            -0.031                    
 
                    Thermal 1{1}              up         21   0.000      X       205   0.030                    
 Comp.Wt :   0.000                            rght      205   0.030      Y        21   0.000                    
                                              back      205   0.175      Z       205   0.175                    
 
                    Static Seismic 1{1}       up         12   0.000      X        47   0.000                    
                                              rght       47   0.000      Y        12   0.000                    
                                              forw      210  -0.028      Z      -210   0.028                    
 
                    Static Seismic 2{1}       up         12   0.000      X        48   0.000                    
                                              rght       48   0.000      Y        12   0.000                    
                                              forw      210  -0.028      Z      -210   0.028                    
 
                    Static Seismic 3{1}       up         14   0.000      X       -82  -0.000                    
                                              left       82   0.000      Y        14   0.000                    
                                              forw      210  -0.041      Z      -210   0.041                    
 
                    Static Seismic 4{1}       up         14   0.000      X       -83  -0.000                    
                                              left       83   0.000      Y        14   0.000                    
                                              forw      210  -0.042      Z      -210   0.042                    
 
                    Static Seismic 5{1}       down        9   0.000      X        48   0.000                    
                                              rght       48   0.000      Y        -9  -0.000                    
                                              forw      210  -0.028      Z      -210   0.028                    
 
                    Static Seismic 6{1}       down        9   0.000      X        48   0.000                    
                                              rght       48   0.000      Y        -9  -0.000                    
                                              forw      210  -0.028      Z      -210   0.028                    
 
                    Static Seismic 7{1}       down        6   0.000      X       -81  -0.000                    
                                              left       81   0.000      Y        -6  -0.000                    
                                              forw      210  -0.040      Z      -210   0.040                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 8{1}       down        6   0.000      X       -82  -0.000                    
                                              left       82   0.000      Y        -6  -0.000                    
                                              forw      210  -0.041      Z      -210   0.041                    
 
                    Pressure 1{1}             up          0   0.000      X         6   0.000                    
                                              rght        6   0.000      Y         0   0.000                    
                                              back        5   0.002      Z         5   0.002                    
 
                    GT1{1}                    down       67   0.000      X       205   0.031                    
                                              rght      205   0.031      Y       -67  -0.000                    
                                              back      205   0.144      Z       205   0.144                    
 
                    GT1P1{1}                  down       66   0.000      X       212   0.031                    
                                              rght      212   0.031      Y       -66  -0.000                    
                                              back      210   0.146      Z       210   0.146                    
 
                    GT1P1E1{1}                down       55   0.000      X       259   0.031                    
                                              rght      259   0.031      Y       -55  -0.000                    
                                              back            0.174      Z             0.174                    
 
                    GT1P1E2{1}                down       55   0.000      X       259   0.031                    
                                              rght      259   0.031      Y       -55  -0.000                    
                                              back            0.174      Z             0.174                    
 
                    GT1P1E3{1}                down       52   0.000      X       130   0.031                    
                                              rght      130   0.031      Y       -52  -0.000                    
                                              back            0.187      Z             0.187                    
 
                    GT1P1E4{1}                down       52   0.000      X       129   0.031                    
                                              rght      129   0.031      Y       -52  -0.000                    
                                              back            0.188      Z             0.188                    
 
                    GT1P1E5{1}                down       75   0.000      X       260   0.031                    
                                              rght      260   0.031      Y       -75  -0.000                    
                                              back            0.174      Z             0.174                    
 
                    GT1P1E6{1}                down       75   0.000      X       260   0.031                    
                                              rght      260   0.031      Y       -75  -0.000                    
                                              back            0.174      Z             0.174                    
 
                    GT1P1E7{1}                down       73   0.000      X       131   0.031                    
                                              rght      131   0.031      Y       -73  -0.000                    
                                              back            0.187      Z             0.187                    
 
                    GT1P1E8{1}                down       73   0.000      X       130   0.031                    
                                              rght      130   0.031      Y       -73  -0.000                    
                                              back            0.188      Z             0.188                    
 
 Tag No.: TYPE 1                                                                
 A12                Gravity{1}                down      122   0.000      X            -0.008                    
 A12  1   Guide                               left            0.008      Y      -122  -0.000                    
 Stiff   :RIGID                               forw            0.031      Z            -0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Thermal 1{1}              down        6   0.000      X         3   0.003                    
 Comp.Wt :   0.000                            rght        3   0.003      Y        -6  -0.000                    
                                              back      100   0.118      Z       100   0.118                    
 
                    Static Seismic 1{1}       up         14   0.000      X        21   0.036                    
                                              rght       21   0.036      Y        14   0.000                    
                                              forw      100  -0.027      Z      -100   0.027                    
 
                    Static Seismic 2{1}       up         14   0.000      X        20   0.036                    
                                              rght       20   0.036      Y        14   0.000                    
                                              forw      100  -0.027      Z      -100   0.027                    
 
                    Static Seismic 3{1}       up         14   0.000      X        -3   0.027                    
                                              left        3  -0.027      Y        14   0.000                    
                                              forw      100  -0.040      Z      -100   0.040                    
 
                    Static Seismic 4{1}       up         14   0.000      X        -3   0.024                    
                                              left        3  -0.024      Y        14   0.000                    
                                              forw      100  -0.041      Z      -100   0.041                    
 
                    Static Seismic 5{1}       down       15   0.000      X        21   0.036                    
                                              rght       21   0.036      Y       -15  -0.000                    
                                              forw      100  -0.027      Z      -100   0.027                    
 
                    Static Seismic 6{1}       down       15   0.000      X        19   0.036                    
                                              rght       19   0.036      Y       -15  -0.000                    
                                              forw      100  -0.027      Z      -100   0.027                    
 
                    Static Seismic 7{1}       down       15   0.000      X        -3   0.026                    
                                              left        3  -0.026      Y       -15  -0.000                    
                                              forw      100  -0.040      Z      -100   0.040                    
 
                    Static Seismic 8{1}       down       15   0.000      X        -3   0.024                    
                                              left        3  -0.024      Y       -15  -0.000                    
                                              forw      100  -0.041      Z      -100   0.041                    
 
                    Pressure 1{1}             down        0   0.000      X         0  -0.000                    
                                              left        0   0.000      Y         0  -0.000                    
                                              back        0   0.002      Z         0   0.002                    
 
                    GT1{1}                    down      128   0.000      X         3  -0.005                    
                                              rght        3  -0.005      Y      -128  -0.000                    
                                              back      100   0.087      Z       100   0.087                    
 
                    GT1P1{1}                  down      128   0.000      X         3  -0.005                    
                                              rght        3  -0.005      Y      -128  -0.000                    
                                              back      100   0.088      Z       100   0.088                    
 
                    GT1P1E1{1}                down      114   0.000      X        23   0.031                    
                                              rght       23   0.031      Y      -114  -0.000                    
                                              back            0.116      Z             0.116                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E2{1}                down      114   0.000      X        22   0.031                    
                                              rght       22   0.031      Y      -114  -0.000                    
                                              back            0.116      Z             0.116                    
 
                    GT1P1E3{1}                down      114   0.000      X             0.021                    
                                              rght           -0.021      Y      -114  -0.000                    
                                              back            0.129      Z             0.129                    
 
                    GT1P1E4{1}                down      114   0.000      X             0.019                    
                                              rght           -0.019      Y      -114  -0.000                    
                                              back            0.130      Z             0.130                    
 
                    GT1P1E5{1}                down      143   0.000      X        23   0.031                    
                                              rght       23   0.031      Y      -143  -0.000                    
                                              back            0.116      Z             0.116                    
 
                    GT1P1E6{1}                down      143   0.000      X        22   0.031                    
                                              rght       22   0.031      Y      -143  -0.000                    
                                              back            0.116      Z             0.116                    
 
                    GT1P1E7{1}                down      143   0.000      X             0.021                    
                                              rght           -0.021      Y      -143  -0.000                    
                                              back            0.128      Z             0.128                    
 
                    GT1P1E8{1}                down      143   0.000      X             0.019                    
                                              rght           -0.019      Y      -143  -0.000                    
                                              back            0.129      Z             0.129                    
 
 Tag No.: TYPE 1                                                                
 A13                Gravity{1}                down      117   0.000      X            -0.021                    
 A13  1   Guide                               left            0.021      Y      -117  -0.000                    
 Stiff   :RIGID                               forw            0.031      Z            -0.031                    
 
                    Thermal 1{1}              up          1   0.000      X        12   0.008                    
 Comp.Wt :   0.000                            rght       12   0.008      Y         1   0.000                    
                                              back       89   0.061      Z        89   0.061                    
 
                    Static Seismic 1{1}       up         14   0.000      X        19   0.044                    
                                              rght       19   0.044      Y        14   0.000                    
                                              forw       89  -0.027      Z       -89   0.027                    
 
                    Static Seismic 2{1}       up         14   0.000      X        23   0.044                    
                                              rght       23   0.044      Y        14   0.000                    
                                              forw       89  -0.027      Z       -89   0.027                    
 
                    Static Seismic 3{1}       up         14   0.000      X         3   0.044                    
                                              rght        3   0.044      Y        14   0.000                    
                                              forw       89  -0.040      Z       -89   0.040                    
 
                    Static Seismic 4{1}       up         14   0.000      X         8   0.044                    
                                              rght        8   0.044      Y        14   0.000                    
                                              forw       89  -0.041      Z       -89   0.041                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 5{1}       down       14   0.000      X        19   0.044                    
                                              rght       19   0.044      Y       -14  -0.000                    
                                              forw       89  -0.027      Z       -89   0.027                    
 
                    Static Seismic 6{1}       down       14   0.000      X        23   0.044                    
                                              rght       23   0.044      Y       -14  -0.000                    
                                              forw       89  -0.027      Z       -89   0.027                    
 
                    Static Seismic 7{1}       down       14   0.000      X         2   0.044                    
                                              rght        2   0.044      Y       -14  -0.000                    
                                              forw       89  -0.040      Z       -89   0.040                    
 
                    Static Seismic 8{1}       down       14   0.000      X         8   0.044                    
                                              rght        8   0.044      Y       -14  -0.000                    
                                              forw       89  -0.041      Z       -89   0.041                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              forw        0  -0.001      Z         0   0.001                    
 
                    GT1{1}                    down      116   0.000      X        12  -0.013                    
                                              rght       12  -0.013      Y      -116  -0.000                    
                                              back       89   0.030      Z        89   0.030                    
 
                    GT1P1{1}                  down      116   0.000      X        12  -0.013                    
                                              rght       12  -0.013      Y      -116  -0.000                    
                                              back       89   0.030      Z        89   0.030                    
 
                    GT1P1E1{1}                down      102   0.000      X        31   0.031                    
                                              rght       31   0.031      Y      -102  -0.000                    
                                              back            0.057      Z             0.057                    
 
                    GT1P1E2{1}                down      102   0.000      X        35   0.031                    
                                              rght       35   0.031      Y      -102  -0.000                    
                                              back            0.057      Z             0.057                    
 
                    GT1P1E3{1}                down      101   0.000      X        15   0.031                    
                                              rght       15   0.031      Y      -101  -0.000                    
                                              back            0.070      Z             0.070                    
 
                    GT1P1E4{1}                down      102   0.000      X        20   0.031                    
                                              rght       20   0.031      Y      -102  -0.000                    
                                              back            0.071      Z             0.071                    
 
                    GT1P1E5{1}                down      129   0.000      X        31   0.031                    
                                              rght       31   0.031      Y      -129  -0.000                    
                                              back            0.057      Z             0.057                    
 
                    GT1P1E6{1}                down      130   0.000      X        35   0.031                    
                                              rght       35   0.031      Y      -130  -0.000                    
                                              back            0.057      Z             0.057                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E7{1}                down      129   0.000      X        14   0.031                    
                                              rght       14   0.031      Y      -129  -0.000                    
                                              back            0.070      Z             0.070                    
 
                    GT1P1E8{1}                down      130   0.000      X        20   0.031                    
                                              rght       20   0.031      Y      -130  -0.000                    
                                              back            0.071      Z             0.071                    
 
 Tag No.: TYPE 1                                                                
 A14                Gravity{1}                down      104   0.000      X            -0.031                    
 A14  1   Guide                               left            0.031      Y      -104  -0.000                    
 Stiff   :RIGID                               forw            0.031      Z            -0.031                    
 
                    Thermal 1{1}              up          0   0.000      X      -105  -0.000                    
 Comp.Wt :   0.000                            left      105   0.000      Y         0   0.000                    
                                              back      161   0.004      Z       161   0.004                    
 
                    Static Seismic 1{1}       up         11   0.000      X        43   0.000                    
                                              rght       43   0.000      Y        11   0.000                    
                                              forw      162  -0.026      Z      -162   0.026                    
 
                    Static Seismic 2{1}       up         15   0.000      X        31   0.000                    
                                              rght       31   0.000      Y        15   0.000                    
                                              forw      162  -0.026      Z      -162   0.026                    
 
                    Static Seismic 3{1}       up         11   0.000      X       -73  -0.000                    
                                              left       73   0.000      Y        11   0.000                    
                                              forw      162  -0.039      Z      -162   0.039                    
 
                    Static Seismic 4{1}       up         16   0.000      X       -92  -0.000                    
                                              left       92   0.000      Y        16   0.000                    
                                              forw      162  -0.040      Z      -162   0.040                    
 
                    Static Seismic 5{1}       down       14   0.000      X        43   0.000                    
                                              rght       43   0.000      Y       -14  -0.000                    
                                              forw      162  -0.026      Z      -162   0.026                    
 
                    Static Seismic 6{1}       down       10   0.000      X        31   0.000                    
                                              rght       31   0.000      Y       -10  -0.000                    
                                              forw      162  -0.026      Z      -162   0.026                    
 
                    Static Seismic 7{1}       down       14   0.000      X       -72  -0.000                    
                                              left       72   0.000      Y       -14  -0.000                    
                                              forw      162  -0.039      Z      -162   0.039                    
 
                    Static Seismic 8{1}       down        9   0.000      X       -90  -0.000                    
                                              left       90   0.000      Y        -9  -0.000                    
                                              forw      162  -0.040      Z      -162   0.040                    
 
                    Pressure 1{1}             down        0   0.000      X        -2  -0.000                    
                                              left        2   0.000      Y         0  -0.000                    
                                              back        1  -0.000      Z         1  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1{1}                    down      104   0.000      X      -105  -0.031                    
                                              left      105   0.031      Y      -104  -0.000                    
                                              back      161  -0.027      Z       161  -0.027                    
 
                    GT1P1{1}                  down      104   0.000      X      -106  -0.031                    
                                              left      106   0.031      Y      -104  -0.000                    
                                              back      162  -0.027      Z       162  -0.027                    
 
                    GT1P1E1{1}                down       93   0.000      X       -63  -0.031                    
                                              left       63   0.031      Y       -93  -0.000                    
                                              forw        0   0.001      Z         0  -0.001                    
 
                    GT1P1E2{1}                down       89   0.000      X       -75  -0.031                    
                                              left       75   0.031      Y       -89  -0.000                    
                                              forw        0   0.001      Z         0  -0.001                    
 
                    GT1P1E3{1}                down       93   0.000      X      -180  -0.031                    
                                              left      180   0.031      Y       -93  -0.000                    
                                              forw        0  -0.012      Z         0   0.012                    
 
                    GT1P1E4{1}                down       88   0.000      X      -198  -0.031                    
                                              left      198   0.031      Y       -88  -0.000                    
                                              forw        0  -0.013      Z         0   0.013                    
 
                    GT1P1E5{1}                down      118   0.000      X       -64  -0.031                    
                                              left       64   0.031      Y      -118  -0.000                    
                                              forw        0   0.001      Z         0  -0.001                    
 
                    GT1P1E6{1}                down      114   0.000      X       -76  -0.031                    
                                              left       76   0.031      Y      -114  -0.000                    
                                              forw        0   0.001      Z         0  -0.001                    
 
                    GT1P1E7{1}                down      117   0.000      X      -179  -0.031                    
                                              left      179   0.031      Y      -117  -0.000                    
                                              forw        0  -0.011      Z         0   0.011                    
 
                    GT1P1E8{1}                down      113   0.000      X      -197  -0.031                    
                                              left      197   0.031      Y      -113  -0.000                    
                                              forw        0  -0.013      Z         0   0.013                    
 
 Tag No.: TYPE 1                                                                
 A16                Gravity{1}                down       99   0.000      X            -0.034                    
 A16  1   Guide                               left        3   0.031      Y       -99  -0.000                    
 Stiff   :RIGID                               back            0.034      Z        -3  -0.031                    
 
                    Thermal 1{1}              down        1   0.000      X      -637  -0.001                    
 Comp.Wt :   0.000                            left      980   0.000      Y        -1  -0.000                    
                                              back      637   0.001      Z      -980  -0.000                    
 
                    Static Seismic 1{1}       up         13   0.000      X       643  -0.084                    
                                              rght      625   0.000      Y        13   0.000                    
                                              forw      643  -0.084      Z       625   0.000                    
 

Page 737

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 740 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:58 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  11
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 2{1}       up          9   0.000      X       643  -0.097                    
                                              rght      426   0.000      Y         9   0.000                    
                                              forw      643  -0.097      Z       426   0.000                    
 
                    Static Seismic 3{1}       up         13   0.000      X       643  -0.223                    
                                              rght      657   0.000      Y        13   0.000                    
                                              forw      643  -0.223      Z       657   0.000                    
 
                    Static Seismic 4{1}       up          9   0.000      X       643  -0.246                    
                                              rght      456   0.000      Y         9   0.000                    
                                              forw      643  -0.246      Z       456   0.000                    
 
                    Static Seismic 5{1}       down       10   0.000      X       643  -0.085                    
                                              rght      623   0.000      Y       -10  -0.000                    
                                              forw      643  -0.085      Z       623   0.000                    
 
                    Static Seismic 6{1}       down       14   0.000      X       643  -0.097                    
                                              rght      424   0.000      Y       -14  -0.000                    
                                              forw      643  -0.097      Z       424   0.000                    
 
                    Static Seismic 7{1}       down       11   0.000      X       643  -0.220                    
                                              rght      656   0.000      Y       -11  -0.000                    
                                              forw      643  -0.220      Z       656   0.000                    
 
                    Static Seismic 8{1}       down       15   0.000      X       643  -0.244                    
                                              rght      455   0.000      Y       -15  -0.000                    
                                              forw      643  -0.244      Z       455   0.000                    
 
                    Pressure 1{1}             down        0   0.000      X        -5   0.000                    
                                              left       16   0.000      Y         0  -0.000                    
                                              back        5  -0.000      Z       -16  -0.000                    
 
                    GT1{1}                    down      100   0.000      X      -637  -0.034                    
                                              left      983   0.031      Y      -100  -0.000                    
                                              back      637   0.034      Z      -983  -0.031                    
 
                    GT1P1{1}                  down      100   0.000      X      -643  -0.034                    
                                              left      999   0.031      Y      -100  -0.000                    
                                              back      643   0.034      Z      -999  -0.031                    
 
                    GT1P1E1{1}                down       87   0.000      X            -0.119                    
                                              left      375   0.031      Y       -87  -0.000                    
                                              back            0.119      Z      -375  -0.031                    
 
                    GT1P1E2{1}                down       91   0.000      X            -0.131                    
                                              left      574   0.031      Y       -91  -0.000                    
                                              back            0.131      Z      -574  -0.031                    
 
                    GT1P1E3{1}                down       87   0.000      X            -0.257                    
                                              left      342   0.031      Y       -87  -0.000                    
                                              back            0.257      Z      -342  -0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E4{1}                down       91   0.000      X            -0.281                    
                                              left      543   0.031      Y       -91  -0.000                    
                                              back            0.281      Z      -543  -0.031                    
 
                    GT1P1E5{1}                down      110   0.000      X            -0.120                    
                                              left      376   0.031      Y      -110  -0.000                    
                                              back            0.120      Z      -376  -0.031                    
 
                    GT1P1E6{1}                down      115   0.000      X            -0.132                    
                                              left      575   0.031      Y      -115  -0.000                    
                                              back            0.132      Z      -575  -0.031                    
 
                    GT1P1E7{1}                down      111   0.000      X            -0.255                    
                                              left      344   0.031      Y      -111  -0.000                    
                                              back            0.255      Z      -344  -0.031                    
 
                    GT1P1E8{1}                down      115   0.000      X            -0.278                    
                                              left      545   0.031      Y      -115  -0.000                    
                                              back            0.278      Z      -545  -0.031                    
 
 Tag No.: TYPE 2                                                                
 A17                Gravity{1}                down      140   0.000      X            -0.034                    
 A17  1   Guide                               left            0.031      Y      -140  -0.000                    
 Stiff   :RIGID                               back            0.034      Z            -0.031                    
 
                    Thermal 1{1}              up          2   0.000      X        97   0.068                    
 Comp.Wt :   0.000                            rght       47   0.033      Y         2   0.000                    
                                              forw       97   0.068      Z        47   0.033                    
 
                    Static Seismic 1{1}       up         16   0.000      X       -97  -0.083                    
                                              left       24  -0.028      Y        16   0.000                    
                                              back       97   0.083      Z       -24   0.028                    
 
                    Static Seismic 2{1}       up         17   0.000      X       -97  -0.095                    
                                              left       53   0.034      Y        17   0.000                    
                                              back       97   0.095      Z       -53  -0.034                    
 
                    Static Seismic 3{1}       up         16   0.000      X       -97  -0.221                    
                                              left       46  -0.028      Y        16   0.000                    
                                              back       97   0.221      Z       -46   0.028                    
 
                    Static Seismic 4{1}       up         16   0.000      X       -97  -0.245                    
                                              left       76   0.034      Y        16   0.000                    
                                              back       97   0.245      Z       -76  -0.034                    
 
                    Static Seismic 5{1}       down       17   0.000      X       -97  -0.084                    
                                              left       24  -0.028      Y       -17  -0.000                    
                                              back       97   0.084      Z       -24   0.028                    
 
                    Static Seismic 6{1}       down       17   0.000      X       -97  -0.096                    
                                              left       52   0.034      Y       -17  -0.000                    
                                              back       97   0.096      Z       -52  -0.034                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 7{1}       down       18   0.000      X       -97  -0.219                    
                                              left       46  -0.028      Y       -18  -0.000                    
                                              back       97   0.219      Z       -46   0.028                    
 
                    Static Seismic 8{1}       down       17   0.000      X       -97  -0.242                    
                                              left       75   0.034      Y       -17  -0.000                    
                                              back       97   0.242      Z       -75  -0.034                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.001                    
                                              rght        1   0.001      Y         0   0.000                    
                                              back        0  -0.001      Z         1   0.001                    
 
                    GT1{1}                    down      138   0.000      X        97   0.034                    
                                              rght       47   0.002      Y      -138  -0.000                    
                                              forw       97   0.034      Z        47   0.002                    
 
                    GT1P1{1}                  down      138   0.000      X        97   0.035                    
                                              rght       48   0.003      Y      -138  -0.000                    
                                              forw       97   0.035      Z        48   0.003                    
 
                    GT1P1E1{1}                down      122   0.000      X            -0.048                    
                                              rght       24   0.031      Y      -122  -0.000                    
                                              back            0.048      Z        24   0.031                    
 
                    GT1P1E2{1}                down      121   0.000      X            -0.060                    
                                              left        5   0.031      Y      -121  -0.000                    
                                              back            0.060      Z        -5  -0.031                    
 
                    GT1P1E3{1}                down      123   0.000      X            -0.186                    
                                              rght        1   0.031      Y      -123  -0.000                    
                                              back            0.186      Z         1   0.031                    
 
                    GT1P1E4{1}                down      122   0.000      X            -0.210                    
                                              left       28   0.031      Y      -122  -0.000                    
                                              back            0.210      Z       -28  -0.031                    
 
                    GT1P1E5{1}                down      155   0.000      X            -0.049                    
                                              rght       24   0.031      Y      -155  -0.000                    
                                              back            0.049      Z        24   0.031                    
 
                    GT1P1E6{1}                down      155   0.000      X            -0.061                    
                                              left        5   0.031      Y      -155  -0.000                    
                                              back            0.061      Z        -5  -0.031                    
 
                    GT1P1E7{1}                down      156   0.000      X            -0.184                    
                                              rght        2   0.031      Y      -156  -0.000                    
                                              back            0.184      Z         2   0.031                    
 
                    GT1P1E8{1}                down      155   0.000      X            -0.207                    
                                              left       27   0.031      Y      -155  -0.000                    
                                              back            0.207      Z       -27  -0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 Tag No.: TYPE 2                                                                
 B01                Gravity{1}                down      100   0.000      X            -0.034                    
 B01  1   Guide                               left            0.023      Y      -100  -0.000                    
 Stiff   :RIGID                               back            0.034      Z            -0.023                    
 
                    Thermal 1{1}              down        7   0.000      X        84   0.125                    
 Comp.Wt :   0.000                            left        3   0.005      Y        -7  -0.000                    
                                              forw       84   0.125      Z        -3  -0.005                    
 
                    Static Seismic 1{1}       up         14   0.000      X       -84  -0.082                    
                                              rght       26   0.059      Y        14   0.000                    
                                              back       84   0.082      Z        26   0.059                    
 
                    Static Seismic 2{1}       up         12   0.000      X       -84  -0.094                    
                                              left       18   0.004      Y        12   0.000                    
                                              back       84   0.094      Z       -18  -0.004                    
 
                    Static Seismic 3{1}       up         16   0.000      X       -84  -0.220                    
                                              rght       34   0.059      Y        16   0.000                    
                                              back       84   0.220      Z        34   0.059                    
 
                    Static Seismic 4{1}       up         15   0.000      X       -84  -0.244                    
                                              left       12   0.004      Y        15   0.000                    
                                              back       84   0.244      Z       -12  -0.004                    
 
                    Static Seismic 5{1}       down       10   0.000      X       -84  -0.083                    
                                              rght       27   0.059      Y       -10  -0.000                    
                                              back       84   0.083      Z        27   0.059                    
 
                    Static Seismic 6{1}       down       11   0.000      X       -84  -0.095                    
                                              left       19   0.004      Y       -11  -0.000                    
                                              back       84   0.095      Z       -19  -0.004                    
 
                    Static Seismic 7{1}       down        7   0.000      X       -84  -0.218                    
                                              rght       34   0.059      Y        -7  -0.000                    
                                              back       84   0.218      Z        34   0.059                    
 
                    Static Seismic 8{1}       down        9   0.000      X       -84  -0.241                    
                                              left       13   0.004      Y        -9  -0.000                    
                                              back       84   0.241      Z       -13  -0.004                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.002                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              forw        0   0.002      Z         0   0.000                    
 
                    GT1{1}                    down      107   0.000      X        84   0.091                    
                                              left        3   0.028      Y      -107  -0.000                    
                                              forw       84   0.091      Z        -3  -0.028                    
 
                    GT1P1{1}                  down      107   0.000      X        84   0.093                    
                                              left        3   0.028      Y      -107  -0.000                    
                                              forw       84   0.093      Z        -3  -0.028                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E1{1}                down       93   0.000      X         0   0.011                    
                                              rght       23   0.031      Y       -93  -0.000                    
                                              forw        0   0.011      Z        23   0.031                    
 
                    GT1P1E2{1}                down       95   0.000      X         0  -0.001                    
                                              left       21   0.031      Y       -95  -0.000                    
                                              forw        0  -0.001      Z       -21  -0.031                    
 
                    GT1P1E3{1}                down       91   0.000      X         0  -0.127                    
                                              rght       31   0.031      Y       -91  -0.000                    
                                              forw        0  -0.127      Z        31   0.031                    
 
                    GT1P1E4{1}                down       93   0.000      X         0  -0.151                    
                                              left       15   0.031      Y       -93  -0.000                    
                                              forw        0  -0.151      Z       -15  -0.031                    
 
                    GT1P1E5{1}                down      117   0.000      X         0   0.010                    
                                              rght       24   0.031      Y      -117  -0.000                    
                                              forw        0   0.010      Z        24   0.031                    
 
                    GT1P1E6{1}                down      119   0.000      X         0  -0.002                    
                                              left       22   0.031      Y      -119  -0.000                    
                                              forw        0  -0.002      Z       -22  -0.031                    
 
                    GT1P1E7{1}                down      115   0.000      X         0  -0.125                    
                                              rght       31   0.031      Y      -115  -0.000                    
                                              forw        0  -0.125      Z        31   0.031                    
 
                    GT1P1E8{1}                down      117   0.000      X         0  -0.148                    
                                              left       16   0.031      Y      -117  -0.000                    
                                              forw        0  -0.148      Z       -16  -0.031                    
 
 Tag No.: TYPE 2                                                                
 B02                Gravity{1}                down      113   0.000      X            -0.034                    
 B02  1   Guide                               left            0.010      Y      -113  -0.000                    
 Stiff   :RIGID                               back            0.034      Z            -0.010                    
 
                    Thermal 1{1}              up         26   0.000      X        68   0.182                    
 Comp.Wt :   0.000                            left        3   0.009      Y        26   0.000                    
                                              forw       68   0.182      Z        -3  -0.009                    
 
                    Static Seismic 1{1}       up          6   0.000      X       -68  -0.081                    
                                              rght       15   0.050      Y         6   0.000                    
                                              back       68   0.081      Z        15   0.050                    
 
                    Static Seismic 2{1}       up         11   0.000      X       -68  -0.094                    
                                              rght        3   0.015      Y        11   0.000                    
                                              back       68   0.094      Z         3   0.015                    
 
                    Static Seismic 3{1}       down        3   0.000      X       -68  -0.219                    
                                              rght       13   0.050      Y        -3  -0.000                    
                                              back       68   0.219      Z        13   0.050                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 4{1}       up          3   0.000      X       -68  -0.243                    
                                              rght        3   0.013      Y         3   0.000                    
                                              back       68   0.243      Z         3   0.013                    
 
                    Static Seismic 5{1}       down       21   0.000      X       -68  -0.082                    
                                              rght       14   0.050      Y       -21  -0.000                    
                                              back       68   0.082      Z        14   0.050                    
 
                    Static Seismic 6{1}       down       16   0.000      X       -68  -0.094                    
                                              rght        3   0.014      Y       -16  -0.000                    
                                              back       68   0.094      Z         3   0.014                    
 
                    Static Seismic 7{1}       down       30   0.000      X       -68  -0.217                    
                                              rght       12   0.050      Y       -30  -0.000                    
                                              back       68   0.217      Z        12   0.050                    
 
                    Static Seismic 8{1}       down       24   0.000      X       -68  -0.240                    
                                              rght        3   0.011      Y       -24  -0.000                    
                                              back       68   0.240      Z         3   0.011                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.003                    
                                              left        0   0.000      Y         0   0.000                    
                                              back        0  -0.003      Z         0  -0.000                    
 
                    GT1{1}                    down       87   0.000      X        68   0.149                    
                                              left        3   0.019      Y       -87  -0.000                    
                                              forw       68   0.149      Z        -3  -0.019                    
 
                    GT1P1{1}                  down       87   0.000      X        68   0.151                    
                                              left        3   0.019      Y       -87  -0.000                    
                                              forw       68   0.151      Z        -3  -0.019                    
 
                    GT1P1E1{1}                down       81   0.000      X         0   0.070                    
                                              rght       11   0.031      Y       -81  -0.000                    
                                              forw        0   0.070      Z        11   0.031                    
 
                    GT1P1E2{1}                down       75   0.000      X         0   0.058                    
                                              left            0.004      Y       -75  -0.000                    
                                              forw        0   0.058      Z            -0.004                    
 
                    GT1P1E3{1}                down       90   0.000      X         0  -0.068                    
                                              rght        9   0.031      Y       -90  -0.000                    
                                              forw        0  -0.068      Z         9   0.031                    
 
                    GT1P1E4{1}                down       84   0.000      X         0  -0.092                    
                                              left            0.006      Y       -84  -0.000                    
                                              forw        0  -0.092      Z            -0.006                    
 
                    GT1P1E5{1}                down      108   0.000      X         0   0.069                    
                                              rght       11   0.031      Y      -108  -0.000                    
                                              forw        0   0.069      Z        11   0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E6{1}                down      103   0.000      X         0   0.057                    
                                              left            0.005      Y      -103  -0.000                    
                                              forw        0   0.057      Z            -0.005                    
 
                    GT1P1E7{1}                down      117   0.000      X         0  -0.065                    
                                              rght        8   0.031      Y      -117  -0.000                    
                                              forw        0  -0.065      Z         8   0.031                    
 
                    GT1P1E8{1}                down      111   0.000      X         0  -0.089                    
                                              left            0.008      Y      -111  -0.000                    
                                              forw        0  -0.089      Z            -0.008                    
 
 Tag No.: TYPE 2                                                                
 B03                Gravity{1}                down       94   0.000      X            -0.034                    
 B03  1   Guide                               rght            0.006      Y       -94  -0.000                    
 Stiff   :RIGID                               back            0.034      Z             0.006                    
 
                    Thermal 1{1}              down      197   0.000      X       225   0.240                    
 Comp.Wt :   0.000                            left       34   0.036      Y      -197  -0.000                    
                                              forw      225   0.240      Z       -34  -0.036                    
 
                    Static Seismic 1{1}       up         78   0.000      X      -228  -0.080                    
                                              rght       59   0.062      Y        78   0.000                    
                                              back      228   0.080      Z        59   0.062                    
 
                    Static Seismic 2{1}       up         59   0.000      X      -228  -0.093                    
                                              left       81   0.000      Y        59   0.000                    
                                              back      228   0.093      Z       -81  -0.000                    
 
                    Static Seismic 3{1}       up        175   0.000      X      -228  -0.218                    
                                              rght       68   0.062      Y       175   0.000                    
                                              back      228   0.218      Z        68   0.062                    
 
                    Static Seismic 4{1}       up        153   0.000      X      -228  -0.242                    
                                              left       75   0.000      Y       153   0.000                    
                                              back      228   0.242      Z       -75  -0.000                    
 
                    Static Seismic 5{1}       up         55   0.000      X      -228  -0.082                    
                                              rght       61   0.062      Y        55   0.000                    
                                              back      228   0.082      Z        61   0.062                    
 
                    Static Seismic 6{1}       up         36   0.000      X      -228  -0.094                    
                                              left       79   0.000      Y        36   0.000                    
                                              back      228   0.094      Z       -79  -0.000                    
 
                    Static Seismic 7{1}       up        153   0.000      X      -228  -0.216                    
                                              rght       70   0.062      Y       153   0.000                    
                                              back      228   0.216      Z        70   0.062                    
 
                    Static Seismic 8{1}       up        131   0.000      X      -228  -0.239                    
                                              left       72   0.000      Y       131   0.000                    
                                              back      228   0.239      Z       -72  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Pressure 1{1}             down        4   0.000      X         3   0.003                    
                                              left        1   0.001      Y        -4  -0.000                    
                                              forw        3   0.003      Z        -1  -0.001                    
 
                    GT1{1}                    down      291   0.000      X       225   0.206                    
                                              left       34   0.030      Y      -291  -0.000                    
                                              forw      225   0.206      Z       -34  -0.030                    
 
                    GT1P1{1}                  down      295   0.000      X       228   0.210                    
                                              left       34   0.031      Y      -295  -0.000                    
                                              forw      228   0.210      Z       -34  -0.031                    
 
                    GT1P1E1{1}                down      217   0.000      X             0.129                    
                                              rght       25   0.031      Y      -217  -0.000                    
                                              forw            0.129      Z        25   0.031                    
 
                    GT1P1E2{1}                down      236   0.000      X             0.117                    
                                              left      116   0.031      Y      -236  -0.000                    
                                              forw            0.117      Z      -116  -0.031                    
 
                    GT1P1E3{1}                down      120   0.000      X            -0.009                    
                                              rght       33   0.031      Y      -120  -0.000                    
                                              back            0.009      Z        33   0.031                    
 
                    GT1P1E4{1}                down      143   0.000      X            -0.032                    
                                              left      109   0.031      Y      -143  -0.000                    
                                              back            0.032      Z      -109  -0.031                    
 
                    GT1P1E5{1}                down      240   0.000      X             0.128                    
                                              rght       26   0.031      Y      -240  -0.000                    
                                              forw            0.128      Z        26   0.031                    
 
                    GT1P1E6{1}                down      259   0.000      X             0.116                    
                                              left      113   0.031      Y      -259  -0.000                    
                                              forw            0.116      Z      -113  -0.031                    
 
                    GT1P1E7{1}                down      142   0.000      X            -0.006                    
                                              rght       35   0.031      Y      -142  -0.000                    
                                              back            0.006      Z        35   0.031                    
 
                    GT1P1E8{1}                down      164   0.000      X            -0.030                    
                                              left      106   0.031      Y      -164  -0.000                    
                                              back            0.030      Z      -106  -0.031                    
 
 Tag No.: TYPE 4                                                                
 B06                Gravity{1}                down      129   0.000      X            -0.025                    
 B06  1   Guide                               rght            0.025      Y      -129  -0.000                    
 Stiff   :RIGID                               back            0.003      Z            -0.003                    
 
                    Thermal 1{1}              up        214   0.000      X       275   0.056                    
 Comp.Wt :   0.000                            left      275   0.056      Y       214   0.000                    
                                              back      212   0.041      Z      -212  -0.041                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 1{1}       down       44   0.000      X       -62  -0.000                    
                                              rght       62   0.000      Y       -44  -0.000                    
                                              forw      217   0.116      Z       217   0.116                    
 
                    Static Seismic 2{1}       down       70   0.000      X       -69  -0.000                    
                                              rght       69   0.000      Y       -70  -0.000                    
                                              forw      217  -0.147      Z       217  -0.147                    
 
                    Static Seismic 3{1}       down      149   0.000      X      -281  -0.023                    
                                              rght      281   0.023      Y      -149  -0.000                    
                                              forw      217   0.101      Z       217   0.101                    
 
                    Static Seismic 4{1}       down      172   0.000      X      -281  -0.036                    
                                              rght      281   0.036      Y      -172  -0.000                    
                                              forw      217  -0.164      Z       217  -0.164                    
 
                    Static Seismic 5{1}       down       74   0.000      X       -59  -0.000                    
                                              rght       59   0.000      Y       -74  -0.000                    
                                              forw      217   0.115      Z       217   0.115                    
 
                    Static Seismic 6{1}       down       99   0.000      X       -67  -0.000                    
                                              rght       67   0.000      Y       -99  -0.000                    
                                              forw      217  -0.145      Z       217  -0.145                    
 
                    Static Seismic 7{1}       down      180   0.000      X      -281  -0.019                    
                                              rght      281   0.019      Y      -180  -0.000                    
                                              forw      217   0.101      Z       217   0.101                    
 
                    Static Seismic 8{1}       down      202   0.000      X      -281  -0.032                    
                                              rght      281   0.032      Y      -202  -0.000                    
                                              forw      217  -0.161      Z       217  -0.161                    
 
                    Pressure 1{1}             up          4   0.000      X         6   0.000                    
                                              left        6   0.000      Y         4   0.000                    
                                              back        5   0.001      Z        -5  -0.001                    
 
                    GT1{1}                    up         85   0.000      X       275   0.031                    
                                              left      275   0.031      Y        85   0.000                    
                                              back      212   0.044      Z      -212  -0.044                    
 
                    GT1P1{1}                  up         89   0.000      X       281   0.031                    
                                              left      281   0.031      Y        89   0.000                    
                                              back      217   0.044      Z      -217  -0.044                    
 
                    GT1P1E1{1}                up         45   0.000      X       219   0.031                    
                                              left      219   0.031      Y        45   0.000                    
                                              forw            0.071      Z             0.071                    
 
                    GT1P1E2{1}                up         19   0.000      X       212   0.031                    
                                              left      212   0.031      Y        19   0.000                    
                                              back            0.192      Z            -0.192                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E3{1}                down       60   0.000      X             0.008                    
                                              left            0.008      Y       -60  -0.000                    
                                              forw            0.057      Z             0.057                    
 
                    GT1P1E4{1}                down       83   0.000      X            -0.005                    
                                              rght            0.005      Y       -83  -0.000                    
                                              back            0.208      Z            -0.208                    
 
                    GT1P1E5{1}                up         15   0.000      X       222   0.031                    
                                              left      222   0.031      Y        15   0.000                    
                                              forw            0.071      Z             0.071                    
 
                    GT1P1E6{1}                down       10   0.000      X       214   0.031                    
                                              left      214   0.031      Y       -10  -0.000                    
                                              back            0.189      Z            -0.189                    
 
                    GT1P1E7{1}                down       91   0.000      X             0.013                    
                                              left            0.013      Y       -91  -0.000                    
                                              forw            0.057      Z             0.057                    
 
                    GT1P1E8{1}                down      113   0.000      X            -0.001                    
                                              rght            0.001      Y      -113  -0.000                    
                                              back            0.205      Z            -0.205                    
 
 Tag No.: TYPE 4                                                                
 B09                Gravity{1}                down      241   0.000      X        -2  -0.031                    
 B09  1   Guide                               rght        2   0.031      Y      -241  -0.000                    
 Stiff   :RIGID                               back            0.003      Z         0  -0.003                    
 
                    Thermal 1{1}              down       95   0.000      X        29   0.000                    
 Comp.Wt :   0.000                            left       29   0.000      Y       -95  -0.000                    
                                              back      117   0.000      Z      -117  -0.000                    
 
                    Static Seismic 1{1}       up         24   0.000      X        38   0.062                    
                                              left       38   0.062      Y        24   0.000                    
                                              forw      113   0.116      Z       113   0.116                    
 
                    Static Seismic 2{1}       up        102   0.000      X        19   0.062                    
                                              left       18   0.062      Y       102  -0.000                    
                                              forw      113  -0.147      Z       113  -0.147                    
 
                    Static Seismic 3{1}       up         40   0.000      X       -52  -0.000                    
                                              rght       52   0.000      Y        40   0.000                    
                                              forw      113   0.101      Z       113   0.101                    
 
                    Static Seismic 4{1}       up        122   0.000      X       -77  -0.000                    
                                              rght       77   0.000      Y       122  -0.000                    
                                              forw      113  -0.163      Z       113  -0.163                    
 
                    Static Seismic 5{1}       down       31   0.000      X        32   0.062                    
                                              left       31   0.062      Y       -31   0.000                    
                                              forw      113   0.116      Z       113   0.116                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 6{1}       up         43   0.000      X        11   0.062                    
                                              left       11   0.062      Y        43  -0.000                    
                                              forw      113  -0.144      Z       113  -0.144                    
 
                    Static Seismic 7{1}       down       16   0.000      X       -57  -0.000                    
                                              rght       57   0.000      Y       -15   0.000                    
                                              forw      113   0.101      Z       113   0.101                    
 
                    Static Seismic 8{1}       up         62   0.000      X       -82  -0.000                    
                                              rght       82   0.000      Y        62  -0.000                    
                                              forw      113  -0.160      Z       113  -0.160                    
 
                    Pressure 1{1}             down        1   0.000      X         0  -0.000                    
                                              rght        0   0.000      Y        -1   0.000                    
                                              forw        3   0.000      Z         3   0.000                    
 
                    GT1{1}                    down      336   0.000      X        27  -0.031                    
                                              left       27  -0.031      Y      -336  -0.000                    
                                              back      117   0.003      Z      -116  -0.003                    
 
                    GT1P1{1}                  down      337   0.000      X        27  -0.031                    
                                              left       27  -0.031      Y      -337  -0.000                    
                                              back      113   0.003      Z      -113  -0.003                    
 
                    GT1P1E1{1}                down      313   0.000      X        65   0.031                    
                                              left       65   0.031      Y      -313   0.000                    
                                              forw            0.113      Z         0   0.113                    
 
                    GT1P1E2{1}                down      235   0.000      X        46   0.031                    
                                              left       46   0.031      Y      -235  -0.000                    
                                              back            0.150      Z         0  -0.150                    
 
                    GT1P1E3{1}                down      297   0.000      X       -25  -0.031                    
                                              rght       25   0.031      Y      -297   0.000                    
                                              forw            0.098      Z         0   0.098                    
 
                    GT1P1E4{1}                down      216   0.000      X       -49  -0.031                    
                                              rght       49   0.031      Y      -216  -0.000                    
                                              back            0.167      Z         0  -0.167                    
 
                    GT1P1E5{1}                down      368   0.000      X        59   0.031                    
                                              left       59   0.031      Y      -368   0.000                    
                                              forw            0.112      Z         0   0.112                    
 
                    GT1P1E6{1}                down      294   0.000      X        38   0.031                    
                                              left       38   0.031      Y      -294  -0.000                    
                                              back            0.148      Z         0  -0.148                    
 
                    GT1P1E7{1}                down      353   0.000      X       -30  -0.031                    
                                              rght       30   0.031      Y      -353   0.000                    
                                              forw            0.098      Z         0   0.098                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E8{1}                down      275   0.000      X       -55  -0.031                    
                                              rght       55   0.031      Y      -275  -0.000                    
                                              back            0.164      Z         0  -0.164                    
 
 Tag No.: TYPE 4                                                                
 B12                Gravity{1}                down      253   0.000      X            -0.015                    
 B12  1   Guide                               rght            0.015      Y      -253  -0.000                    
 Stiff   :RIGID                               back            0.003      Z            -0.003                    
 
                    Thermal 1{1}              down      149   0.000      X        75   0.015                    
 Comp.Wt :   0.000                            left       75   0.015      Y      -149  -0.000                    
                                              forw      304   0.062      Z       304   0.062                    
 
                    Static Seismic 1{1}       up         72   0.000      X        22   0.031                    
                                              left       22   0.031      Y        72   0.000                    
                                              back      306  -0.117      Z      -306   0.117                    
 
                    Static Seismic 2{1}       up         42   0.000      X        38   0.031                    
                                              left       38   0.031      Y        42   0.000                    
                                              back      306   0.146      Z      -306  -0.146                    
 
                    Static Seismic 3{1}       up         50   0.000      X       -76   0.007                    
                                              rght       76  -0.007      Y        50   0.000                    
                                              back      306  -0.102      Z      -306   0.102                    
 
                    Static Seismic 4{1}       up         43   0.000      X       -76   0.023                    
                                              rght       76  -0.023      Y        43   0.000                    
                                              back      306   0.163      Z      -306  -0.163                    
 
                    Static Seismic 5{1}       up         17   0.000      X        19   0.031                    
                                              left       19   0.031      Y        17   0.000                    
                                              back      306  -0.116      Z      -306   0.116                    
 
                    Static Seismic 6{1}       down       12   0.000      X        36   0.031                    
                                              left       36   0.031      Y       -12  -0.000                    
                                              back      306   0.144      Z      -306  -0.144                    
 
                    Static Seismic 7{1}       down        9   0.000      X       -76   0.003                    
                                              rght       76  -0.003      Y        -9  -0.000                    
                                              back      306  -0.102      Z      -306   0.102                    
 
                    Static Seismic 8{1}       down       14   0.000      X       -76   0.020                    
                                              rght       76  -0.020      Y       -14  -0.000                    
                                              back      306   0.160      Z      -306  -0.160                    
 
                    Pressure 1{1}             down        2   0.000      X         1   0.000                    
                                              left        1   0.000      Y        -2  -0.000                    
                                              forw        1   0.001      Z         1   0.001                    
 
                    GT1{1}                    down      402   0.000      X        75   0.000                    
                                              left       75   0.000      Y      -402  -0.000                    
                                              forw      304   0.059      Z       304   0.059                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1{1}                  down      403   0.000      X        76   0.001                    
                                              left       76   0.001      Y      -403  -0.000                    
                                              forw      306   0.060      Z       306   0.060                    
 
                    GT1P1E1{1}                down      332   0.000      X        97   0.031                    
                                              left       97   0.031      Y      -332  -0.000                    
                                              forw            0.177      Z             0.177                    
 
                    GT1P1E2{1}                down      362   0.000      X       114   0.031                    
                                              left      114   0.031      Y      -362  -0.000                    
                                              back            0.086      Z            -0.086                    
 
                    GT1P1E3{1}                down      353   0.000      X             0.007                    
                                              left            0.007      Y      -353  -0.000                    
                                              forw            0.162      Z             0.162                    
 
                    GT1P1E4{1}                down      360   0.000      X             0.023                    
                                              left            0.023      Y      -360  -0.000                    
                                              back            0.102      Z            -0.102                    
 
                    GT1P1E5{1}                down      386   0.000      X        94   0.031                    
                                              left       94   0.031      Y      -386  -0.000                    
                                              forw            0.177      Z             0.177                    
 
                    GT1P1E6{1}                down      415   0.000      X       112   0.031                    
                                              left      112   0.031      Y      -415  -0.000                    
                                              back            0.083      Z            -0.083                    
 
                    GT1P1E7{1}                down      413   0.000      X             0.004                    
                                              left            0.004      Y      -413  -0.000                    
                                              forw            0.162      Z             0.162                    
 
                    GT1P1E8{1}                down      418   0.000      X             0.021                    
                                              left            0.021      Y      -418  -0.000                    
                                              back            0.099      Z            -0.099                    
 
 Tag No.: TYPE 7                                                                
 C17                Gravity{1}                down      143   0.000      X            -0.016                    
 C17  1   Shoe                                -Z              0.005      Y      -143  -0.000                    
 Stiff   :RIGID                               -X              0.016      Z            -0.005                    
 
                    Thermal 1{1}              down       20   0.000      X            -0.054                    
 Comp.Wt :   0.000                            -Z              0.045      Y       -20  -0.000                    
                                              -X              0.054      Z            -0.045                    
 
                    Static Seismic 1{1}       down      114   0.000      X             0.087                    
                                              +Z              0.093      Y      -114  -0.000                    
                                              +X              0.087      Z             0.093                    
 
                    Static Seismic 2{1}       up        163   0.005      X             0.075                    
                                              -Z              0.102      Y       163   0.005                    
                                              +X              0.075      Z            -0.102                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 3{1}       down      109   0.000      X            -0.017                    
                                              +Z              0.073      Y      -109  -0.000                    
                                              -X              0.017      Z             0.073                    
 
                    Static Seismic 4{1}       up        163   0.006      X            -0.027                    
                                              -Z              0.122      Y       163   0.006                    
                                              -X              0.027      Z            -0.122                    
 
                    Static Seismic 5{1}       down      147   0.000      X             0.088                    
                                              +Z              0.091      Y      -147  -0.000                    
                                              +X              0.088      Z             0.091                    
 
                    Static Seismic 6{1}       up        163   0.001      X             0.074                    
                                              -Z              0.097      Y       163   0.001                    
                                              +X              0.074      Z            -0.097                    
 
                    Static Seismic 7{1}       down      141   0.000      X            -0.017                    
                                              +Z              0.071      Y      -141  -0.000                    
                                              -X              0.017      Z             0.071                    
 
                    Static Seismic 8{1}       up        163   0.001      X            -0.028                    
                                              -Z              0.117      Y       163   0.001                    
                                              -X              0.028      Z            -0.117                    
 
                    Pressure 1{1}             down        1   0.000      X            -0.001                    
                                              -Z              0.001      Y        -1  -0.000                    
                                              -X              0.001      Z            -0.001                    
 
                    GT1{1}                    down      163   0.000      X            -0.069                    
                                              -Z              0.050      Y      -163  -0.000                    
                                              -X              0.069      Z            -0.050                    
 
                    GT1P1{1}                  down      163   0.000      X            -0.070                    
                                              -Z              0.051      Y      -163  -0.000                    
                                              -X              0.070      Z            -0.051                    
 
                    GT1P1E1{1}                down      278   0.000      X             0.017                    
                                              +Z              0.042      Y      -278  -0.000                    
                                              +X              0.017      Z             0.042                    
 
                    GT1P1E2{1}                up              0.005      X             0.005                    
                                              -Z              0.153      Y             0.005                    
                                              +X              0.005      Z            -0.153                    
 
                    GT1P1E3{1}                down      272   0.000      X            -0.086                    
                                              +Z              0.022      Y      -272  -0.000                    
                                              -X              0.086      Z             0.022                    
 
                    GT1P1E4{1}                up              0.006      X            -0.096                    
                                              -Z              0.173      Y             0.006                    
                                              -X              0.096      Z            -0.173                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E5{1}                down      311   0.000      X             0.018                    
                                              +Z              0.040      Y      -311  -0.000                    
                                              +X              0.018      Z             0.040                    
 
                    GT1P1E6{1}                up              0.001      X             0.004                    
                                              -Z              0.148      Y             0.001                    
                                              +X              0.004      Z            -0.148                    
 
                    GT1P1E7{1}                down      304   0.000      X            -0.086                    
                                              +Z              0.020      Y      -304  -0.000                    
                                              -X              0.086      Z             0.020                    
 
                    GT1P1E8{1}                up              0.001      X            -0.097                    
                                              -Z              0.168      Y             0.001                    
                                              -X              0.097      Z            -0.168                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 C09                Gravity{1}                down       85   0.000      X            -0.003                    
 C09  1   Rod Hgr                             -Z              0.002      Y       -85  -0.000                    
 Stiff   :RIGID                               -X              0.003      Z            -0.002                    
 
                    Thermal 1{1}              up         85   0.007      X            -0.043                    
 Comp.Wt :   0.000                            -Z              0.046      Y        85   0.007                    
                                              -X              0.043      Z            -0.046                    
 
                    Static Seismic 1{1}       down            0.002      X             0.106                    
                                              +Z              0.082      Y            -0.002                    
                                              +X              0.106      Z             0.082                    
 
                    Static Seismic 2{1}       up              0.008      X             0.107                    
                                              -Z              0.082      Y             0.008                    
                                              +X              0.107      Z            -0.082                    
 
                    Static Seismic 3{1}       down            0.003      X            -0.061                    
                                              +Z              0.065      Y            -0.003                    
                                              -X              0.061      Z             0.065                    
 
                    Static Seismic 4{1}       up              0.007      X            -0.058                    
                                              -Z              0.098      Y             0.007                    
                                              -X              0.058      Z            -0.098                    
 
                    Static Seismic 5{1}       down        2   0.007      X             0.108                    
                                              +Z              0.083      Y        -2  -0.007                    
                                              +X              0.108      Z             0.083                    
 
                    Static Seismic 6{1}       up              0.003      X             0.108                    
                                              -Z              0.082      Y             0.003                    
                                              +X              0.108      Z            -0.082                    
 
                    Static Seismic 7{1}       down        5   0.007      X            -0.059                    
                                              +Z              0.066      Y        -5  -0.007                    
                                              -X              0.059      Z             0.066                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 8{1}       up              0.002      X            -0.057                    
                                              -Z              0.098      Y             0.002                    
                                              -X              0.057      Z            -0.098                    
 
                    Pressure 1{1}             up              0.000      X            -0.000                    
                                              -Z              0.001      Y             0.000                    
                                              -X              0.000      Z            -0.001                    
 
                    GT1{1}                    up              0.007      X            -0.045                    
                                              -Z              0.048      Y             0.007                    
                                              -X              0.045      Z            -0.048                    
 
                    GT1P1{1}                  up              0.007      X            -0.046                    
                                              -Z              0.049      Y             0.007                    
                                              -X              0.046      Z            -0.049                    
 
                    GT1P1E1{1}                up              0.005      X             0.060                    
                                              +Z              0.033      Y             0.005                    
                                              +X              0.060      Z             0.033                    
 
                    GT1P1E2{1}                up              0.015      X             0.061                    
                                              -Z              0.131      Y             0.015                    
                                              +X              0.061      Z            -0.131                    
 
                    GT1P1E3{1}                up              0.004      X            -0.106                    
                                              +Z              0.016      Y             0.004                    
                                              -X              0.106      Z             0.016                    
 
                    GT1P1E4{1}                up              0.014      X            -0.104                    
                                              -Z              0.147      Y             0.014                    
                                              -X              0.104      Z            -0.147                    
 
                    GT1P1E5{1}                down        2   0.000      X             0.062                    
                                              +Z              0.034      Y        -2   0.000                    
                                              +X              0.062      Z             0.034                    
 
                    GT1P1E6{1}                up              0.010      X             0.062                    
                                              -Z              0.131      Y             0.010                    
                                              +X              0.062      Z            -0.131                    
 
                    GT1P1E7{1}                down        5   0.000      X            -0.105                    
                                              +Z              0.017      Y        -5  -0.000                    
                                              -X              0.105      Z             0.017                    
 
                    GT1P1E8{1}                up              0.009      X            -0.103                    
                                              -Z              0.147      Y             0.009                    
                                              -X              0.103      Z            -0.147                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 C16                Gravity{1}                down      152   0.000      X            -0.007                    
 C16  1   Rod Hgr                             -Z              0.002      Y      -152  -0.000                    
 Stiff   :RIGID                               -X              0.007      Z            -0.002                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Thermal 1{1}              down       41   0.000      X            -0.041                    
 Comp.Wt :   0.000                            +Z              0.009      Y       -41  -0.000                    
                                              -X              0.041      Z             0.009                    
 
                    Static Seismic 1{1}       down        3   0.000      X             0.107                    
                                              +Z              0.081      Y        -3  -0.000                    
                                              +X              0.107      Z             0.081                    
 
                    Static Seismic 2{1}       up         43   0.000      X             0.111                    
                                              -Z              0.082      Y        43   0.000                    
                                              +X              0.111      Z            -0.082                    
 
                    Static Seismic 3{1}       up          1   0.000      X            -0.095                    
                                              +Z              0.065      Y         1   0.000                    
                                              -X              0.095      Z             0.065                    
 
                    Static Seismic 4{1}       up         46   0.000      X            -0.091                    
                                              -Z              0.098      Y        46   0.000                    
                                              -X              0.091      Z            -0.098                    
 
                    Static Seismic 5{1}       down       44   0.000      X             0.106                    
                                              +Z              0.083      Y       -44  -0.000                    
                                              +X              0.106      Z             0.083                    
 
                    Static Seismic 6{1}       up          3   0.000      X             0.111                    
                                              -Z              0.082      Y         3   0.000                    
                                              +X              0.111      Z            -0.082                    
 
                    Static Seismic 7{1}       down       39   0.000      X            -0.097                    
                                              +Z              0.066      Y       -39  -0.000                    
                                              -X              0.097      Z             0.066                    
 
                    Static Seismic 8{1}       up          6   0.000      X            -0.091                    
                                              -Z              0.098      Y         6   0.000                    
                                              -X              0.091      Z            -0.098                    
 
                    Pressure 1{1}             down        0   0.000      X            -0.001                    
                                              -Z              0.000      Y         0  -0.000                    
                                              -X              0.001      Z            -0.000                    
 
                    GT1{1}                    down      193   0.000      X            -0.048                    
                                              +Z              0.007      Y      -193  -0.000                    
                                              -X              0.048      Z             0.007                    
 
                    GT1P1{1}                  down      193   0.000      X            -0.049                    
                                              +Z              0.007      Y      -193  -0.000                    
                                              -X              0.049      Z             0.007                    
 
                    GT1P1E1{1}                down      196   0.000      X             0.059                    
                                              +Z              0.089      Y      -196  -0.000                    
                                              +X              0.059      Z             0.089                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E2{1}                down      150   0.000      X             0.062                    
                                              -Z              0.075      Y      -150  -0.000                    
                                              +X              0.062      Z            -0.075                    
 
                    GT1P1E3{1}                down      192   0.000      X            -0.144                    
                                              +Z              0.072      Y      -192  -0.000                    
                                              -X              0.144      Z             0.072                    
 
                    GT1P1E4{1}                down      147   0.000      X            -0.140                    
                                              -Z              0.090      Y      -147  -0.000                    
                                              -X              0.140      Z            -0.090                    
 
                    GT1P1E5{1}                down      237   0.000      X             0.057                    
                                              +Z              0.090      Y      -237  -0.000                    
                                              +X              0.057      Z             0.090                    
 
                    GT1P1E6{1}                down      190   0.000      X             0.062                    
                                              -Z              0.074      Y      -190  -0.000                    
                                              +X              0.062      Z            -0.074                    
 
                    GT1P1E7{1}                down      232   0.000      X            -0.145                    
                                              +Z              0.073      Y      -232  -0.000                    
                                              -X              0.145      Z             0.073                    
 
                    GT1P1E8{1}                down      187   0.000      X            -0.140                    
                                              -Z              0.090      Y      -187  -0.000                    
                                              -X              0.140      Z            -0.090                    
 
 Tag No.: TYPE 7                                                                
 D09                Gravity{1}                down       84   0.000      X            -0.018                    
 D09  1   Shoe                                -Z              0.007      Y       -84  -0.000                    
 Stiff   :RIGID                               -X              0.018      Z            -0.007                    
 
                    Thermal 1{1}              down      139   0.000      X            -0.071                    
 Comp.Wt :   0.000                            -Z              0.037      Y      -139  -0.000                    
                                              -X              0.071      Z            -0.037                    
 
                    Static Seismic 1{1}       up        102   0.000      X             0.088                    
                                              +Z              0.089      Y       102   0.000                    
                                              +X              0.088      Z             0.089                    
 
                    Static Seismic 2{1}       down      186   0.000      X             0.080                    
                                              -Z              0.097      Y      -186  -0.000                    
                                              +X              0.080      Z            -0.097                    
 
                    Static Seismic 3{1}       up        158   0.000      X            -0.025                    
                                              +Z              0.070      Y       158   0.000                    
                                              -X              0.025      Z             0.070                    
 
                    Static Seismic 4{1}       down      129   0.000      X            -0.030                    
                                              -Z              0.115      Y      -129  -0.000                    
                                              -X              0.030      Z            -0.115                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 5{1}       up         58   0.000      X             0.087                    
                                              +Z              0.087      Y        58   0.000                    
                                              +X              0.087      Z             0.087                    
 
                    Static Seismic 6{1}       down      269   0.000      X             0.079                    
                                              -Z              0.091      Y      -269  -0.000                    
                                              +X              0.079      Z            -0.091                    
 
                    Static Seismic 7{1}       up        118   0.000      X            -0.026                    
                                              +Z              0.068      Y       118   0.000                    
                                              -X              0.026      Z             0.068                    
 
                    Static Seismic 8{1}       down      210   0.000      X            -0.031                    
                                              -Z              0.110      Y      -210  -0.000                    
                                              -X              0.031      Z            -0.110                    
 
                    Pressure 1{1}             down        1   0.000      X            -0.001                    
                                              -Z              0.001      Y        -1  -0.000                    
                                              -X              0.001      Z            -0.001                    
 
                    GT1{1}                    down      223   0.000      X            -0.089                    
                                              -Z              0.044      Y      -223  -0.000                    
                                              -X              0.089      Z            -0.044                    
 
                    GT1P1{1}                  down      223   0.000      X            -0.090                    
                                              -Z              0.045      Y      -223  -0.000                    
                                              -X              0.090      Z            -0.045                    
 
                    GT1P1E1{1}                down      121   0.000      X            -0.002                    
                                              +Z              0.045      Y      -121  -0.000                    
                                              -X              0.002      Z             0.045                    
 
                    GT1P1E2{1}                down      409   0.000      X            -0.010                    
                                              -Z              0.141      Y      -409  -0.000                    
                                              -X              0.010      Z            -0.141                    
 
                    GT1P1E3{1}                down       65   0.000      X            -0.114                    
                                              +Z              0.025      Y       -65  -0.000                    
                                              -X              0.114      Z             0.025                    
 
                    GT1P1E4{1}                down      352   0.000      X            -0.119                    
                                              -Z              0.160      Y      -352  -0.000                    
                                              -X              0.119      Z            -0.160                    
 
                    GT1P1E5{1}                down      165   0.000      X            -0.002                    
                                              +Z              0.042      Y      -165  -0.000                    
                                              -X              0.002      Z             0.042                    
 
                    GT1P1E6{1}                down      492   0.000      X            -0.010                    
                                              -Z              0.136      Y      -492  -0.000                    
                                              -X              0.010      Z            -0.136                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E7{1}                down      106   0.000      X            -0.115                    
                                              +Z              0.023      Y      -106  -0.000                    
                                              -X              0.115      Z             0.023                    
 
                    GT1P1E8{1}                down      433   0.000      X            -0.121                    
                                              -Z              0.155      Y      -433  -0.000                    
                                              -X              0.121      Z            -0.155                    
 
 Tag No.: TYPE 4                                                                
 J16                Gravity{1}                down       49   0.000      X            -0.003                    
 J16  1   Guide                               left            0.003      Y       -49  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z            -0.000                    
 
                    Thermal 1{1}              down       58   0.000      X        16   0.016                    
 Comp.Wt :   0.000                            rght       16   0.016      Y       -58  -0.000                    
                                              back       82   0.082      Z        82   0.082                    
 
                    Static Seismic 1{1}       up         12   0.000      X        39   0.018                    
                                              rght       39   0.018      Y        12   0.000                    
                                              forw       83  -0.016      Z       -83   0.016                    
 
                    Static Seismic 2{1}       up          9   0.000      X        28   0.018                    
                                              rght       28   0.018      Y         9   0.000                    
                                              forw       83  -0.004      Z       -83   0.004                    
 
                    Static Seismic 3{1}       down        8   0.000      X       -16  -0.034                    
                                              left       16   0.034      Y        -8  -0.000                    
                                              forw       83  -0.019      Z       -83   0.019                    
 
                    Static Seismic 4{1}       down       16   0.000      X       -16  -0.039                    
                                              left       16   0.039      Y       -16  -0.000                    
                                              forw       83  -0.007      Z       -83   0.007                    
 
                    Static Seismic 5{1}       up          1   0.000      X        39   0.018                    
                                              rght       39   0.018      Y         1   0.000                    
                                              forw       83  -0.016      Z       -83   0.016                    
 
                    Static Seismic 6{1}       down        2   0.000      X        27   0.018                    
                                              rght       27   0.018      Y        -2  -0.000                    
                                              forw       83  -0.004      Z       -83   0.004                    
 
                    Static Seismic 7{1}       down       19   0.000      X       -16  -0.034                    
                                              left       16   0.034      Y       -19  -0.000                    
                                              forw       83  -0.019      Z       -83   0.019                    
 
                    Static Seismic 8{1}       down       27   0.000      X       -16  -0.040                    
                                              left       16   0.040      Y       -27  -0.000                    
                                              forw       83  -0.007      Z       -83   0.007                    
 
                    Pressure 1{1}             down        1   0.000      X         0   0.000                    
                                              rght        0   0.000      Y        -1  -0.000                    
                                              back        1   0.001      Z         1   0.001                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1{1}                    down      107   0.000      X        16   0.013                    
                                              rght       16   0.013      Y      -107  -0.000                    
                                              back       82   0.082      Z        82   0.082                    
 
                    GT1P1{1}                  down      108   0.000      X        16   0.013                    
                                              rght       16   0.013      Y      -108  -0.000                    
                                              back       83   0.083      Z        83   0.083                    
 
                    GT1P1E1{1}                down       96   0.000      X        56   0.031                    
                                              rght       56   0.031      Y       -96  -0.000                    
                                              back            0.099      Z             0.099                    
 
                    GT1P1E2{1}                down       99   0.000      X        44   0.031                    
                                              rght       44   0.031      Y       -99  -0.000                    
                                              back            0.087      Z             0.087                    
 
                    GT1P1E3{1}                down      116   0.000      X            -0.021                    
                                              left            0.021      Y      -116  -0.000                    
                                              back            0.102      Z             0.102                    
 
                    GT1P1E4{1}                down      124   0.000      X            -0.026                    
                                              left            0.026      Y      -124  -0.000                    
                                              back            0.090      Z             0.090                    
 
                    GT1P1E5{1}                down      107   0.000      X        55   0.031                    
                                              rght       55   0.031      Y      -107  -0.000                    
                                              back            0.098      Z             0.098                    
 
                    GT1P1E6{1}                down      110   0.000      X        43   0.031                    
                                              rght       43   0.031      Y      -110  -0.000                    
                                              back            0.087      Z             0.087                    
 
                    GT1P1E7{1}                down      127   0.000      X            -0.021                    
                                              left            0.021      Y      -127  -0.000                    
                                              back            0.102      Z             0.102                    
 
                    GT1P1E8{1}                down      135   0.000      X            -0.026                    
                                              left            0.026      Y      -135  -0.000                    
                                              back            0.090      Z             0.090                    
 
 Tag No.: TYPE 4                                                                
 J15                Gravity{1}                down      162   0.000      X            -0.003                    
 J15  1   Guide                               left            0.003      Y      -162  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z            -0.000                    
 
                    Thermal 1{1}              down        0   0.000      X        24   0.008                    
 Comp.Wt :   0.000                            rght       24   0.008      Y         0  -0.000                    
                                              back      124   0.041      Z       124   0.041                    
 
                    Static Seismic 1{1}       up         15   0.000      X        -5   0.026                    
                                              left        5  -0.026      Y        15   0.000                    
                                              forw      124  -0.015      Z      -124   0.015                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 2{1}       up         21   0.000      X        16   0.026                    
                                              rght       16   0.026      Y        21   0.000                    
                                              forw      124  -0.004      Z      -124   0.004                    
 
                    Static Seismic 3{1}       up         18   0.000      X       -31  -0.037                    
                                              left       31   0.037      Y        18   0.000                    
                                              forw      124  -0.019      Z      -124   0.019                    
 
                    Static Seismic 4{1}       up         25   0.000      X       -24  -0.023                    
                                              left       24   0.023      Y        25   0.000                    
                                              forw      124  -0.007      Z      -124   0.007                    
 
                    Static Seismic 5{1}       down       23   0.000      X        -5   0.026                    
                                              left        5  -0.026      Y       -23  -0.000                    
                                              forw      124  -0.015      Z      -124   0.015                    
 
                    Static Seismic 6{1}       down       18   0.000      X        16   0.026                    
                                              rght       16   0.026      Y       -18  -0.000                    
                                              forw      124  -0.004      Z      -124   0.004                    
 
                    Static Seismic 7{1}       down       21   0.000      X       -31  -0.037                    
                                              left       31   0.037      Y       -21  -0.000                    
                                              forw      124  -0.019      Z      -124   0.019                    
 
                    Static Seismic 8{1}       down       14   0.000      X       -24  -0.024                    
                                              left       24   0.024      Y       -14  -0.000                    
                                              forw      124  -0.007      Z      -124   0.007                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              forw        0  -0.001      Z         0   0.001                    
 
                    GT1{1}                    down      163   0.000      X        24   0.005                    
                                              rght       24   0.005      Y      -163  -0.000                    
                                              back      124   0.041      Z       124   0.041                    
 
                    GT1P1{1}                  down      163   0.000      X        24   0.005                    
                                              rght       24   0.005      Y      -163  -0.000                    
                                              back      124   0.042      Z       124   0.042                    
 
                    GT1P1E1{1}                down      147   0.000      X        19   0.031                    
                                              rght       19   0.031      Y      -147  -0.000                    
                                              back        0   0.057      Z         0   0.057                    
 
                    GT1P1E2{1}                down      142   0.000      X        40   0.031                    
                                              rght       40   0.031      Y      -142  -0.000                    
                                              back        0   0.046      Z         0   0.046                    
 
                    GT1P1E3{1}                down      144   0.000      X        -6  -0.031                    
                                              left        6   0.031      Y      -144  -0.000                    
                                              back        0   0.061      Z         0   0.061                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E4{1}                down      138   0.000      X         0  -0.018                    
                                              left        0   0.018      Y      -138  -0.000                    
                                              back        0   0.049      Z         0   0.049                    
 
                    GT1P1E5{1}                down      186   0.000      X        19   0.031                    
                                              rght       19   0.031      Y      -186  -0.000                    
                                              back        0   0.057      Z         0   0.057                    
 
                    GT1P1E6{1}                down      180   0.000      X        40   0.031                    
                                              rght       40   0.031      Y      -180  -0.000                    
                                              back        0   0.046      Z         0   0.046                    
 
                    GT1P1E7{1}                down      183   0.000      X        -6  -0.031                    
                                              left        6   0.031      Y      -183  -0.000                    
                                              back        0   0.061      Z         0   0.061                    
 
                    GT1P1E8{1}                down      176   0.000      X         0  -0.019                    
                                              left        0   0.019      Y      -176  -0.000                    
                                              back        0   0.049      Z         0   0.049                    
 
 Tag No.: TYPE 3                                                                
 J17                Gravity{1}                down      251   0.000      X             0.000                    
 J17  1   Guide                               rght            0.000      Y      -251  -0.000                    
 Stiff   :RIGID                               back            0.000      Z            -0.000                    
 
                    Thermal 1{1}              up          5   0.000      X       182   0.024                    
 Comp.Wt :   0.000                            rght       60   0.008      Y         5   0.000                    
                                              back      182   0.024      Z       -60  -0.008                    
 
                    Static Seismic 1{1}       up         24   0.000      X      -182   0.000                    
                                              left       60   0.010      Y        24   0.000                    
                                              forw      182  -0.000      Z        60   0.010                    
 
                    Static Seismic 2{1}       up         23   0.000      X      -182   0.000                    
                                              left       60   0.003      Y        23   0.000                    
                                              forw      182  -0.000      Z        60   0.003                    
 
                    Static Seismic 3{1}       up         28   0.000      X      -182   0.000                    
                                              left       60   0.011      Y        28   0.000                    
                                              forw      182  -0.000      Z        60   0.011                    
 
                    Static Seismic 4{1}       up         27   0.000      X      -182   0.000                    
                                              left       60   0.004      Y        27   0.000                    
                                              forw      182  -0.000      Z        60   0.004                    
 
                    Static Seismic 5{1}       down       36   0.000      X      -182   0.000                    
                                              left       60   0.010      Y       -36  -0.000                    
                                              forw      182  -0.000      Z        60   0.010                    
 
                    Static Seismic 6{1}       down       36   0.000      X      -182   0.000                    
                                              left       60   0.002      Y       -36  -0.000                    
                                              forw      182  -0.000      Z        60   0.002                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 7{1}       down       32   0.000      X      -182   0.000                    
                                              left       60   0.011      Y       -32  -0.000                    
                                              forw      182  -0.000      Z        60   0.011                    
 
                    Static Seismic 8{1}       down       32   0.000      X      -182   0.000                    
                                              left       60   0.004      Y       -32  -0.000                    
                                              forw      182  -0.000      Z        60   0.004                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              forw        0  -0.000      Z         0  -0.000                    
 
                    GT1{1}                    down      246   0.000      X       182   0.024                    
                                              rght       60   0.008      Y      -246  -0.000                    
                                              back      182   0.024      Z       -60  -0.008                    
 
                    GT1P1{1}                  down      246   0.000      X       182   0.025                    
                                              rght       60   0.008      Y      -246  -0.000                    
                                              back      182   0.025      Z       -60  -0.008                    
 
                    GT1P1E1{1}                down      222   0.000      X             0.025                    
                                              left            0.002      Y      -222  -0.000                    
                                              back            0.025      Z             0.002                    
 
                    GT1P1E2{1}                down      223   0.000      X             0.025                    
                                              rght            0.006      Y      -223  -0.000                    
                                              back            0.025      Z            -0.006                    
 
                    GT1P1E3{1}                down      218   0.000      X             0.025                    
                                              left            0.003      Y      -218  -0.000                    
                                              back            0.025      Z             0.003                    
 
                    GT1P1E4{1}                down      219   0.000      X             0.025                    
                                              rght            0.005      Y      -219  -0.000                    
                                              back            0.025      Z            -0.005                    
 
                    GT1P1E5{1}                down      282   0.000      X             0.025                    
                                              left            0.002      Y      -282  -0.000                    
                                              back            0.025      Z             0.002                    
 
                    GT1P1E6{1}                down      283   0.000      X             0.025                    
                                              rght            0.006      Y      -283  -0.000                    
                                              back            0.025      Z            -0.006                    
 
                    GT1P1E7{1}                down      278   0.000      X             0.025                    
                                              left            0.003      Y      -278  -0.000                    
                                              back            0.025      Z             0.003                    
 
                    GT1P1E8{1}                down      278   0.000      X             0.025                    
                                              rght            0.005      Y      -278  -0.000                    
                                              back            0.025      Z            -0.005                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 Tag No.: TYPE 6                                                                
 K11                Gravity{1}                down       31   0.000      X            -0.000                    
 K11  1   Guide                               rght            0.006      Y       -31  -0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.006                    
 
                    Thermal 1{1}              up         23   0.000      X         5   0.013                    
 Comp.Wt :   0.000                            rght        3   0.007      Y        23   0.000                    
                                              forw        5   0.013      Z         3   0.007                    
 
                    Static Seismic 1{1}       up          1   0.000      X        -5   0.000                    
                                              left        3  -0.010      Y         1   0.000                    
                                              back        5  -0.000      Z        -3   0.010                    
 
                    Static Seismic 2{1}       up          5   0.000      X        -5   0.000                    
                                              left        3   0.000      Y         5   0.000                    
                                              back        5  -0.000      Z        -3  -0.000                    
 
                    Static Seismic 3{1}       up          2   0.000      X        -5  -0.000                    
                                              left        3  -0.007      Y         2   0.000                    
                                              back        5   0.000      Z        -3   0.007                    
 
                    Static Seismic 4{1}       up          7   0.000      X        -5  -0.000                    
                                              left        3   0.003      Y         7   0.000                    
                                              back        5   0.000      Z        -3  -0.003                    
 
                    Static Seismic 5{1}       down        6   0.000      X        -5   0.000                    
                                              left        3  -0.012      Y        -6  -0.000                    
                                              back        5  -0.000      Z        -3   0.012                    
 
                    Static Seismic 6{1}       down        2   0.000      X        -5   0.000                    
                                              left        3  -0.001      Y        -2  -0.000                    
                                              back        5  -0.000      Z        -3   0.001                    
 
                    Static Seismic 7{1}       down        5   0.000      X        -5  -0.000                    
                                              left        3  -0.009      Y        -5  -0.000                    
                                              back        5   0.000      Z        -3   0.009                    
 
                    Static Seismic 8{1}       down        1   0.000      X        -5  -0.000                    
                                              left        3   0.001      Y        -1  -0.000                    
                                              back        5   0.000      Z        -3  -0.001                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              left        0  -0.000      Y         0   0.000                    
                                              back        0  -0.000      Z         0   0.000                    
 
                    GT1{1}                    down        8   0.000      X         5   0.013                    
                                              rght        3   0.013      Y        -8  -0.000                    
                                              forw        5   0.013      Z         3   0.013                    
 
                    GT1P1{1}                  down        7   0.000      X         5   0.013                    
                                              rght        3   0.013      Y        -7  -0.000                    
                                              forw        5   0.013      Z         3   0.013                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E1{1}                down        6   0.000      X             0.014                    
                                              rght            0.024      Y        -6  -0.000                    
                                              forw           -0.014      Z             0.024                    
 
                    GT1P1E2{1}                down        2   0.000      X             0.014                    
                                              rght            0.013      Y        -2  -0.000                    
                                              forw           -0.014      Z             0.013                    
 
                    GT1P1E3{1}                down        5   0.000      X             0.013                    
                                              rght            0.021      Y        -5  -0.000                    
                                              forw           -0.013      Z             0.021                    
 
                    GT1P1E4{1}                down        1   0.000      X             0.013                    
                                              rght            0.010      Y        -1  -0.000                    
                                              forw           -0.013      Z             0.010                    
 
                    GT1P1E5{1}                down       14   0.000      X             0.014                    
                                              rght            0.025      Y       -14  -0.000                    
                                              forw           -0.014      Z             0.025                    
 
                    GT1P1E6{1}                down       10   0.000      X             0.014                    
                                              rght            0.015      Y       -10  -0.000                    
                                              forw           -0.014      Z             0.015                    
 
                    GT1P1E7{1}                down       13   0.000      X             0.013                    
                                              rght            0.022      Y       -13  -0.000                    
                                              forw           -0.013      Z             0.022                    
 
                    GT1P1E8{1}                down        8   0.000      X             0.013                    
                                              rght            0.012      Y        -8  -0.000                    
                                              forw           -0.013      Z             0.012                    
 
 Tag No.: TYPE 3                                                                
 M03                Gravity{1}                down       75   0.000      X             0.000                    
 M03  1   Guide                               left            0.000      Y       -75  -0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.000                    
 
                    Thermal 1{1}              down            0.000      X        58   0.008                    
 Comp.Wt :   0.000                            left        7   0.001      Y             0.000                    
                                              forw       58   0.008      Z        -7  -0.001                    
 
                    Static Seismic 1{1}       up          9   0.000      X       -58   0.000                    
                                              rght        7  -0.000      Y         9   0.000                    
                                              back       58  -0.000      Z         7  -0.000                    
 
                    Static Seismic 2{1}       up          9   0.000      X       -58  -0.000                    
                                              rght        7  -0.001      Y         9   0.000                    
                                              back       58   0.000      Z         7  -0.001                    
 
                    Static Seismic 3{1}       up          9   0.000      X       -58   0.000                    
                                              rght        7  -0.000      Y         9   0.000                    
                                              back       58  -0.000      Z         7  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 4{1}       up          9   0.000      X       -58  -0.000                    
                                              rght        7  -0.000      Y         9   0.000                    
                                              back       58   0.000      Z         7  -0.000                    
 
                    Static Seismic 5{1}       down        9   0.000      X       -58   0.000                    
                                              rght        7  -0.000      Y        -9  -0.000                    
                                              back       58  -0.000      Z         7  -0.000                    
 
                    Static Seismic 6{1}       down        9   0.000      X       -58  -0.000                    
                                              rght        7  -0.001      Y        -9  -0.000                    
                                              back       58   0.000      Z         7  -0.001                    
 
                    Static Seismic 7{1}       down        9   0.000      X       -58   0.000                    
                                              rght        7  -0.000      Y        -9  -0.000                    
                                              back       58  -0.000      Z         7  -0.000                    
 
                    Static Seismic 8{1}       down        9   0.000      X       -58  -0.000                    
                                              rght        7  -0.000      Y        -9  -0.000                    
                                              back       58   0.000      Z         7  -0.000                    
 
                    Pressure 1{1}             down            0.000      X         0  -0.000                    
                                              left        0   0.000      Y             0.000                    
                                              back        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down       75   0.000      X        58   0.008                    
                                              left        7   0.001      Y       -75  -0.000                    
                                              forw       58   0.008      Z        -7  -0.001                    
 
                    GT1P1{1}                  down       75   0.000      X        58   0.008                    
                                              left        7   0.001      Y       -75  -0.000                    
                                              forw       58   0.008      Z        -7  -0.001                    
 
                    GT1P1E1{1}                down       66   0.000      X             0.008                    
                                              left            0.001      Y       -66  -0.000                    
                                              forw            0.008      Z            -0.001                    
 
                    GT1P1E2{1}                down       66   0.000      X             0.008                    
                                              left            0.002      Y       -66  -0.000                    
                                              forw            0.008      Z            -0.002                    
 
                    GT1P1E3{1}                down       66   0.000      X             0.008                    
                                              left            0.001      Y       -66  -0.000                    
                                              forw            0.008      Z            -0.001                    
 
                    GT1P1E4{1}                down       66   0.000      X             0.008                    
                                              left            0.001      Y       -66  -0.000                    
                                              forw            0.008      Z            -0.001                    
 
                    GT1P1E5{1}                down       84   0.000      X             0.008                    
                                              left            0.001      Y       -84  -0.000                    
                                              forw            0.008      Z            -0.001                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E6{1}                down       84   0.000      X             0.008                    
                                              left            0.002      Y       -84  -0.000                    
                                              forw            0.008      Z            -0.002                    
 
                    GT1P1E7{1}                down       84   0.000      X             0.008                    
                                              left            0.001      Y       -84  -0.000                    
                                              forw            0.008      Z            -0.001                    
 
                    GT1P1E8{1}                down       84   0.000      X             0.008                    
                                              left            0.001      Y       -84  -0.000                    
                                              forw            0.008      Z            -0.001                    
 
 Tag No.: TYPE 3                                                                
 N01                Gravity{1}                down       87   0.000      X             0.000                    
 N01  1   Guide                               left            0.000      Y       -87  -0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.000                    
 
                    Thermal 1{1}              down            0.000      X        66   0.023                    
 Comp.Wt :   0.000                            left       66   0.023      Y             0.000                    
                                              back       16   0.006      Z       -16  -0.006                    
 
                    Static Seismic 1{1}       up         10   0.000      X       -66  -0.001                    
                                              rght       66   0.001      Y        10   0.000                    
                                              forw       17  -0.002      Z        17  -0.002                    
 
                    Static Seismic 2{1}       up         10   0.000      X       -66  -0.001                    
                                              rght       66   0.001      Y        10   0.000                    
                                              forw       17  -0.003      Z        17  -0.003                    
 
                    Static Seismic 3{1}       up         10   0.000      X       -66  -0.000                    
                                              rght       66   0.000      Y        10   0.000                    
                                              forw       17  -0.002      Z        17  -0.002                    
 
                    Static Seismic 4{1}       up         10   0.000      X       -66  -0.001                    
                                              rght       66   0.001      Y        10   0.000                    
                                              forw       17  -0.003      Z        17  -0.003                    
 
                    Static Seismic 5{1}       down       10   0.000      X       -66  -0.001                    
                                              rght       66   0.001      Y       -10  -0.000                    
                                              forw       17  -0.002      Z        17  -0.002                    
 
                    Static Seismic 6{1}       down       10   0.000      X       -66  -0.001                    
                                              rght       66   0.001      Y       -10  -0.000                    
                                              forw       17  -0.003      Z        17  -0.003                    
 
                    Static Seismic 7{1}       down       10   0.000      X       -66  -0.000                    
                                              rght       66   0.000      Y       -10  -0.000                    
                                              forw       17  -0.002      Z        17  -0.002                    
 
                    Static Seismic 8{1}       down       10   0.000      X       -66  -0.001                    
                                              rght       66   0.001      Y       -10  -0.000                    
                                              forw       17  -0.003      Z        17  -0.003                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Pressure 1{1}             down            0.000      X         0  -0.000                    
                                              rght        0   0.000      Y             0.000                    
                                              back        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down       87   0.000      X        66   0.023                    
                                              left       66   0.023      Y       -87  -0.000                    
                                              back       16   0.006      Z       -16  -0.006                    
 
                    GT1P1{1}                  down       87   0.000      X        66   0.023                    
                                              left       66   0.023      Y       -87  -0.000                    
                                              back       17   0.006      Z       -17  -0.006                    
 
                    GT1P1E1{1}                down       77   0.000      X         0   0.022                    
                                              left        0   0.022      Y       -77  -0.000                    
                                              back            0.007      Z            -0.007                    
 
                    GT1P1E2{1}                down       77   0.000      X         0   0.022                    
                                              left        0   0.022      Y       -77  -0.000                    
                                              back            0.009      Z            -0.009                    
 
                    GT1P1E3{1}                down       77   0.000      X         0   0.023                    
                                              left        0   0.023      Y       -77  -0.000                    
                                              back            0.007      Z            -0.007                    
 
                    GT1P1E4{1}                down       77   0.000      X         0   0.022                    
                                              left        0   0.022      Y       -77  -0.000                    
                                              back            0.009      Z            -0.009                    
 
                    GT1P1E5{1}                down       98   0.000      X         0   0.022                    
                                              left        0   0.022      Y       -98  -0.000                    
                                              back            0.007      Z            -0.007                    
 
                    GT1P1E6{1}                down       98   0.000      X         0   0.022                    
                                              left        0   0.022      Y       -98  -0.000                    
                                              back            0.009      Z            -0.009                    
 
                    GT1P1E7{1}                down       98   0.000      X         0   0.023                    
                                              left        0   0.023      Y       -98  -0.000                    
                                              back            0.007      Z            -0.007                    
 
                    GT1P1E8{1}                down       98   0.000      X         0   0.022                    
                                              left        0   0.022      Y       -98  -0.000                    
                                              back            0.009      Z            -0.009                    
 
 Tag No.: TYPE 3                                                                
 O04                Gravity{1}                down      317   0.000      X             0.000                    
 O04  1   Guide                               left            0.000      Y      -317  -0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.000                    
 
                    Thermal 1{1}              down            0.000      X       109   0.018                    
 Comp.Wt :   0.000                            rght      109   0.018      Y             0.000                    
                                              forw      222   0.036      Z      -222  -0.036                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 1{1}       up         38   0.000      X      -109   0.012                    
                                              left      109  -0.012      Y        38   0.000                    
                                              back      222  -0.002      Z       222  -0.002                    
 
                    Static Seismic 2{1}       up         38   0.000      X      -109  -0.000                    
                                              left      109   0.000      Y        38   0.000                    
                                              back      222  -0.003      Z       222  -0.003                    
 
                    Static Seismic 3{1}       up         38   0.000      X      -109   0.000                    
                                              left      109  -0.000      Y        38   0.000                    
                                              back      222  -0.002      Z       222  -0.002                    
 
                    Static Seismic 4{1}       up         38   0.000      X      -109  -0.019                    
                                              left      109   0.019      Y        38   0.000                    
                                              back      222  -0.003      Z       222  -0.003                    
 
                    Static Seismic 5{1}       down       38   0.000      X      -109   0.012                    
                                              left      109  -0.012      Y       -38  -0.000                    
                                              back      222  -0.002      Z       222  -0.002                    
 
                    Static Seismic 6{1}       down       38   0.000      X      -109  -0.000                    
                                              left      109   0.000      Y       -38  -0.000                    
                                              back      222  -0.003      Z       222  -0.003                    
 
                    Static Seismic 7{1}       down       38   0.000      X      -109   0.000                    
                                              left      109  -0.000      Y       -38  -0.000                    
                                              back      222  -0.002      Z       222  -0.002                    
 
                    Static Seismic 8{1}       down       38   0.000      X      -109  -0.019                    
                                              left      109   0.019      Y       -38  -0.000                    
                                              back      222  -0.003      Z       222  -0.003                    
 
                    Pressure 1{1}             down            0.000      X         0  -0.000                    
                                              left        0   0.000      Y             0.000                    
                                              forw        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down      317   0.000      X       109   0.018                    
                                              rght      109   0.018      Y      -317  -0.000                    
                                              forw      222   0.036      Z      -222  -0.036                    
 
                    GT1P1{1}                  down      317   0.000      X       109   0.018                    
                                              rght      109   0.018      Y      -317  -0.000                    
                                              forw      222   0.036      Z      -222  -0.036                    
 
                    GT1P1E1{1}                down      279   0.000      X             0.029                    
                                              rght            0.029      Y      -279  -0.000                    
                                              forw            0.038      Z            -0.038                    
 
                    GT1P1E2{1}                down      279   0.000      X             0.017                    
                                              rght            0.017      Y      -279  -0.000                    
                                              forw            0.039      Z            -0.039                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E3{1}                down      279   0.000      X             0.018                    
                                              rght            0.018      Y      -279  -0.000                    
                                              forw            0.038      Z            -0.038                    
 
                    GT1P1E4{1}                down      279   0.000      X            -0.001                    
                                              left            0.001      Y      -279  -0.000                    
                                              forw            0.039      Z            -0.039                    
 
                    GT1P1E5{1}                down      354   0.000      X             0.029                    
                                              rght            0.029      Y      -354  -0.000                    
                                              forw            0.038      Z            -0.038                    
 
                    GT1P1E6{1}                down      354   0.000      X             0.017                    
                                              rght            0.017      Y      -354  -0.000                    
                                              forw            0.039      Z            -0.039                    
 
                    GT1P1E7{1}                down      354   0.000      X             0.018                    
                                              rght            0.018      Y      -354  -0.000                    
                                              forw            0.038      Z            -0.038                    
 
                    GT1P1E8{1}                down      354   0.000      X            -0.001                    
                                              left            0.001      Y      -354  -0.000                    
                                              forw            0.039      Z            -0.039                    
 
 Tag No.: TYPE 3                                                                
 O05                Gravity{1}                up         17   0.000      X             0.000                    
 O05  1   Guide                               left            0.000      Y        17   0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.000                    
 
                    Thermal 1{1}              down            0.000      X         7   0.028                    
 Comp.Wt :   0.000                            rght        7   0.028      Y             0.000                    
                                              forw       12   0.050      Z       -12  -0.050                    
 
                    Static Seismic 1{1}       down        2   0.000      X        22   0.004                    
                                              rght       22   0.004      Y        -2  -0.000                    
                                              back       12  -0.011      Z        12  -0.011                    
 
                    Static Seismic 2{1}       down        2   0.000      X       102   0.004                    
                                              rght      102   0.004      Y        -2  -0.000                    
                                              back       12   0.006      Z        12   0.006                    
 
                    Static Seismic 3{1}       down        2   0.000      X        -7  -0.007                    
                                              left        7   0.007      Y        -2  -0.000                    
                                              back       12  -0.009      Z        12  -0.009                    
 
                    Static Seismic 4{1}       down        2   0.000      X        -7  -0.012                    
                                              left        7   0.012      Y        -2  -0.000                    
                                              back       12   0.007      Z        12   0.007                    
 
                    Static Seismic 5{1}       up          2   0.000      X        22   0.004                    
                                              rght       22   0.004      Y         2   0.000                    
                                              back       12  -0.011      Z        12  -0.011                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 6{1}       up          2   0.000      X       102   0.004                    
                                              rght      102   0.004      Y         2   0.000                    
                                              back       12   0.006      Z        12   0.006                    
 
                    Static Seismic 7{1}       up          2   0.000      X        -7  -0.007                    
                                              left        7   0.007      Y         2   0.000                    
                                              back       12  -0.009      Z        12  -0.009                    
 
                    Static Seismic 8{1}       up          2   0.000      X        -7  -0.012                    
                                              left        7   0.012      Y         2   0.000                    
                                              back       12   0.007      Z        12   0.007                    
 
                    Pressure 1{1}             down            0.000      X         0  -0.000                    
                                              left        0   0.000      Y             0.000                    
                                              forw        0  -0.000      Z         0   0.000                    
 
                    GT1{1}                    up         17   0.000      X         7   0.028                    
                                              rght        7   0.028      Y        17   0.000                    
                                              forw       12   0.050      Z       -12  -0.050                    
 
                    GT1P1{1}                  up         17   0.000      X         7   0.028                    
                                              rght        7   0.028      Y        17   0.000                    
                                              forw       12   0.050      Z       -12  -0.050                    
 
                    GT1P1E1{1}                up         15   0.000      X        28   0.031                    
                                              rght       28   0.031      Y        15   0.000                    
                                              forw            0.061      Z            -0.061                    
 
                    GT1P1E2{1}                up         15   0.000      X       108   0.031                    
                                              rght      108   0.031      Y        15   0.000                    
                                              forw            0.044      Z            -0.044                    
 
                    GT1P1E3{1}                up         15   0.000      X             0.021                    
                                              rght            0.021      Y        15   0.000                    
                                              forw            0.059      Z            -0.059                    
 
                    GT1P1E4{1}                up         15   0.000      X             0.016                    
                                              rght            0.016      Y        15   0.000                    
                                              forw            0.043      Z            -0.043                    
 
                    GT1P1E5{1}                up         19   0.000      X        28   0.031                    
                                              rght       28   0.031      Y        19   0.000                    
                                              forw            0.061      Z            -0.061                    
 
                    GT1P1E6{1}                up         19   0.000      X       108   0.031                    
                                              rght      108   0.031      Y        19   0.000                    
                                              forw            0.044      Z            -0.044                    
 
                    GT1P1E7{1}                up         19   0.000      X             0.021                    
                                              rght            0.021      Y        19   0.000                    
                                              forw            0.059      Z            -0.059                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E8{1}                up         19   0.000      X             0.016                    
                                              rght            0.016      Y        19   0.000                    
                                              forw            0.043      Z            -0.043                    
 
 Tag No.: TYPE 3                                                                
 P10                Gravity{1}                down      177   0.000      X             0.000                    
 P10  1   Guide                               left            0.000      Y      -177  -0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.000                    
 
                    Thermal 1{1}              down            0.000      X      -133  -0.027                    
 Comp.Wt :   0.000                            left      133   0.027      Y             0.000                    
                                              forw       36   0.007      Z       -36  -0.007                    
 
                    Static Seismic 1{1}       up         21   0.000      X       103  -0.004                    
                                              rght      103  -0.004      Y        21   0.000                    
                                              back       36   0.053      Z        36   0.053                    
 
                    Static Seismic 2{1}       up         21   0.000      X       133   0.019                    
                                              rght      133   0.019      Y        21   0.000                    
                                              back       36  -0.161      Z        36  -0.161                    
 
                    Static Seismic 3{1}       up         21   0.000      X        11  -0.004                    
                                              rght       11  -0.004      Y        21   0.000                    
                                              back       36   0.014      Z        36   0.014                    
 
                    Static Seismic 4{1}       up         21   0.000      X       126  -0.004                    
                                              rght      126  -0.004      Y        21   0.000                    
                                              back       36  -0.144      Z        36  -0.144                    
 
                    Static Seismic 5{1}       down       21   0.000      X       103  -0.004                    
                                              rght      103  -0.004      Y       -21  -0.000                    
                                              back       36   0.053      Z        36   0.053                    
 
                    Static Seismic 6{1}       down       21   0.000      X       133   0.019                    
                                              rght      133   0.019      Y       -21  -0.000                    
                                              back       36  -0.161      Z        36  -0.161                    
 
                    Static Seismic 7{1}       down       21   0.000      X        11  -0.004                    
                                              rght       11  -0.004      Y       -21  -0.000                    
                                              back       36   0.014      Z        36   0.014                    
 
                    Static Seismic 8{1}       down       21   0.000      X       126  -0.004                    
                                              rght      126  -0.004      Y       -21  -0.000                    
                                              back       36  -0.144      Z        36  -0.144                    
 
                    Pressure 1{1}             down            0.000      X         0   0.000                    
                                              rght        0   0.000      Y             0.000                    
                                              forw        0  -0.000      Z         0   0.000                    
 
                    GT1{1}                    down      177   0.000      X      -133  -0.027                    
                                              left      133   0.027      Y      -177  -0.000                    
                                              forw       36   0.007      Z       -36  -0.007                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1{1}                  down      177   0.000      X      -133  -0.027                    
                                              left      133   0.027      Y      -177  -0.000                    
                                              forw       36   0.007      Z       -36  -0.007                    
 
                    GT1P1E1{1}                down      156   0.000      X       -30  -0.031                    
                                              left       30   0.031      Y      -156  -0.000                    
                                              back            0.046      Z             0.046                    
 
                    GT1P1E2{1}                down      156   0.000      X            -0.008                    
                                              left            0.008      Y      -156  -0.000                    
                                              forw            0.168      Z            -0.168                    
 
                    GT1P1E3{1}                down      156   0.000      X      -122  -0.031                    
                                              left      122   0.031      Y      -156  -0.000                    
                                              back            0.007      Z             0.007                    
 
                    GT1P1E4{1}                down      156   0.000      X        -7  -0.031                    
                                              left        7   0.031      Y      -156  -0.000                    
                                              forw            0.152      Z            -0.152                    
 
                    GT1P1E5{1}                down      198   0.000      X       -30  -0.031                    
                                              left       30   0.031      Y      -198  -0.000                    
                                              back            0.046      Z             0.046                    
 
                    GT1P1E6{1}                down      198   0.000      X            -0.008                    
                                              left            0.008      Y      -198  -0.000                    
                                              forw            0.168      Z            -0.168                    
 
                    GT1P1E7{1}                down      198   0.000      X      -122  -0.031                    
                                              left      122   0.031      Y      -198  -0.000                    
                                              back            0.007      Z             0.007                    
 
                    GT1P1E8{1}                down      198   0.000      X        -7  -0.031                    
                                              left        7   0.031      Y      -198  -0.000                    
                                              forw            0.152      Z            -0.152                    
 
 Tag No.: TYPE 4                                                                
 Q07                Gravity{1}                down      319   0.000      X            -0.023                    
 Q07  1   Guide                               left            0.023      Y      -319  -0.000                    
 Stiff   :RIGID                               forw            0.005      Z            -0.005                    
 
                    Thermal 1{1}              down      106   0.000      X        60   0.012                    
 Comp.Wt :   0.000                            rght       60   0.012      Y      -106  -0.000                    
                                              back      326   0.064      Z       326   0.064                    
 
                    Static Seismic 1{1}       up         78   0.000      X        28   0.042                    
                                              rght       28   0.042      Y        78   0.000                    
                                              forw      327  -0.171      Z      -327   0.171                    
 
                    Static Seismic 2{1}       up         67   0.000      X        37   0.042                    
                                              rght       37   0.042      Y        67   0.000                    
                                              forw      327   0.106      Z      -327  -0.106                    
 

Page 771

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 774 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:58 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  45
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 3{1}       up         45   0.000      X       -61  -0.000                    
                                              left       61   0.000      Y        45   0.000                    
                                              forw      327  -0.163      Z      -327   0.163                    
 
                    Static Seismic 4{1}       up         46   0.000      X       -61   0.011                    
                                              left       61  -0.011      Y        46   0.000                    
                                              forw      327   0.115      Z      -327  -0.115                    
 
                    Static Seismic 5{1}       up          8   0.000      X        22   0.042                    
                                              rght       22   0.042      Y         8   0.000                    
                                              forw      327  -0.169      Z      -327   0.169                    
 
                    Static Seismic 6{1}       down        3   0.000      X        31   0.042                    
                                              rght       31   0.042      Y        -3  -0.000                    
                                              forw      327   0.107      Z      -327  -0.107                    
 
                    Static Seismic 7{1}       down       31   0.000      X       -61  -0.006                    
                                              left       61   0.006      Y       -31  -0.000                    
                                              forw      327  -0.161      Z      -327   0.161                    
 
                    Static Seismic 8{1}       down       31   0.000      X       -61   0.005                    
                                              left       61  -0.005      Y       -31  -0.000                    
                                              forw      327   0.116      Z      -327  -0.116                    
 
                    Pressure 1{1}             down        1   0.000      X         1   0.001                    
                                              rght        1   0.001      Y        -1  -0.000                    
                                              back        0   0.003      Z         0   0.003                    
 
                    GT1{1}                    down      425   0.000      X        60  -0.011                    
                                              rght       60  -0.011      Y      -425  -0.000                    
                                              back      326   0.059      Z       326   0.059                    
 
                    GT1P1{1}                  down      426   0.000      X        61  -0.010                    
                                              rght       61  -0.010      Y      -426  -0.000                    
                                              back      327   0.062      Z       327   0.062                    
 
                    GT1P1E1{1}                down      348   0.000      X        89   0.031                    
                                              rght       89   0.031      Y      -348  -0.000                    
                                              back            0.233      Z             0.233                    
 
                    GT1P1E2{1}                down      359   0.000      X        98   0.031                    
                                              rght       98   0.031      Y      -359  -0.000                    
                                              forw            0.044      Z            -0.044                    
 
                    GT1P1E3{1}                down      381   0.000      X         0  -0.011                    
                                              rght        0  -0.011      Y      -381  -0.000                    
                                              back            0.225      Z             0.225                    
 
                    GT1P1E4{1}                down      380   0.000      X         0   0.001                    
                                              rght        0   0.001      Y      -380  -0.000                    
                                              forw            0.054      Z            -0.054                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E5{1}                down      418   0.000      X        83   0.031                    
                                              rght       83   0.031      Y      -418  -0.000                    
                                              back            0.231      Z             0.231                    
 
                    GT1P1E6{1}                down      429   0.000      X        92   0.031                    
                                              rght       92   0.031      Y      -429  -0.000                    
                                              forw            0.045      Z            -0.045                    
 
                    GT1P1E7{1}                down      457   0.000      X         0  -0.016                    
                                              rght        0  -0.016      Y      -457  -0.000                    
                                              back            0.223      Z             0.223                    
 
                    GT1P1E8{1}                down      456   0.000      X         0  -0.005                    
                                              rght        0  -0.005      Y      -456  -0.000                    
                                              forw            0.054      Z            -0.054                    
 
 Tag No.: TYPE 4                                                                
 Q36                Gravity{1}                down      203   0.000      X             0.002                    
 Q36  1   Guide                               rght            0.002      Y      -203  -0.000                    
 Stiff   :RIGID                               forw            0.005      Z            -0.005                    
 
                    Thermal 1{1}              down       81   0.000      X       108   0.001                    
 Comp.Wt :   0.000                            rght      108   0.001      Y       -81  -0.000                    
                                              back      192   0.001      Z       192   0.001                    
 
                    Static Seismic 1{1}       up         25   0.000      X       -41   0.027                    
                                              left       41  -0.027      Y        25   0.000                    
                                              forw      194  -0.170      Z      -194   0.170                    
 
                    Static Seismic 2{1}       up         53   0.000      X        16   0.027                    
                                              rght       16   0.027      Y        53   0.000                    
                                              forw      194   0.106      Z      -194  -0.106                    
 
                    Static Seismic 3{1}       up         47   0.000      X      -105   0.022                    
                                              left      105  -0.022      Y        47   0.000                    
                                              forw      194  -0.162      Z      -194   0.162                    
 
                    Static Seismic 4{1}       up         77   0.000      X       -61   0.027                    
                                              left       61  -0.027      Y        77   0.000                    
                                              forw      194   0.116      Z      -194  -0.116                    
 
                    Static Seismic 5{1}       down       25   0.000      X       -37   0.027                    
                                              left       37  -0.027      Y       -25  -0.000                    
                                              forw      194  -0.169      Z      -194   0.169                    
 
                    Static Seismic 6{1}       up          3   0.000      X        20   0.027                    
                                              rght       20   0.027      Y         3   0.000                    
                                              forw      194   0.107      Z      -194  -0.107                    
 
                    Static Seismic 7{1}       down        2   0.000      X      -105   0.022                    
                                              left      105  -0.022      Y        -2  -0.000                    
                                              forw      194  -0.161      Z      -194   0.161                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 8{1}       up         27   0.000      X       -60   0.027                    
                                              left       60  -0.027      Y        27   0.000                    
                                              forw      194   0.117      Z      -194  -0.117                    
 
                    Pressure 1{1}             down        0   0.000      X        -2   0.001                    
                                              left        2  -0.001      Y         0  -0.000                    
                                              back        3   0.002      Z         3   0.002                    
 
                    GT1{1}                    down      284   0.000      X       108   0.003                    
                                              rght      108   0.003      Y      -284  -0.000                    
                                              back      192  -0.004      Z       192  -0.004                    
 
                    GT1P1{1}                  down      285   0.000      X       105   0.004                    
                                              rght      105   0.004      Y      -285  -0.000                    
                                              back      194  -0.002      Z       194  -0.002                    
 
                    GT1P1E1{1}                down      260   0.000      X        64   0.031                    
                                              rght       64   0.031      Y      -260  -0.000                    
                                              back            0.168      Z             0.168                    
 
                    GT1P1E2{1}                down      232   0.000      X       121   0.031                    
                                              rght      121   0.031      Y      -232  -0.000                    
                                              forw            0.108      Z            -0.108                    
 
                    GT1P1E3{1}                down      238   0.000      X             0.026                    
                                              rght            0.026      Y      -238  -0.000                    
                                              back            0.161      Z             0.161                    
 
                    GT1P1E4{1}                down      208   0.000      X        44   0.031                    
                                              rght       44   0.031      Y      -208  -0.000                    
                                              forw            0.118      Z            -0.118                    
 
                    GT1P1E5{1}                down      310   0.000      X        68   0.031                    
                                              rght       68   0.031      Y      -310  -0.000                    
                                              back            0.167      Z             0.167                    
 
                    GT1P1E6{1}                down      282   0.000      X       125   0.031                    
                                              rght      125   0.031      Y      -282  -0.000                    
                                              forw            0.109      Z            -0.109                    
 
                    GT1P1E7{1}                down      287   0.000      X             0.026                    
                                              rght            0.026      Y      -287  -0.000                    
                                              back            0.159      Z             0.159                    
 
                    GT1P1E8{1}                down      257   0.000      X        45   0.031                    
                                              rght       45   0.031      Y      -257  -0.000                    
                                              forw            0.118      Z            -0.118                    
 
 Tag No.: TYPE 4                                                                
 Q16                Gravity{1}                down      254   0.000      X             0.004                    
 Q16  1   Guide                               rght            0.004      Y      -254  -0.000                    
 Stiff   :RIGID                               forw            0.005      Z            -0.005                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Thermal 1{1}              up         97   0.000      X       566   0.027                    
 Comp.Wt :   0.000                            rght      566   0.027      Y        97   0.000                    
                                              forw      488   0.040      Z      -488  -0.040                    
 
                    Static Seismic 1{1}       down       36   0.000      X      -108  -0.000                    
                                              left      108   0.000      Y       -36  -0.000                    
                                              back      494   0.169      Z       494   0.169                    
 
                    Static Seismic 2{1}       down       15   0.000      X      -225  -0.000                    
                                              left      225   0.000      Y       -15  -0.000                    
                                              back      494  -0.107      Z       494  -0.107                    
 
                    Static Seismic 3{1}       down      100   0.000      X      -486  -0.000                    
                                              left      486   0.000      Y      -100  -0.000                    
                                              back      494   0.162      Z       494   0.162                    
 
                    Static Seismic 4{1}       down       84   0.000      X      -578  -0.008                    
                                              left      578   0.008      Y       -84  -0.000                    
                                              back      494  -0.117      Z       494  -0.117                    
 
                    Static Seismic 5{1}       down       97   0.000      X      -107  -0.000                    
                                              left      107   0.000      Y       -97  -0.000                    
                                              back      494   0.168      Z       494   0.168                    
 
                    Static Seismic 6{1}       down       77   0.000      X      -223  -0.000                    
                                              left      223   0.000      Y       -77  -0.000                    
                                              back      494  -0.108      Z       494  -0.108                    
 
                    Static Seismic 7{1}       down      161   0.000      X      -484  -0.000                    
                                              left      484   0.000      Y      -161  -0.000                    
                                              back      494   0.160      Z       494   0.160                    
 
                    Static Seismic 8{1}       down      144   0.000      X      -578  -0.007                    
                                              left      578   0.007      Y      -144  -0.000                    
                                              back      494  -0.117      Z       494  -0.117                    
 
                    Pressure 1{1}             up          2   0.000      X        12   0.000                    
                                              rght       12   0.000      Y         2   0.000                    
                                              forw        6  -0.002      Z        -6   0.002                    
 
                    GT1{1}                    down      157   0.000      X       566   0.031                    
                                              rght      566   0.031      Y      -157  -0.000                    
                                              forw      488   0.045      Z      -488  -0.045                    
 
                    GT1P1{1}                  down      155   0.000      X       578   0.031                    
                                              rght      578   0.031      Y      -155  -0.000                    
                                              forw      494   0.043      Z      -494  -0.043                    
 
                    GT1P1E1{1}                down      192   0.000      X       470   0.031                    
                                              rght      470   0.031      Y      -192  -0.000                    
                                              back            0.126      Z             0.126                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E2{1}                down      171   0.000      X       353   0.031                    
                                              rght      353   0.031      Y      -171  -0.000                    
                                              forw            0.150      Z            -0.150                    
 
                    GT1P1E3{1}                down      255   0.000      X        91   0.031                    
                                              rght       91   0.031      Y      -255  -0.000                    
                                              back            0.119      Z             0.119                    
 
                    GT1P1E4{1}                down      239   0.000      X             0.023                    
                                              rght            0.023      Y      -239  -0.000                    
                                              forw            0.160      Z            -0.160                    
 
                    GT1P1E5{1}                down      253   0.000      X       471   0.031                    
                                              rght      471   0.031      Y      -253  -0.000                    
                                              back            0.125      Z             0.125                    
 
                    GT1P1E6{1}                down      232   0.000      X       355   0.031                    
                                              rght      355   0.031      Y      -232  -0.000                    
                                              forw            0.151      Z            -0.151                    
 
                    GT1P1E7{1}                down      316   0.000      X        94   0.031                    
                                              rght       94   0.031      Y      -316  -0.000                    
                                              back            0.117      Z             0.117                    
 
                    GT1P1E8{1}                down      300   0.000      X             0.024                    
                                              rght            0.024      Y      -300  -0.000                    
                                              forw            0.160      Z            -0.160                    
 
 Tag No.: TYPE 2                                                                
 Q21                Gravity{1}                down      104   0.000      X             0.004                    
 Q21  1   Guide                               left            0.010      Y      -104  -0.000                    
 Stiff   :RIGID                               back            0.004      Z             0.010                    
 
                    Thermal 1{1}              down      129   0.000      X       179   0.173                    
 Comp.Wt :   0.000                            rght       34   0.033      Y      -129  -0.000                    
                                              back      179   0.173      Z       -34  -0.033                    
 
                    Static Seismic 1{1}       up         73   0.000      X      -180  -0.081                    
                                              left       77   0.054      Y        73   0.000                    
                                              forw      180   0.081      Z        77   0.054                    
 
                    Static Seismic 2{1}       up         55   0.000      X      -180  -0.090                    
                                              rght       57   0.009      Y        55   0.000                    
                                              forw      180   0.090      Z       -57  -0.009                    
 
                    Static Seismic 3{1}       up        139   0.000      X      -180  -0.188                    
                                              left       93   0.054      Y       139   0.000                    
                                              forw      180   0.188      Z        93   0.054                    
 
                    Static Seismic 4{1}       up        121   0.000      X      -180  -0.208                    
                                              rght       40   0.009      Y       121   0.000                    
                                              forw      180   0.208      Z       -40  -0.009                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 5{1}       up         48   0.000      X      -180  -0.081                    
                                              left       77   0.054      Y        48   0.000                    
                                              forw      180   0.081      Z        77   0.054                    
 
                    Static Seismic 6{1}       up         31   0.000      X      -180  -0.090                    
                                              rght       56   0.009      Y        31   0.000                    
                                              forw      180   0.090      Z       -56  -0.009                    
 
                    Static Seismic 7{1}       up        114   0.000      X      -180  -0.189                    
                                              left       94   0.054      Y       114   0.000                    
                                              forw      180   0.189      Z        94   0.054                    
 
                    Static Seismic 8{1}       up         97   0.000      X      -180  -0.207                    
                                              rght       39   0.009      Y        97   0.000                    
                                              forw      180   0.207      Z       -39  -0.009                    
 
                    Pressure 1{1}             down        2   0.000      X         2   0.003                    
                                              left        0  -0.000      Y        -2  -0.000                    
                                              back        2   0.003      Z         0  -0.000                    
 
                    GT1{1}                    down      233   0.000      X       179   0.177                    
                                              rght       34   0.023      Y      -233  -0.000                    
                                              back      179   0.177      Z       -34  -0.023                    
 
                    GT1P1{1}                  down      235   0.000      X       180   0.180                    
                                              rght       34   0.023      Y      -235  -0.000                    
                                              back      180   0.180      Z       -34  -0.023                    
 
                    GT1P1E1{1}                down      163   0.000      X             0.098                    
                                              left       42   0.031      Y      -163  -0.000                    
                                              back            0.098      Z        42   0.031                    
 
                    GT1P1E2{1}                down      180   0.000      X             0.090                    
                                              rght       91   0.031      Y      -180  -0.000                    
                                              back            0.090      Z       -91  -0.031                    
 
                    GT1P1E3{1}                down       97   0.000      X            -0.009                    
                                              left       59   0.031      Y       -97  -0.000                    
                                              forw            0.009      Z        59   0.031                    
 
                    GT1P1E4{1}                down      114   0.000      X            -0.029                    
                                              rght       74   0.031      Y      -114  -0.000                    
                                              forw            0.029      Z       -74  -0.031                    
 
                    GT1P1E5{1}                down      187   0.000      X             0.098                    
                                              left       43   0.031      Y      -187  -0.000                    
                                              back            0.098      Z        43   0.031                    
 
                    GT1P1E6{1}                down      205   0.000      X             0.090                    
                                              rght       90   0.031      Y      -205  -0.000                    
                                              back            0.090      Z       -90  -0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E7{1}                down      121   0.000      X            -0.009                    
                                              left       60   0.031      Y      -121  -0.000                    
                                              forw            0.009      Z        60   0.031                    
 
                    GT1P1E8{1}                down      138   0.000      X            -0.028                    
                                              rght       73   0.031      Y      -138  -0.000                    
                                              forw            0.028      Z       -73  -0.031                    
 
 Tag No.: TYPE 2                                                                
 Q22                Gravity{1}                down      112   0.000      X             0.004                    
 Q22  1   Guide                               left            0.012      Y      -112  -0.000                    
 Stiff   :RIGID                               back            0.004      Z             0.012                    
 
                    Thermal 1{1}              up         20   0.000      X        71   0.115                    
 Comp.Wt :   0.000                            rght        0   0.000      Y        20   0.000                    
                                              back       71   0.115      Z         0  -0.000                    
 
                    Static Seismic 1{1}       up          4   0.000      X       -71  -0.082                    
                                              left        4   0.019      Y         4   0.000                    
                                              forw       71   0.082      Z         4   0.019                    
 
                    Static Seismic 2{1}       up          9   0.000      X       -71  -0.090                    
                                              left        0  -0.031      Y         9   0.000                    
                                              forw       71   0.090      Z         0  -0.031                    
 
                    Static Seismic 3{1}       down        4   0.000      X       -71  -0.189                    
                                              left        2   0.019      Y        -4  -0.000                    
                                              forw       71   0.189      Z         2   0.019                    
 
                    Static Seismic 4{1}       up          1   0.000      X       -71  -0.209                    
                                              left        0  -0.029      Y         1   0.000                    
                                              forw       71   0.209      Z         0  -0.029                    
 
                    Static Seismic 5{1}       down       23   0.000      X       -71  -0.082                    
                                              left        4   0.019      Y       -23  -0.000                    
                                              forw       71   0.082      Z         4   0.019                    
 
                    Static Seismic 6{1}       down       18   0.000      X       -71  -0.090                    
                                              left        0  -0.032      Y       -18  -0.000                    
                                              forw       71   0.090      Z         0  -0.032                    
 
                    Static Seismic 7{1}       down       31   0.000      X       -71  -0.189                    
                                              left        1   0.019      Y       -31  -0.000                    
                                              forw       71   0.189      Z         1   0.019                    
 
                    Static Seismic 8{1}       down       26   0.000      X       -71  -0.208                    
                                              left        0  -0.029      Y       -26  -0.000                    
                                              forw       71   0.208      Z         0  -0.029                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.002                    
                                              rght        0   0.000      Y         0   0.000                    
                                              forw        0  -0.002      Z         0  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1{1}                    down       92   0.000      X        71   0.119                    
                                              rght        0  -0.012      Y       -92  -0.000                    
                                              back       71   0.119      Z         0   0.012                    
 
                    GT1P1{1}                  down       91   0.000      X        71   0.121                    
                                              rght        0  -0.012      Y       -91  -0.000                    
                                              back       71   0.121      Z         0   0.012                    
 
                    GT1P1E1{1}                down       87   0.000      X             0.039                    
                                              left        4   0.031      Y       -87  -0.000                    
                                              back            0.039      Z         4   0.031                    
 
                    GT1P1E2{1}                down       82   0.000      X             0.031                    
                                              rght            0.020      Y       -82  -0.000                    
                                              back            0.031      Z            -0.020                    
 
                    GT1P1E3{1}                down       96   0.000      X            -0.068                    
                                              left        1   0.031      Y       -96  -0.000                    
                                              forw            0.068      Z         1   0.031                    
 
                    GT1P1E4{1}                down       91   0.000      X            -0.088                    
                                              rght            0.017      Y       -91  -0.000                    
                                              forw            0.088      Z            -0.017                    
 
                    GT1P1E5{1}                down      114   0.000      X             0.039                    
                                              left        4   0.031      Y      -114  -0.000                    
                                              back            0.039      Z         4   0.031                    
 
                    GT1P1E6{1}                down      109   0.000      X             0.031                    
                                              rght            0.020      Y      -109  -0.000                    
                                              back            0.031      Z            -0.020                    
 
                    GT1P1E7{1}                down      122   0.000      X            -0.068                    
                                              left        1   0.031      Y      -122  -0.000                    
                                              forw            0.068      Z         1   0.031                    
 
                    GT1P1E8{1}                down      117   0.000      X            -0.087                    
                                              rght            0.018      Y      -117  -0.000                    
                                              forw            0.087      Z            -0.018                    
 
 Tag No.: TYPE 2                                                                
 Q23                Gravity{1}                down      102   0.000      X             0.004                    
 Q23  1   Guide                               left            0.014      Y      -102  -0.000                    
 Stiff   :RIGID                               back            0.004      Z             0.014                    
 
                    Thermal 1{1}              down        5   0.000      X        83   0.058                    
 Comp.Wt :   0.000                            rght        9   0.006      Y        -5  -0.000                    
                                              back       83   0.058      Z        -9  -0.006                    
 
                    Static Seismic 1{1}       up         15   0.000      X       -83  -0.083                    
                                              left       32   0.023      Y        15   0.000                    
                                              forw       83   0.083      Z        32   0.023                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 2{1}       up         13   0.000      X       -83  -0.091                    
                                              rght       13   0.039      Y        13   0.000                    
                                              forw       83   0.091      Z       -13  -0.039                    
 
                    Static Seismic 3{1}       up         17   0.000      X       -83  -0.190                    
                                              left       37   0.023      Y        17   0.000                    
                                              forw       83   0.190      Z        37   0.023                    
 
                    Static Seismic 4{1}       up         15   0.000      X       -83  -0.210                    
                                              rght       16   0.039      Y        15   0.000                    
                                              forw       83   0.210      Z       -16  -0.039                    
 
                    Static Seismic 5{1}       down       10   0.000      X       -83  -0.083                    
                                              left       32   0.023      Y       -10  -0.000                    
                                              forw       83   0.083      Z        32   0.023                    
 
                    Static Seismic 6{1}       down       11   0.000      X       -83  -0.091                    
                                              rght       13   0.039      Y       -11  -0.000                    
                                              forw       83   0.091      Z       -13  -0.039                    
 
                    Static Seismic 7{1}       down        7   0.000      X       -83  -0.190                    
                                              left       37   0.023      Y        -7  -0.000                    
                                              forw       83   0.190      Z        37   0.023                    
 
                    Static Seismic 8{1}       down        9   0.000      X       -83  -0.209                    
                                              rght       16   0.039      Y        -9  -0.000                    
                                              forw       83   0.209      Z       -16  -0.039                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.001                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              back        0   0.001      Z         0  -0.000                    
 
                    GT1{1}                    down      107   0.000      X        83   0.062                    
                                              rght        9  -0.008      Y      -107  -0.000                    
                                              back       83   0.062      Z        -9   0.008                    
 
                    GT1P1{1}                  down      107   0.000      X        83   0.063                    
                                              rght        9  -0.008      Y      -107  -0.000                    
                                              back       83   0.063      Z        -9   0.008                    
 
                    GT1P1E1{1}                down       92   0.000      X         0  -0.020                    
                                              left       23   0.031      Y       -92  -0.000                    
                                              forw        0   0.020      Z        23   0.031                    
 
                    GT1P1E2{1}                down       94   0.000      X         0  -0.028                    
                                              rght       22   0.031      Y       -94  -0.000                    
                                              forw        0   0.028      Z       -22  -0.031                    
 
                    GT1P1E3{1}                down       90   0.000      X         0  -0.127                    
                                              left       28   0.031      Y       -90  -0.000                    
                                              forw        0   0.127      Z        28   0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E4{1}                down       92   0.000      X         0  -0.147                    
                                              rght       25   0.031      Y       -92  -0.000                    
                                              forw        0   0.147      Z       -25  -0.031                    
 
                    GT1P1E5{1}                down      117   0.000      X         0  -0.020                    
                                              left       23   0.031      Y      -117  -0.000                    
                                              forw        0   0.020      Z        23   0.031                    
 
                    GT1P1E6{1}                down      118   0.000      X         0  -0.028                    
                                              rght       22   0.031      Y      -118  -0.000                    
                                              forw        0   0.028      Z       -22  -0.031                    
 
                    GT1P1E7{1}                down      114   0.000      X         0  -0.127                    
                                              left       28   0.031      Y      -114  -0.000                    
                                              forw        0   0.127      Z        28   0.031                    
 
                    GT1P1E8{1}                down      116   0.000      X         0  -0.146                    
                                              rght       25   0.031      Y      -116  -0.000                    
                                              forw        0   0.146      Z       -25  -0.031                    
 
 Tag No.: TYPE 2                                                                
 Q24                Gravity{1}                down      137   0.000      X             0.004                    
 Q24  1   Guide                               left            0.016      Y      -137  -0.000                    
 Stiff   :RIGID                               back            0.004      Z             0.016                    
 
                    Thermal 1{1}              up          1   0.000      X        42   0.000                    
 Comp.Wt :   0.000                            left       54   0.001      Y         1   0.000                    
                                              back       42   0.000      Z        54   0.001                    
 
                    Static Seismic 1{1}       up         15   0.000      X       -51  -0.084                    
                                              rght       24  -0.014      Y        15   0.000                    
                                              forw       51   0.084      Z       -24   0.014                    
 
                    Static Seismic 2{1}       up         16   0.000      X       -51  -0.092                    
                                              rght       56   0.030      Y        16   0.000                    
                                              forw       51   0.092      Z       -56  -0.030                    
 
                    Static Seismic 3{1}       up         15   0.000      X       -51  -0.191                    
                                              rght       38  -0.014      Y        15   0.000                    
                                              forw       51   0.191      Z       -38   0.014                    
 
                    Static Seismic 4{1}       up         16   0.000      X       -51  -0.211                    
                                              rght       61   0.048      Y        16   0.000                    
                                              forw       51   0.211      Z       -61  -0.048                    
 
                    Static Seismic 5{1}       down       17   0.000      X       -51  -0.084                    
                                              rght       24  -0.014      Y       -17  -0.000                    
                                              forw       51   0.084      Z       -24   0.014                    
 
                    Static Seismic 6{1}       down       16   0.000      X       -51  -0.092                    
                                              rght       56   0.030      Y       -16  -0.000                    
                                              forw       51   0.092      Z       -56  -0.030                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 7{1}       down       18   0.000      X       -51  -0.192                    
                                              rght       38  -0.014      Y       -18  -0.000                    
                                              forw       51   0.192      Z       -38   0.014                    
 
                    Static Seismic 8{1}       down       17   0.000      X       -51  -0.210                    
                                              rght       61   0.048      Y       -17  -0.000                    
                                              forw       51   0.210      Z       -61  -0.048                    
 
                    Pressure 1{1}             up          0   0.000      X         9   0.000                    
                                              left        1   0.000      Y         0   0.000                    
                                              back        9   0.000      Z         1   0.000                    
 
                    GT1{1}                    down      135   0.000      X        42   0.005                    
                                              left       54   0.017      Y      -135  -0.000                    
                                              back       42   0.005      Z        54   0.017                    
 
                    GT1P1{1}                  down      135   0.000      X        51   0.005                    
                                              left       56   0.017      Y      -135  -0.000                    
                                              back       51   0.005      Z        56   0.017                    
 
                    GT1P1E1{1}                down      120   0.000      X            -0.079                    
                                              left       32   0.031      Y      -120  -0.000                    
                                              forw            0.079      Z        32   0.031                    
 
                    GT1P1E2{1}                down      119   0.000      X            -0.087                    
                                              rght        0   0.013      Y      -119  -0.000                    
                                              forw            0.087      Z         0  -0.013                    
 
                    GT1P1E3{1}                down      120   0.000      X            -0.186                    
                                              left       18   0.031      Y      -120  -0.000                    
                                              forw            0.186      Z        18   0.031                    
 
                    GT1P1E4{1}                down      120   0.000      X            -0.206                    
                                              rght        5   0.031      Y      -120  -0.000                    
                                              forw            0.206      Z        -5  -0.031                    
 
                    GT1P1E5{1}                down      152   0.000      X            -0.079                    
                                              left       32   0.031      Y      -152  -0.000                    
                                              forw            0.079      Z        32   0.031                    
 
                    GT1P1E6{1}                down      152   0.000      X            -0.087                    
                                              rght        0   0.013      Y      -152  -0.000                    
                                              forw            0.087      Z         0  -0.013                    
 
                    GT1P1E7{1}                down      153   0.000      X            -0.187                    
                                              left       17   0.031      Y      -153  -0.000                    
                                              forw            0.187      Z        17   0.031                    
 
                    GT1P1E8{1}                down      152   0.000      X            -0.205                    
                                              rght        5   0.031      Y      -152  -0.000                    
                                              forw            0.205      Z        -5  -0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 Tag No.: TYPE 1                                                                
 Q25                Gravity{1}                down      110   0.000      X             0.004                    
 Q25  1   Guide                               left            0.019      Y      -110  -0.000                    
 Stiff   :RIGID                               back            0.004      Z             0.019                    
 
                    Thermal 1{1}              down        1   0.000      X      -597  -0.068                    
 Comp.Wt :   0.000                            rght      728   0.050      Y        -1  -0.000                    
                                              forw      597   0.068      Z      -728  -0.050                    
 
                    Static Seismic 1{1}       up         15   0.000      X       611  -0.085                    
                                              left      399   0.000      Y        15   0.000                    
                                              back      611  -0.085      Z       399   0.000                    
 
                    Static Seismic 2{1}       up         12   0.000      X       611  -0.093                    
                                              left      229   0.000      Y        12   0.000                    
                                              back      611  -0.093      Z       229   0.000                    
 
                    Static Seismic 3{1}       up         15   0.000      X       611  -0.193                    
                                              left      410   0.000      Y        15   0.000                    
                                              back      611  -0.193      Z       410   0.000                    
 
                    Static Seismic 4{1}       up         12   0.000      X       611  -0.213                    
                                              left      221   0.000      Y        12   0.000                    
                                              back      611  -0.213      Z       221   0.000                    
 
                    Static Seismic 5{1}       down       11   0.000      X       611  -0.085                    
                                              left      399   0.000      Y       -11  -0.000                    
                                              back      611  -0.085      Z       399   0.000                    
 
                    Static Seismic 6{1}       down       14   0.000      X       611  -0.093                    
                                              left      229   0.000      Y       -14  -0.000                    
                                              back      611  -0.093      Z       229   0.000                    
 
                    Static Seismic 7{1}       down       11   0.000      X       611  -0.193                    
                                              left      410   0.000      Y       -11  -0.000                    
                                              back      611  -0.193      Z       410   0.000                    
 
                    Static Seismic 8{1}       down       14   0.000      X       611  -0.212                    
                                              left      221   0.000      Y       -14  -0.000                    
                                              back      611  -0.212      Z       221   0.000                    
 
                    Pressure 1{1}             up          0   0.000      X       -14  -0.001                    
                                              rght       17   0.000      Y         0   0.000                    
                                              forw       14   0.001      Z       -17  -0.000                    
 
                    GT1{1}                    down      111   0.000      X      -597  -0.064                    
                                              rght      728   0.031      Y      -111  -0.000                    
                                              forw      597   0.064      Z      -728  -0.031                    
 
                    GT1P1{1}                  down      111   0.000      X      -611  -0.065                    
                                              rght      744   0.031      Y      -111  -0.000                    
                                              forw      611   0.065      Z      -744  -0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E1{1}                down       96   0.000      X            -0.150                    
                                              rght      345   0.031      Y       -96  -0.000                    
                                              forw            0.150      Z      -345  -0.031                    
 
                    GT1P1E2{1}                down       99   0.000      X            -0.158                    
                                              rght      515   0.031      Y       -99  -0.000                    
                                              forw            0.158      Z      -515  -0.031                    
 
                    GT1P1E3{1}                down       96   0.000      X            -0.257                    
                                              rght      334   0.031      Y       -96  -0.000                    
                                              forw            0.257      Z      -334  -0.031                    
 
                    GT1P1E4{1}                down       99   0.000      X            -0.277                    
                                              rght      523   0.031      Y       -99  -0.000                    
                                              forw            0.277      Z      -523  -0.031                    
 
                    GT1P1E5{1}                down      122   0.000      X            -0.150                    
                                              rght      345   0.031      Y      -122  -0.000                    
                                              forw            0.150      Z      -345  -0.031                    
 
                    GT1P1E6{1}                down      125   0.000      X            -0.158                    
                                              rght      515   0.031      Y      -125  -0.000                    
                                              forw            0.158      Z      -515  -0.031                    
 
                    GT1P1E7{1}                down      122   0.000      X            -0.258                    
                                              rght      334   0.031      Y      -122  -0.000                    
                                              forw            0.258      Z      -334  -0.031                    
 
                    GT1P1E8{1}                down      125   0.000      X            -0.276                    
                                              rght      523   0.031      Y      -125  -0.000                    
                                              forw            0.276      Z      -523  -0.031                    
 
 Tag No.: TYPE 1                                                                
 Q27                Gravity{1}                down      108   0.000      X             0.006                    
 Q27  1   Guide                               left            0.006      Y      -108  -0.000                    
 Stiff   :RIGID                               forw            0.019      Z             0.019                    
 
                    Thermal 1{1}              up          0   0.000      X      -106  -0.037                    
 Comp.Wt :   0.000                            rght      106   0.037      Y         0   0.000                    
                                              back      121   0.062      Z      -121  -0.062                    
 
                    Static Seismic 1{1}       up         11   0.000      X        33  -0.000                    
                                              left       33  -0.000      Y        11   0.000                    
                                              forw      124   0.035      Z       124   0.035                    
 
                    Static Seismic 2{1}       up         14   0.000      X        18  -0.000                    
                                              left       18  -0.000      Y        14   0.000                    
                                              forw      124   0.032      Z       124   0.032                    
 
                    Static Seismic 3{1}       up         11   0.000      X       -61  -0.000                    
                                              rght       61   0.000      Y        11   0.000                    
                                              forw      124   0.048      Z       124   0.048                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 4{1}       up         14   0.000      X       -81  -0.000                    
                                              rght       81   0.000      Y        14   0.000                    
                                              forw      124   0.046      Z       124   0.046                    
 
                    Static Seismic 5{1}       down       15   0.000      X        33  -0.000                    
                                              left       33  -0.000      Y       -15  -0.000                    
                                              forw      124   0.035      Z       124   0.035                    
 
                    Static Seismic 6{1}       down       12   0.000      X        18  -0.000                    
                                              left       18  -0.000      Y       -12  -0.000                    
                                              forw      124   0.032      Z       124   0.032                    
 
                    Static Seismic 7{1}       down       15   0.000      X       -61  -0.000                    
                                              rght       61   0.000      Y       -15  -0.000                    
                                              forw      124   0.048      Z       124   0.048                    
 
                    Static Seismic 8{1}       down       12   0.000      X       -80  -0.000                    
                                              rght       80   0.000      Y       -12  -0.000                    
                                              forw      124   0.046      Z       124   0.046                    
 
                    Pressure 1{1}             down        0   0.000      X        -3  -0.000                    
                                              rght        3   0.000      Y         0  -0.000                    
                                              back        3   0.001      Z        -3  -0.001                    
 
                    GT1{1}                    down      108   0.000      X      -106  -0.031                    
                                              rght      106   0.031      Y      -108  -0.000                    
                                              back      121   0.043      Z      -121  -0.043                    
 
                    GT1P1{1}                  down      108   0.000      X      -109  -0.031                    
                                              rght      109   0.031      Y      -108  -0.000                    
                                              back      124   0.043      Z      -124  -0.043                    
 
                    GT1P1E1{1}                down       97   0.000      X       -75  -0.031                    
                                              rght       75   0.031      Y       -97  -0.000                    
                                              back            0.008      Z            -0.008                    
 
                    GT1P1E2{1}                down       94   0.000      X       -91  -0.031                    
                                              rght       91   0.031      Y       -94  -0.000                    
                                              back            0.012      Z            -0.012                    
 
                    GT1P1E3{1}                down       97   0.000      X      -170  -0.031                    
                                              rght      170   0.031      Y       -97  -0.000                    
                                              forw            0.004      Z             0.004                    
 
                    GT1P1E4{1}                down       94   0.000      X      -189  -0.031                    
                                              rght      189   0.031      Y       -94  -0.000                    
                                              forw            0.003      Z             0.003                    
 
                    GT1P1E5{1}                down      123   0.000      X       -75  -0.031                    
                                              rght       75   0.031      Y      -123  -0.000                    
                                              back            0.008      Z            -0.008                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E6{1}                down      120   0.000      X       -91  -0.031                    
                                              rght       91   0.031      Y      -120  -0.000                    
                                              back            0.012      Z            -0.012                    
 
                    GT1P1E7{1}                down      123   0.000      X      -170  -0.031                    
                                              rght      170   0.031      Y      -123  -0.000                    
                                              forw            0.004      Z             0.004                    
 
                    GT1P1E8{1}                down      120   0.000      X      -189  -0.031                    
                                              rght      189   0.031      Y      -120  -0.000                    
                                              forw            0.003      Z             0.003                    
 
 Tag No.: TYPE 1                                                                
 Q28                Gravity{1}                down      115   0.000      X             0.008                    
 Q28  1   Guide                               left            0.008      Y      -115  -0.000                    
 Stiff   :RIGID                               forw            0.019      Z             0.019                    
 
                    Thermal 1{1}              down        0   0.000      X        13   0.001                    
 Comp.Wt :   0.000                            left       13   0.001      Y         0  -0.000                    
                                              back       89   0.005      Z       -89  -0.005                    
 
                    Static Seismic 1{1}       up         14   0.000      X        14   0.023                    
                                              left       14   0.023      Y        14   0.000                    
                                              forw       89   0.036      Z        89   0.036                    
 
                    Static Seismic 2{1}       up         13   0.000      X        23   0.023                    
                                              left       23   0.023      Y        13   0.000                    
                                              forw       89   0.032      Z        89   0.032                    
 
                    Static Seismic 3{1}       up         14   0.000      X        -1   0.023                    
                                              rght        1  -0.023      Y        14   0.000                    
                                              forw       89   0.049      Z        89   0.049                    
 
                    Static Seismic 4{1}       up         14   0.000      X         6   0.023                    
                                              left        6   0.023      Y        14   0.000                    
                                              forw       89   0.047      Z        89   0.047                    
 
                    Static Seismic 5{1}       down       13   0.000      X        14   0.023                    
                                              left       14   0.023      Y       -13  -0.000                    
                                              forw       89   0.036      Z        89   0.036                    
 
                    Static Seismic 6{1}       down       14   0.000      X        23   0.023                    
                                              left       23   0.023      Y       -14  -0.000                    
                                              forw       89   0.032      Z        89   0.032                    
 
                    Static Seismic 7{1}       down       13   0.000      X        -1   0.023                    
                                              rght        1  -0.023      Y       -13  -0.000                    
                                              forw       89   0.049      Z        89   0.049                    
 
                    Static Seismic 8{1}       down       14   0.000      X         5   0.023                    
                                              left        5   0.023      Y       -14  -0.000                    
                                              forw       89   0.047      Z        89   0.047                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Pressure 1{1}             up          0   0.000      X         1  -0.000                    
                                              left        1  -0.000      Y         0   0.000                    
                                              forw        0   0.000      Z         0   0.000                    
 
                    GT1{1}                    down      115   0.000      X        13   0.009                    
                                              left       13   0.009      Y      -115  -0.000                    
                                              back       89  -0.014      Z       -89   0.014                    
 
                    GT1P1{1}                  down      115   0.000      X        13   0.009                    
                                              left       13   0.009      Y      -115  -0.000                    
                                              back       89  -0.014      Z       -89   0.014                    
 
                    GT1P1E1{1}                down      101   0.000      X        28   0.031                    
                                              left       28   0.031      Y      -101  -0.000                    
                                              forw            0.051      Z             0.051                    
 
                    GT1P1E2{1}                down      102   0.000      X        36   0.031                    
                                              left       36   0.031      Y      -102  -0.000                    
                                              forw            0.047      Z             0.047                    
 
                    GT1P1E3{1}                down      101   0.000      X        12   0.031                    
                                              left       12   0.031      Y      -101  -0.000                    
                                              forw            0.063      Z             0.063                    
 
                    GT1P1E4{1}                down      102   0.000      X        19   0.031                    
                                              left       19   0.031      Y      -102  -0.000                    
                                              forw            0.061      Z             0.061                    
 
                    GT1P1E5{1}                down      128   0.000      X        28   0.031                    
                                              left       28   0.031      Y      -128  -0.000                    
                                              forw            0.051      Z             0.051                    
 
                    GT1P1E6{1}                down      129   0.000      X        36   0.031                    
                                              left       36   0.031      Y      -129  -0.000                    
                                              forw            0.047      Z             0.047                    
 
                    GT1P1E7{1}                down      128   0.000      X        12   0.031                    
                                              left       12   0.031      Y      -128  -0.000                    
                                              forw            0.063      Z             0.063                    
 
                    GT1P1E8{1}                down      129   0.000      X        19   0.031                    
                                              left       19   0.031      Y      -129  -0.000                    
                                              forw            0.061      Z             0.061                    
 
 Tag No.: TYPE 1                                                                
 Q30                Gravity{1}                down      128   0.000      X             0.010                    
 Q30  1   Guide                               left            0.010      Y      -128  -0.000                    
 Stiff   :RIGID                               forw            0.019      Z             0.019                    
 
                    Thermal 1{1}              up          0   0.000      X        -1  -0.001                    
 Comp.Wt :   0.000                            rght        1   0.001      Y         0   0.000                    
                                              forw      100   0.052      Z       100   0.052                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 1{1}       up         15   0.000      X        75   0.022                    
                                              left       75   0.022      Y        15   0.000                    
                                              back      100  -0.037      Z      -100   0.037                    
 
                    Static Seismic 2{1}       up         15   0.000      X        64   0.022                    
                                              left       64   0.022      Y        15   0.000                    
                                              back      100  -0.033      Z      -100   0.033                    
 
                    Static Seismic 3{1}       up         15   0.000      X        32   0.022                    
                                              left       32   0.022      Y        15   0.000                    
                                              back      100  -0.050      Z      -100   0.050                    
 
                    Static Seismic 4{1}       up         15   0.000      X        29   0.022                    
                                              left       29   0.022      Y        15   0.000                    
                                              back      100  -0.048      Z      -100   0.048                    
 
                    Static Seismic 5{1}       down       15   0.000      X        75   0.022                    
                                              left       75   0.022      Y       -15  -0.000                    
                                              back      100  -0.037      Z      -100   0.037                    
 
                    Static Seismic 6{1}       down       15   0.000      X        64   0.022                    
                                              left       64   0.022      Y       -15  -0.000                    
                                              back      100  -0.033      Z      -100   0.033                    
 
                    Static Seismic 7{1}       down       15   0.000      X        32   0.022                    
                                              left       32   0.022      Y       -15  -0.000                    
                                              back      100  -0.050      Z      -100   0.050                    
 
                    Static Seismic 8{1}       down       15   0.000      X        29   0.022                    
                                              left       29   0.022      Y       -15  -0.000                    
                                              back      100  -0.048      Z      -100   0.048                    
 
                    Pressure 1{1}             down        0   0.000      X         0  -0.000                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              back        0  -0.001      Z         0   0.001                    
 
                    GT1{1}                    down      128   0.000      X        -1   0.009                    
                                              rght        1  -0.009      Y      -128  -0.000                    
                                              forw      100   0.071      Z       100   0.071                    
 
                    GT1P1{1}                  down      128   0.000      X        -2   0.009                    
                                              rght        2  -0.009      Y      -128  -0.000                    
                                              forw      100   0.072      Z       100   0.072                    
 
                    GT1P1E1{1}                down      113   0.000      X        73   0.031                    
                                              left       73   0.031      Y      -113  -0.000                    
                                              forw            0.109      Z             0.109                    
 
                    GT1P1E2{1}                down      113   0.000      X        62   0.031                    
                                              left       62   0.031      Y      -113  -0.000                    
                                              forw            0.105      Z             0.105                    
 

Page 788

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 791 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:58 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  62
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E3{1}                down      113   0.000      X        30   0.031                    
                                              left       30   0.031      Y      -113  -0.000                    
                                              forw            0.122      Z             0.122                    
 
                    GT1P1E4{1}                down      113   0.000      X        27   0.031                    
                                              left       27   0.031      Y      -113  -0.000                    
                                              forw            0.120      Z             0.120                    
 
                    GT1P1E5{1}                down      143   0.000      X        73   0.031                    
                                              left       73   0.031      Y      -143  -0.000                    
                                              forw            0.109      Z             0.109                    
 
                    GT1P1E6{1}                down      143   0.000      X        62   0.031                    
                                              left       62   0.031      Y      -143  -0.000                    
                                              forw            0.105      Z             0.105                    
 
                    GT1P1E7{1}                down      143   0.000      X        30   0.031                    
                                              left       30   0.031      Y      -143  -0.000                    
                                              forw            0.122      Z             0.122                    
 
                    GT1P1E8{1}                down      143   0.000      X        27   0.031                    
                                              left       27   0.031      Y      -143  -0.000                    
                                              forw            0.120      Z             0.120                    
 
 Tag No.: TYPE 1                                                                
 Q31                Gravity{1}                down       66   0.000      X             0.012                    
 Q31  1   Guide                               left            0.012      Y       -66  -0.000                    
 Stiff   :RIGID                               forw            0.019      Z             0.019                    
 
                    Thermal 1{1}              down        0   0.000      X       332   0.019                    
 Comp.Wt :   0.000                            left      332   0.019      Y         0  -0.000                    
                                              forw      302   0.109      Z       302   0.109                    
 
                    Static Seismic 1{1}       up          8   0.000      X      -340  -0.037                    
                                              rght      340   0.037      Y         8   0.000                    
                                              back      309  -0.038      Z      -309   0.038                    
 
                    Static Seismic 2{1}       up          8   0.000      X      -340  -0.063                    
                                              rght      340   0.063      Y         8   0.000                    
                                              back      309  -0.034      Z      -309   0.034                    
 
                    Static Seismic 3{1}       up          8   0.000      X      -431  -0.063                    
                                              rght      431   0.063      Y         8   0.000                    
                                              back      309  -0.050      Z      -309   0.050                    
 
                    Static Seismic 4{1}       up          8   0.000      X      -430  -0.063                    
                                              rght      430   0.063      Y         8   0.000                    
                                              back      309  -0.049      Z      -309   0.049                    
 
                    Static Seismic 5{1}       down        8   0.000      X      -340  -0.037                    
                                              rght      340   0.037      Y        -8  -0.000                    
                                              back      309  -0.038      Z      -309   0.038                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 6{1}       down        8   0.000      X      -340  -0.063                    
                                              rght      340   0.063      Y        -8  -0.000                    
                                              back      309  -0.034      Z      -309   0.034                    
 
                    Static Seismic 7{1}       down        8   0.000      X      -431  -0.063                    
                                              rght      431   0.063      Y        -8  -0.000                    
                                              back      309  -0.050      Z      -309   0.050                    
 
                    Static Seismic 8{1}       down        8   0.000      X      -430  -0.063                    
                                              rght      430   0.063      Y        -8  -0.000                    
                                              back      309  -0.048      Z      -309   0.048                    
 
                    Pressure 1{1}             down        0   0.000      X         9   0.000                    
                                              left        9   0.000      Y         0  -0.000                    
                                              forw        7   0.002      Z         7   0.002                    
 
                    GT1{1}                    down       66   0.000      X       332   0.031                    
                                              left      332   0.031      Y       -66  -0.000                    
                                              forw      302   0.128      Z       302   0.128                    
 
                    GT1P1{1}                  down       66   0.000      X       340   0.031                    
                                              left      340   0.031      Y       -66  -0.000                    
                                              forw      309   0.130      Z       309   0.130                    
 
                    GT1P1E1{1}                down       58   0.000      X         0  -0.006                    
                                              left        0  -0.006      Y       -58  -0.000                    
                                              forw            0.168      Z             0.168                    
 
                    GT1P1E2{1}                down       58   0.000      X         0  -0.031                    
                                              left        0  -0.031      Y       -58  -0.000                    
                                              forw            0.164      Z             0.164                    
 
                    GT1P1E3{1}                down       58   0.000      X       -91  -0.031                    
                                              rght       91   0.031      Y       -58  -0.000                    
                                              forw            0.180      Z             0.180                    
 
                    GT1P1E4{1}                down       58   0.000      X       -90  -0.031                    
                                              rght       90   0.031      Y       -58  -0.000                    
                                              forw            0.178      Z             0.178                    
 
                    GT1P1E5{1}                down       74   0.000      X         0  -0.006                    
                                              left        0  -0.006      Y       -74  -0.000                    
                                              forw            0.168      Z             0.168                    
 
                    GT1P1E6{1}                down       74   0.000      X         0  -0.031                    
                                              left        0  -0.031      Y       -74  -0.000                    
                                              forw            0.164      Z             0.164                    
 
                    GT1P1E7{1}                down       74   0.000      X       -91  -0.031                    
                                              rght       91   0.031      Y       -74  -0.000                    
                                              forw            0.180      Z             0.180                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E8{1}                down       74   0.000      X       -90  -0.031                    
                                              rght       90   0.031      Y       -74  -0.000                    
                                              forw            0.178      Z             0.178                    
 
 Tag No.: TYPE 1                                                                
 Q33                Gravity{1}                down       99   0.000      X             0.012                    
 Q33  1   Guide                               left            0.019      Y       -99  -0.000                    
 Stiff   :RIGID                               back            0.012      Z             0.019                    
 
                    Thermal 1{1}              up          0   0.000      X      -277  -0.001                    
 Comp.Wt :   0.000                            left      543   0.012      Y         0   0.000                    
                                              forw      277   0.001      Z       543   0.012                    
 
                    Static Seismic 1{1}       up         12   0.000      X       284  -0.115                    
                                              rght       40  -0.000      Y        12   0.000                    
                                              back      284  -0.115      Z       -40   0.000                    
 
                    Static Seismic 2{1}       up         12   0.000      X       284  -0.141                    
                                              rght      110   0.000      Y        12   0.000                    
                                              back      284  -0.141      Z      -110  -0.000                    
 
                    Static Seismic 3{1}       up         12   0.000      X       284  -0.159                    
                                              rght       35  -0.000      Y        12   0.000                    
                                              back      284  -0.159      Z       -35   0.000                    
 
                    Static Seismic 4{1}       up         12   0.000      X       284  -0.157                    
                                              rght       88   0.000      Y        12   0.000                    
                                              back      284  -0.157      Z       -88  -0.000                    
 
                    Static Seismic 5{1}       down       12   0.000      X       284  -0.115                    
                                              rght       40  -0.000      Y       -12  -0.000                    
                                              back      284  -0.115      Z       -40   0.000                    
 
                    Static Seismic 6{1}       down       12   0.000      X       284  -0.141                    
                                              rght      110   0.000      Y       -12  -0.000                    
                                              back      284  -0.141      Z      -110  -0.000                    
 
                    Static Seismic 7{1}       down       12   0.000      X       284  -0.159                    
                                              rght       35  -0.000      Y       -12  -0.000                    
                                              back      284  -0.159      Z       -35   0.000                    
 
                    Static Seismic 8{1}       down       12   0.000      X       284  -0.157                    
                                              rght       89   0.000      Y       -12  -0.000                    
                                              back      284  -0.157      Z       -89  -0.000                    
 
                    Pressure 1{1}             up          0   0.000      X        -7   0.000                    
                                              left       12   0.000      Y         0   0.000                    
                                              forw        7  -0.000      Z        12   0.000                    
 
                    GT1{1}                    down       99   0.000      X      -277   0.011                    
                                              left      543   0.031      Y       -99  -0.000                    
                                              forw      277  -0.011      Z       543   0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1{1}                  down       99   0.000      X      -284   0.011                    
                                              left      555   0.031      Y       -99  -0.000                    
                                              forw      284  -0.011      Z       555   0.031                    
 
                    GT1P1E1{1}                down       87   0.000      X            -0.103                    
                                              left      515   0.031      Y       -87  -0.000                    
                                              forw            0.103      Z       515   0.031                    
 
                    GT1P1E2{1}                down       87   0.000      X            -0.130                    
                                              left      446   0.031      Y       -87  -0.000                    
                                              forw            0.130      Z       446   0.031                    
 
                    GT1P1E3{1}                down       87   0.000      X            -0.147                    
                                              left      520   0.031      Y       -87  -0.000                    
                                              forw            0.147      Z       520   0.031                    
 
                    GT1P1E4{1}                down       87   0.000      X            -0.146                    
                                              left      467   0.031      Y       -87  -0.000                    
                                              forw            0.146      Z       467   0.031                    
 
                    GT1P1E5{1}                down      110   0.000      X            -0.103                    
                                              left      515   0.031      Y      -110  -0.000                    
                                              forw            0.103      Z       515   0.031                    
 
                    GT1P1E6{1}                down      110   0.000      X            -0.130                    
                                              left      446   0.031      Y      -110  -0.000                    
                                              forw            0.130      Z       446   0.031                    
 
                    GT1P1E7{1}                down      110   0.000      X            -0.147                    
                                              left      520   0.031      Y      -110  -0.000                    
                                              forw            0.147      Z       520   0.031                    
 
                    GT1P1E8{1}                down      110   0.000      X            -0.146                    
                                              left      467   0.031      Y      -110  -0.000                    
                                              forw            0.146      Z       467   0.031                    
 
 Tag No.: TYPE 1                                                                
 Q35                Gravity{1}                down       69   0.000      X             0.012                    
 Q35  1   Guide                               left            0.021      Y       -69  -0.000                    
 Stiff   :RIGID                               back            0.012      Z             0.021                    
 
                    Thermal 1{1}              down        0   0.000      X       -53  -0.059                    
 Comp.Wt :   0.000                            rght       52   0.053      Y         0  -0.000                    
                                              forw       53   0.059      Z       -52  -0.053                    
 
                    Static Seismic 1{1}       up          8   0.000      X        54  -0.115                    
                                              rght        2   0.000      Y         8   0.000                    
                                              back       54  -0.115      Z        -2  -0.000                    
 
                    Static Seismic 2{1}       up          8   0.000      X        54  -0.142                    
                                              rght       23   0.000      Y         8   0.000                    
                                              back       54  -0.142      Z       -23  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 3{1}       up          8   0.000      X        54  -0.159                    
                                              rght        7   0.000      Y         8   0.000                    
                                              back       54  -0.159      Z        -7  -0.000                    
 
                    Static Seismic 4{1}       up          8   0.000      X        54  -0.157                    
                                              rght       29   0.000      Y         8   0.000                    
                                              back       54  -0.157      Z       -29  -0.000                    
 
                    Static Seismic 5{1}       down        8   0.000      X        54  -0.115                    
                                              rght        2   0.000      Y        -8  -0.000                    
                                              back       54  -0.115      Z        -2  -0.000                    
 
                    Static Seismic 6{1}       down        8   0.000      X        54  -0.142                    
                                              rght       23   0.000      Y        -8  -0.000                    
                                              back       54  -0.142      Z       -23  -0.000                    
 
                    Static Seismic 7{1}       down        8   0.000      X        54  -0.159                    
                                              rght        7   0.000      Y        -8  -0.000                    
                                              back       54  -0.159      Z        -7  -0.000                    
 
                    Static Seismic 8{1}       down        8   0.000      X        54  -0.157                    
                                              rght       29   0.000      Y        -8  -0.000                    
                                              back       54  -0.157      Z       -29  -0.000                    
 
                    Pressure 1{1}             up          0   0.000      X        -1  -0.001                    
                                              rght        1   0.000      Y         0   0.000                    
                                              forw        1   0.001      Z        -1  -0.000                    
 
                    GT1{1}                    down       69   0.000      X       -53  -0.047                    
                                              rght       52   0.031      Y       -69  -0.000                    
                                              forw       53   0.047      Z       -52  -0.031                    
 
                    GT1P1{1}                  down       69   0.000      X       -54  -0.048                    
                                              rght       53   0.031      Y       -69  -0.000                    
                                              forw       54   0.048      Z       -53  -0.031                    
 
                    GT1P1E1{1}                down       61   0.000      X            -0.163                    
                                              rght       55   0.031      Y       -61  -0.000                    
                                              forw            0.163      Z       -55  -0.031                    
 
                    GT1P1E2{1}                down       61   0.000      X            -0.189                    
                                              rght       76   0.031      Y       -61  -0.000                    
                                              forw            0.189      Z       -76  -0.031                    
 
                    GT1P1E3{1}                down       61   0.000      X            -0.206                    
                                              rght       61   0.031      Y       -61  -0.000                    
                                              forw            0.206      Z       -61  -0.031                    
 
                    GT1P1E4{1}                down       61   0.000      X            -0.205                    
                                              rght       82   0.031      Y       -61  -0.000                    
                                              forw            0.205      Z       -82  -0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E5{1}                down       77   0.000      X            -0.163                    
                                              rght       55   0.031      Y       -77  -0.000                    
                                              forw            0.163      Z       -55  -0.031                    
 
                    GT1P1E6{1}                down       77   0.000      X            -0.189                    
                                              rght       76   0.031      Y       -77  -0.000                    
                                              forw            0.189      Z       -76  -0.031                    
 
                    GT1P1E7{1}                down       77   0.000      X            -0.206                    
                                              rght       61   0.031      Y       -77  -0.000                    
                                              forw            0.206      Z       -61  -0.031                    
 
                    GT1P1E8{1}                down       77   0.000      X            -0.205                    
                                              rght       82   0.031      Y       -77  -0.000                    
                                              forw            0.205      Z       -82  -0.031                    
 
 Tag No.: TYPE 5                                                                
 U11                Gravity{1}                down      201   0.000      X            -0.001                    
 U11  1   Guide                               rght            0.001      Y      -201  -0.000                    
 Stiff   :RIGID                               forw            0.001      Z            -0.001                    
 
                    Thermal 1{1}              up        121   0.000      X       -32  -0.006                    
 Comp.Wt :   0.000                            rght       54   0.010      Y       121   0.000                    
                                              forw       32   0.006      Z       -54  -0.010                    
 
                    Static Seismic 1{1}       down        7   0.000      X        32   0.018                    
                                              left       87   0.042      Y        -7  -0.000                    
                                              back       32   0.018      Z        87   0.042                    
 
                    Static Seismic 2{1}       down        8   0.000      X        32   0.009                    
                                              rght       61   0.020      Y        -8  -0.000                    
                                              back       32   0.009      Z       -61  -0.020                    
 
                    Static Seismic 3{1}       up          6   0.000      X        32   0.010                    
                                              left       56   0.042      Y         6   0.000                    
                                              back       32   0.010      Z        56   0.042                    
 
                    Static Seismic 4{1}       down        3   0.000      X        32   0.002                    
                                              rght       92   0.020      Y        -3  -0.000                    
                                              back       32   0.002      Z       -92  -0.020                    
 
                    Static Seismic 5{1}       down       52   0.000      X        32   0.018                    
                                              left       83   0.042      Y       -52  -0.000                    
                                              back       32   0.018      Z        83   0.042                    
 
                    Static Seismic 6{1}       down       54   0.000      X        32   0.008                    
                                              rght       63   0.020      Y       -54  -0.000                    
                                              back       32   0.008      Z       -63  -0.020                    
 
                    Static Seismic 7{1}       down       40   0.000      X        32   0.010                    
                                              left       53   0.042      Y       -40  -0.000                    
                                              back       32   0.010      Z        53   0.042                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 8{1}       down       49   0.000      X        32   0.002                    
                                              rght       94   0.020      Y       -49  -0.000                    
                                              back       32   0.002      Z       -94  -0.020                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              left        0   0.000      Y         0   0.000                    
                                              back        0   0.000      Z         0   0.000                    
 
                    GT1{1}                    down       80   0.000      X       -32  -0.007                    
                                              rght       54   0.011      Y       -80  -0.000                    
                                              forw       32   0.007      Z       -54  -0.011                    
 
                    GT1P1{1}                  down       79   0.000      X       -32  -0.006                    
                                              rght       53   0.011      Y       -79  -0.000                    
                                              forw       32   0.006      Z       -53  -0.011                    
 
                    GT1P1E1{1}                down       87   0.000      X             0.012                    
                                              left       34   0.031      Y       -87  -0.000                    
                                              back            0.012      Z        34   0.031                    
 
                    GT1P1E2{1}                down       88   0.000      X             0.002                    
                                              rght      114   0.031      Y       -88  -0.000                    
                                              back            0.002      Z      -114  -0.031                    
 
                    GT1P1E3{1}                down       73   0.000      X             0.004                    
                                              left        2   0.031      Y       -73  -0.000                    
                                              back            0.004      Z         2   0.031                    
 
                    GT1P1E4{1}                down       82   0.000      X            -0.004                    
                                              rght      145   0.031      Y       -82  -0.000                    
                                              forw            0.004      Z      -145  -0.031                    
 
                    GT1P1E5{1}                down      132   0.000      X             0.011                    
                                              left       30   0.031      Y      -132  -0.000                    
                                              back            0.011      Z        30   0.031                    
 
                    GT1P1E6{1}                down      133   0.000      X             0.002                    
                                              rght      117   0.031      Y      -133  -0.000                    
                                              back            0.002      Z      -117  -0.031                    
 
                    GT1P1E7{1}                down      120   0.000      X             0.004                    
                                              left            0.031      Y      -120  -0.000                    
                                              back            0.004      Z             0.031                    
 
                    GT1P1E8{1}                down      129   0.000      X            -0.005                    
                                              rght      147   0.031      Y      -129  -0.000                    
                                              forw            0.005      Z      -147  -0.031                    
 
 Tag No.: TYPE 5                                                                
 V10                Gravity{1}                down       10   0.000      X            -0.002                    
 V10  1   Guide                               rght            0.001      Y       -10  -0.000                    
 Stiff   :RIGID                               forw            0.002      Z            -0.001                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Thermal 1{1}              up         52   0.000      X       -32  -0.012                    
 Comp.Wt :   0.000                            rght        7   0.003      Y        52   0.000                    
                                              forw       32   0.012      Z        -7  -0.003                    
 
                    Static Seismic 1{1}       down        2   0.000      X        33   0.025                    
                                              left        7   0.012      Y        -2  -0.000                    
                                              back       33   0.025      Z         7   0.012                    
 
                    Static Seismic 2{1}       down        6   0.000      X        33   0.023                    
                                              left        1  -0.028      Y        -6  -0.000                    
                                              back       33   0.023      Z         1  -0.028                    
 
                    Static Seismic 3{1}       down        4   0.000      X        33   0.004                    
                                              left        7   0.015      Y        -4  -0.000                    
                                              back       33   0.004      Z         7   0.015                    
 
                    Static Seismic 4{1}       down        1   0.000      X        33  -0.009                    
                                              left        1  -0.028      Y        -1  -0.000                    
                                              back       33  -0.009      Z         1  -0.028                    
 
                    Static Seismic 5{1}       down        5   0.000      X        33   0.025                    
                                              left        7   0.013      Y        -5  -0.000                    
                                              back       33   0.025      Z         7   0.013                    
 
                    Static Seismic 6{1}       down        9   0.000      X        33   0.023                    
                                              left        1  -0.028      Y        -9  -0.000                    
                                              back       33   0.023      Z         1  -0.028                    
 
                    Static Seismic 7{1}       down        6   0.000      X        33   0.003                    
                                              left        7   0.015      Y        -6  -0.000                    
                                              back       33   0.003      Z         7   0.015                    
 
                    Static Seismic 8{1}       down        4   0.000      X        33  -0.009                    
                                              left        1  -0.028      Y        -4  -0.000                    
                                              back       33  -0.009      Z         1  -0.028                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              rght        0  -0.000      Y         0   0.000                    
                                              forw        0  -0.000      Z         0   0.000                    
 
                    GT1{1}                    up         42   0.000      X       -32  -0.014                    
                                              rght        7   0.004      Y        42   0.000                    
                                              forw       32   0.014      Z        -7  -0.004                    
 
                    GT1P1{1}                  up         42   0.000      X       -33  -0.014                    
                                              rght        7   0.004      Y        42   0.000                    
                                              forw       33   0.014      Z        -7  -0.004                    
 
                    GT1P1E1{1}                up         40   0.000      X             0.011                    
                                              left           -0.009      Y        40   0.000                    
                                              back            0.011      Z             0.009                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E2{1}                up         36   0.000      X             0.009                    
                                              rght        6   0.031      Y        36   0.000                    
                                              back            0.009      Z        -6  -0.031                    
 
                    GT1P1E3{1}                up         39   0.000      X            -0.010                    
                                              left           -0.011      Y        39   0.000                    
                                              forw            0.010      Z             0.011                    
 
                    GT1P1E4{1}                up         41   0.000      X            -0.022                    
                                              rght        6   0.031      Y        41   0.000                    
                                              forw            0.022      Z        -6  -0.031                    
 
                    GT1P1E5{1}                up         37   0.000      X             0.011                    
                                              left           -0.009      Y        37   0.000                    
                                              back            0.011      Z             0.009                    
 
                    GT1P1E6{1}                up         34   0.000      X             0.009                    
                                              rght        6   0.031      Y        34   0.000                    
                                              back            0.009      Z        -6  -0.031                    
 
                    GT1P1E7{1}                up         36   0.000      X            -0.011                    
                                              left           -0.011      Y        36   0.000                    
                                              forw            0.011      Z             0.011                    
 
                    GT1P1E8{1}                up         39   0.000      X            -0.023                    
                                              rght        6   0.031      Y        39   0.000                    
                                              forw            0.023      Z        -6  -0.031                    
 
 Tag No.: TYPE 4                                                                
 W20                Gravity{1}                down       63   0.000      X         0  -0.005                    
 W20  1   Guide                               left            0.005      Y       -63  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z         0  -0.000                    
 
                    Thermal 1{1}              down       18   0.000      X        16   0.016                    
 Comp.Wt :   0.000                            rght       16   0.017      Y       -18   0.000                    
                                              back       61   0.062      Z        61   0.062                    
 
                    Static Seismic 1{1}       up         28   0.000      X        -6   0.019                    
                                              left        6  -0.019      Y        28   0.000                    
                                              forw       61  -0.030      Z       -61   0.030                    
 
                    Static Seismic 2{1}       up         13   0.000      X        -5   0.019                    
                                              left        5  -0.019      Y        13  -0.000                    
                                              forw       61   0.027      Z       -61  -0.027                    
 
                    Static Seismic 3{1}       up         14   0.000      X       -16  -0.003                    
                                              left       17   0.003      Y        14   0.000                    
                                              forw       61  -0.033      Z       -61   0.033                    
 
                    Static Seismic 4{1}       down        1   0.000      X       -16  -0.002                    
                                              left       17   0.002      Y        -1  -0.000                    
                                              forw       61   0.027      Z       -61  -0.027                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 5{1}       up         13   0.000      X        -8   0.019                    
                                              left        8  -0.019      Y        13   0.000                    
                                              forw       61  -0.030      Z       -61   0.030                    
 
                    Static Seismic 6{1}       down        1   0.000      X        -6   0.019                    
                                              left        6  -0.019      Y        -1  -0.000                    
                                              forw       61   0.027      Z       -61  -0.027                    
 
                    Static Seismic 7{1}       down        1   0.000      X       -16  -0.004                    
                                              left       17   0.004      Y        -1   0.000                    
                                              forw       61  -0.032      Z       -61   0.032                    
 
                    Static Seismic 8{1}       down       16   0.000      X       -16  -0.003                    
                                              left       17   0.003      Y       -16  -0.000                    
                                              forw       61   0.027      Z       -61  -0.027                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              back        0   0.001      Z         0   0.001                    
 
                    GT1{1}                    down       81   0.000      X        16   0.012                    
                                              rght       16   0.012      Y       -81   0.000                    
                                              back       61   0.061      Z        61   0.061                    
 
                    GT1P1{1}                  down       81   0.000      X        16   0.012                    
                                              rght       17   0.012      Y       -81   0.000                    
                                              back       61   0.062      Z        61   0.062                    
 
                    GT1P1E1{1}                down       53   0.000      X        10   0.031                    
                                              rght       10   0.031      Y       -53   0.000                    
                                              forw        0  -0.093      Z         0   0.093                    
 
                    GT1P1E2{1}                down       68   0.000      X        12   0.031                    
                                              rght       12   0.031      Y       -68   0.000                    
                                              forw        0  -0.035      Z         0   0.035                    
 
                    GT1P1E3{1}                down       67   0.000      X         0   0.009                    
                                              rght            0.009      Y       -67   0.000                    
                                              forw        0  -0.095      Z         0   0.095                    
 
                    GT1P1E4{1}                down       82   0.000      X         0   0.010                    
                                              rght            0.010      Y       -82   0.000                    
                                              forw        0  -0.035      Z         0   0.035                    
 
                    GT1P1E5{1}                down       68   0.000      X         9   0.031                    
                                              rght        9   0.031      Y       -68   0.000                    
                                              forw        0  -0.093      Z         0   0.093                    
 
                    GT1P1E6{1}                down       83   0.000      X        10   0.031                    
                                              rght       10   0.031      Y       -83   0.000                    
                                              forw        0  -0.035      Z         0   0.035                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E7{1}                down       82   0.000      X         0   0.008                    
                                              rght            0.008      Y       -82   0.000                    
                                              forw        0  -0.095      Z         0   0.095                    
 
                    GT1P1E8{1}                down       97   0.000      X         0   0.009                    
                                              rght            0.009      Y       -97   0.000                    
                                              forw        0  -0.035      Z         0   0.035                    
 
 Tag No.: TYPE 4                                                                
 W19                Gravity{1}                down       86   0.000      X            -0.002                    
 W19  1   Guide                               left            0.002      Y       -86  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z            -0.000                    
 
                    Thermal 1{1}              down       22   0.000      X        74   0.003                    
 Comp.Wt :   0.000                            rght       74   0.003      Y       -22  -0.000                    
                                              forw       31   0.001      Z       -31  -0.001                    
 
                    Static Seismic 1{1}       up         19   0.000      X       -26   0.030                    
                                              left       26  -0.030      Y        19   0.000                    
                                              back       31   0.030      Z        31   0.030                    
 
                    Static Seismic 2{1}       up         27   0.000      X       -43   0.030                    
                                              left       43  -0.030      Y        27   0.000                    
                                              back       31  -0.027      Z        31  -0.027                    
 
                    Static Seismic 3{1}       up         20   0.000      X       -74   0.022                    
                                              left       74  -0.022      Y        20   0.000                    
                                              back       31   0.032      Z        31   0.032                    
 
                    Static Seismic 4{1}       up         23   0.000      X       -74   0.009                    
                                              left       74  -0.009      Y        23   0.000                    
                                              back       31  -0.028      Z        31  -0.028                    
 
                    Static Seismic 5{1}       down        0   0.000      X       -27   0.030                    
                                              left       27  -0.030      Y         0  -0.000                    
                                              back       31   0.030      Z        31   0.030                    
 
                    Static Seismic 6{1}       up          7   0.000      X       -44   0.030                    
                                              left       44  -0.030      Y         7   0.000                    
                                              back       31  -0.027      Z        31  -0.027                    
 
                    Static Seismic 7{1}       down        0   0.000      X       -74   0.021                    
                                              left       74  -0.021      Y         0  -0.000                    
                                              back       31   0.032      Z        31   0.032                    
 
                    Static Seismic 8{1}       up          3   0.000      X       -74   0.008                    
                                              left       74  -0.008      Y         3   0.000                    
                                              back       31  -0.028      Z        31  -0.028                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              forw        0   0.000      Z         0  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1{1}                    down      108   0.000      X        74   0.001                    
                                              rght       74   0.001      Y      -108  -0.000                    
                                              forw       31   0.002      Z       -31  -0.002                    
 
                    GT1P1{1}                  down      108   0.000      X        74   0.001                    
                                              rght       74   0.001      Y      -108  -0.000                    
                                              forw       31   0.002      Z       -31  -0.002                    
 
                    GT1P1E1{1}                down       89   0.000      X        49   0.031                    
                                              rght       49   0.031      Y       -89  -0.000                    
                                              back        0   0.028      Z         0   0.028                    
 
                    GT1P1E2{1}                down       81   0.000      X        31   0.031                    
                                              rght       31   0.031      Y       -81  -0.000                    
                                              back        0  -0.029      Z         0  -0.029                    
 
                    GT1P1E3{1}                down       89   0.000      X             0.023                    
                                              rght            0.023      Y       -89  -0.000                    
                                              back        0   0.031      Z         0   0.031                    
 
                    GT1P1E4{1}                down       85   0.000      X             0.010                    
                                              rght            0.010      Y       -85  -0.000                    
                                              back        0  -0.029      Z         0  -0.029                    
 
                    GT1P1E5{1}                down      109   0.000      X        48   0.031                    
                                              rght       48   0.031      Y      -109  -0.000                    
                                              back        0   0.028      Z         0   0.028                    
 
                    GT1P1E6{1}                down      101   0.000      X        30   0.031                    
                                              rght       30   0.031      Y      -101  -0.000                    
                                              back        0  -0.029      Z         0  -0.029                    
 
                    GT1P1E7{1}                down      109   0.000      X             0.022                    
                                              rght            0.022      Y      -109  -0.000                    
                                              back        0   0.031      Z         0   0.031                    
 
                    GT1P1E8{1}                down      105   0.000      X             0.009                    
                                              rght            0.009      Y      -105  -0.000                    
                                              back        0  -0.029      Z         0  -0.029                    
 
 Tag No.: TYPE 4                                                                
 W18                Gravity{1}                down       44   0.000      X             0.000                    
 W18  1   Guide                               rght            0.000      Y       -44  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z            -0.000                    
 
                    Thermal 1{1}              down        6   0.000      X        22   0.028                    
 Comp.Wt :   0.000                            rght       22   0.028      Y        -6  -0.000                    
                                              forw       32   0.042      Z       -32  -0.042                    
 
                    Static Seismic 1{1}       up          5   0.000      X        12   0.002                    
                                              rght       12   0.002      Y         5   0.000                    
                                              back       32   0.030      Z        32   0.030                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 2{1}       down        2   0.000      X        34   0.002                    
                                              rght       34   0.002      Y        -2  -0.000                    
                                              back       32  -0.027      Z        32  -0.027                    
 
                    Static Seismic 3{1}       up          8   0.000      X       -16   0.002                    
                                              left       16  -0.002      Y         8   0.000                    
                                              back       32   0.032      Z        32   0.032                    
 
                    Static Seismic 4{1}       up          2   0.000      X         0   0.002                    
                                              rght        0   0.002      Y         2   0.000                    
                                              back       32  -0.028      Z        32  -0.028                    
 
                    Static Seismic 5{1}       down        5   0.000      X        13   0.002                    
                                              rght       13   0.002      Y        -5  -0.000                    
                                              back       32   0.030      Z        32   0.030                    
 
                    Static Seismic 6{1}       down       12   0.000      X        34   0.002                    
                                              rght       34   0.002      Y       -12  -0.000                    
                                              back       32  -0.027      Z        32  -0.027                    
 
                    Static Seismic 7{1}       down        2   0.000      X       -16   0.002                    
                                              left       16  -0.002      Y        -2  -0.000                    
                                              back       32   0.032      Z        32   0.032                    
 
                    Static Seismic 8{1}       down        9   0.000      X         0   0.002                    
                                              rght        0   0.002      Y        -9  -0.000                    
                                              back       32  -0.028      Z        32  -0.028                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              left        0  -0.000      Y         0   0.000                    
                                              forw        0   0.001      Z         0  -0.001                    
 
                    GT1{1}                    down       50   0.000      X        22   0.029                    
                                              rght       22   0.029      Y       -50  -0.000                    
                                              forw       32   0.042      Z       -32  -0.042                    
 
                    GT1P1{1}                  down       50   0.000      X        21   0.029                    
                                              rght       21   0.029      Y       -50  -0.000                    
                                              forw       32   0.043      Z       -32  -0.043                    
 
                    GT1P1E1{1}                down       44   0.000      X        34   0.031                    
                                              rght       34   0.031      Y       -44  -0.000                    
                                              forw            0.013      Z            -0.013                    
 
                    GT1P1E2{1}                down       51   0.000      X        55   0.031                    
                                              rght       55   0.031      Y       -51  -0.000                    
                                              forw            0.070      Z            -0.070                    
 
                    GT1P1E3{1}                down       42   0.000      X         6   0.031                    
                                              rght        6   0.031      Y       -42  -0.000                    
                                              forw            0.011      Z            -0.011                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E4{1}                down       48   0.000      X        22   0.031                    
                                              rght       22   0.031      Y       -48  -0.000                    
                                              forw            0.070      Z            -0.070                    
 
                    GT1P1E5{1}                down       55   0.000      X        34   0.031                    
                                              rght       34   0.031      Y       -55  -0.000                    
                                              forw            0.013      Z            -0.013                    
 
                    GT1P1E6{1}                down       62   0.000      X        56   0.031                    
                                              rght       56   0.031      Y       -62  -0.000                    
                                              forw            0.070      Z            -0.070                    
 
                    GT1P1E7{1}                down       52   0.000      X         6   0.031                    
                                              rght        6   0.031      Y       -52  -0.000                    
                                              forw            0.011      Z            -0.011                    
 
                    GT1P1E8{1}                down       58   0.000      X        22   0.031                    
                                              rght       22   0.031      Y       -58  -0.000                    
                                              forw            0.070      Z            -0.070                    
 
 Tag No.: TYPE 6                                                                
 W17                Gravity{1}                down       41   0.000      X            -0.000                    
 W17  1   Guide                               rght            0.000      Y       -41  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z            -0.000                    
 
                    Thermal 1{1}              up         25   0.000      X         4   0.008                    
 Comp.Wt :   0.000                            rght       11   0.023      Y        25   0.000                    
                                              back        4   0.008      Z       -11  -0.023                    
 
                    Static Seismic 1{1}       down        0   0.000      X        -4   0.000                    
                                              left       11   0.010      Y         0  -0.000                    
                                              forw        4  -0.000      Z        11   0.010                    
 
                    Static Seismic 2{1}       up          7   0.000      X        -4  -0.000                    
                                              rght       24   0.008      Y         7   0.000                    
                                              forw        4   0.000      Z       -24  -0.008                    
 
                    Static Seismic 3{1}       up          8   0.000      X        -4   0.000                    
                                              left       11   0.010      Y         8   0.000                    
                                              forw        4  -0.000      Z        11   0.010                    
 
                    Static Seismic 4{1}       up         13   0.000      X        -4  -0.000                    
                                              rght       21   0.008      Y        13   0.000                    
                                              forw        4   0.000      Z       -21  -0.008                    
 
                    Static Seismic 5{1}       down       10   0.000      X        -4   0.000                    
                                              left       11   0.010      Y       -10  -0.000                    
                                              forw        4  -0.000      Z        11   0.010                    
 
                    Static Seismic 6{1}       down        3   0.000      X        -4  -0.000                    
                                              rght       24   0.008      Y        -3  -0.000                    
                                              forw        4   0.000      Z       -24  -0.008                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 7{1}       down        2   0.000      X        -4   0.000                    
                                              left       11   0.010      Y        -2  -0.000                    
                                              forw        4  -0.000      Z        11   0.010                    
 
                    Static Seismic 8{1}       up          3   0.000      X        -4  -0.000                    
                                              rght       21   0.008      Y         3   0.000                    
                                              forw        4   0.000      Z       -21  -0.008                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              left        0  -0.000      Y         0   0.000                    
                                              forw        0  -0.000      Z         0  -0.000                    
 
                    GT1{1}                    down       16   0.000      X         4   0.008                    
                                              rght       11   0.023      Y       -16  -0.000                    
                                              back        4   0.008      Z       -11  -0.023                    
 
                    GT1P1{1}                  down       15   0.000      X         4   0.008                    
                                              rght       11   0.023      Y       -15  -0.000                    
                                              back        4   0.008      Z       -11  -0.023                    
 
                    GT1P1E1{1}                down       15   0.000      X             0.008                    
                                              rght            0.014      Y       -15  -0.000                    
                                              back           -0.008      Z            -0.014                    
 
                    GT1P1E2{1}                down        8   0.000      X             0.008                    
                                              rght       35   0.031      Y        -8  -0.000                    
                                              back           -0.008      Z       -35  -0.031                    
 
                    GT1P1E3{1}                down        8   0.000      X             0.008                    
                                              rght            0.013      Y        -8  -0.000                    
                                              back           -0.008      Z            -0.013                    
 
                    GT1P1E4{1}                down        2   0.000      X             0.008                    
                                              rght       32   0.031      Y        -2  -0.000                    
                                              back           -0.008      Z       -32  -0.031                    
 
                    GT1P1E5{1}                down       25   0.000      X             0.008                    
                                              rght            0.014      Y       -25  -0.000                    
                                              back           -0.008      Z            -0.014                    
 
                    GT1P1E6{1}                down       18   0.000      X             0.008                    
                                              rght       35   0.031      Y       -18  -0.000                    
                                              back           -0.008      Z       -35  -0.031                    
 
                    GT1P1E7{1}                down       17   0.000      X             0.008                    
                                              rght            0.013      Y       -17  -0.000                    
                                              back           -0.008      Z            -0.013                    
 
                    GT1P1E8{1}                down       12   0.000      X             0.008                    
                                              rght       32   0.031      Y       -12  -0.000                    
                                              back           -0.008      Z       -32  -0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 Tag No.: PLATFORM SUPPORT                                                      
 Z08                Gravity{1}                down            0.025      X            -0.025                    
 Z08  1   Guide                               left            0.025      Y            -0.003                    
 Stiff   :RIGID                               back            0.003      Z            -0.025                    
 
                    Thermal 1{1}              up              0.020      X             0.008                    
 Comp.Wt :   0.000                            rght            0.008      Y             0.047                    
                                              forw            0.047      Z             0.020                    
 
                    Static Seismic 1{1}       up         88   0.068      X        95   0.048                    
                                              rght       95   0.048      Y             0.001                    
                                              forw            0.001      Z        88   0.068                    
 
                    Static Seismic 2{1}       down       81   0.056      X        98   0.048                    
                                              rght       98   0.048      Y            -0.001                    
                                              back            0.001      Z       -81  -0.056                    
 
                    Static Seismic 3{1}       up         87   0.068      X            -0.011                    
                                              left            0.011      Y            -0.004                    
                                              back            0.004      Z        87   0.068                    
 
                    Static Seismic 4{1}       down       80   0.056      X            -0.011                    
                                              left            0.011      Y            -0.004                    
                                              back            0.004      Z       -80  -0.056                    
 
                    Static Seismic 5{1}       up         88   0.068      X        92   0.048                    
                                              rght       92   0.048      Y            -0.001                    
                                              back            0.001      Z        88   0.068                    
 
                    Static Seismic 6{1}       down       81   0.056      X        96   0.048                    
                                              rght       96   0.048      Y            -0.002                    
                                              back            0.002      Z       -81  -0.056                    
 
                    Static Seismic 7{1}       up         87   0.068      X            -0.009                    
                                              left            0.009      Y            -0.005                    
                                              back            0.005      Z        87   0.068                    
 
                    Static Seismic 8{1}       down       80   0.056      X            -0.008                    
                                              left            0.008      Y            -0.006                    
                                              back            0.006      Z       -80  -0.056                    
 
                    Pressure 1{1}             down            0.000      X            -0.000                    
                                              left            0.000      Y            -0.000                    
                                              back            0.000      Z            -0.000                    
 
                    GT1{1}                    down            0.006      X            -0.016                    
                                              left            0.016      Y             0.044                    
                                              forw            0.044      Z            -0.006                    
 
                    GT1P1{1}                  down            0.006      X            -0.016                    
                                              left            0.016      Y             0.044                    
                                              forw            0.044      Z            -0.006                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E1{1}                up         88   0.063      X        95   0.031                    
                                              rght       95   0.031      Y             0.045                    
                                              forw            0.045      Z        88   0.063                    
 
                    GT1P1E2{1}                down       81   0.062      X        98   0.031                    
                                              rght       98   0.031      Y             0.043                    
                                              forw            0.043      Z       -81  -0.062                    
 
                    GT1P1E3{1}                up         87   0.063      X            -0.028                    
                                              left            0.028      Y             0.040                    
                                              forw            0.040      Z        87   0.063                    
 
                    GT1P1E4{1}                down       80   0.062      X            -0.027                    
                                              left            0.027      Y             0.040                    
                                              forw            0.040      Z       -80  -0.062                    
 
                    GT1P1E5{1}                up         88   0.063      X        92   0.031                    
                                              rght       92   0.031      Y             0.043                    
                                              forw            0.043      Z        88   0.063                    
 
                    GT1P1E6{1}                down       81   0.062      X        96   0.031                    
                                              rght       96   0.031      Y             0.042                    
                                              forw            0.042      Z       -81  -0.062                    
 
                    GT1P1E7{1}                up         87   0.063      X            -0.025                    
                                              left            0.025      Y             0.039                    
                                              forw            0.039      Z        87   0.063                    
 
                    GT1P1E8{1}                down       80   0.062      X            -0.025                    
                                              left            0.025      Y             0.038                    
                                              forw            0.038      Z       -80  -0.062                    
 
 Tag No.: LOADING ARM BRACE SUPPORT                                             
 Z06                Gravity{1}                down      423   0.000      X            -0.006                    
 Z06  1   Shoe                                -Z              0.025      Y      -423  -0.000                    
 Stiff   :RIGID                               -X              0.006      Z            -0.025                    
 
                    Thermal 1{1}              up         16   0.000      X             0.012                    
 Comp.Wt :   0.000                            +Z              0.034      Y        16   0.000                    
                                              +X              0.012      Z             0.034                    
 
                    Static Seismic 1{1}       down        0   0.000      X             0.058                    
                                              +Z              0.196      Y         0  -0.000                    
                                              +X              0.058      Z             0.196                    
 
                    Static Seismic 2{1}       up          1   0.000      X             0.058                    
                                              -Z              0.223      Y         1   0.000                    
                                              +X              0.058      Z            -0.223                    
 
                    Static Seismic 3{1}       up         20   0.000      X            -0.036                    
                                              +Z              0.194      Y        20   0.000                    
                                              -X              0.036      Z             0.194                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 4{1}       up         21   0.000      X            -0.036                    
                                              -Z              0.223      Y        21   0.000                    
                                              -X              0.036      Z            -0.223                    
 
                    Static Seismic 5{1}       down       16   0.000      X             0.062                    
                                              +Z              0.195      Y       -16  -0.000                    
                                              +X              0.062      Z             0.195                    
 
                    Static Seismic 6{1}       down       15   0.000      X             0.062                    
                                              -Z              0.224      Y       -15  -0.000                    
                                              +X              0.062      Z            -0.224                    
 
                    Static Seismic 7{1}       up          4   0.000      X            -0.030                    
                                              +Z              0.193      Y         4   0.000                    
                                              -X              0.030      Z             0.193                    
 
                    Static Seismic 8{1}       up          5   0.000      X            -0.030                    
                                              -Z              0.224      Y         5   0.000                    
                                              -X              0.030      Z            -0.224                    
 
                    Pressure 1{1}             down        0   0.000      X            -0.000                    
                                              +Z              0.000      Y         0  -0.000                    
                                              -X              0.000      Z             0.000                    
 
                    GT1{1}                    down      406   0.000      X             0.006                    
                                              +Z              0.009      Y      -406  -0.000                    
                                              +X              0.006      Z             0.009                    
 
                    GT1P1{1}                  down      406   0.000      X             0.005                    
                                              +Z              0.009      Y      -406  -0.000                    
                                              +X              0.005      Z             0.009                    
 
                    GT1P1E1{1}                down      407   0.000      X             0.064                    
                                              +Z              0.205      Y      -407  -0.000                    
                                              +X              0.064      Z             0.205                    
 
                    GT1P1E2{1}                down      406   0.000      X             0.063                    
                                              -Z              0.214      Y      -406  -0.000                    
                                              +X              0.063      Z            -0.214                    
 
                    GT1P1E3{1}                down      387   0.000      X            -0.031                    
                                              +Z              0.203      Y      -387  -0.000                    
                                              -X              0.031      Z             0.203                    
 
                    GT1P1E4{1}                down      386   0.000      X            -0.031                    
                                              -Z              0.214      Y      -386  -0.000                    
                                              -X              0.031      Z            -0.214                    
 
                    GT1P1E5{1}                down      423   0.000      X             0.068                    
                                              +Z              0.204      Y      -423  -0.000                    
                                              +X              0.068      Z             0.204                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E6{1}                down      422   0.000      X             0.067                    
                                              -Z              0.215      Y      -422  -0.000                    
                                              +X              0.067      Z            -0.215                    
 
                    GT1P1E7{1}                down      403   0.000      X            -0.024                    
                                              +Z              0.202      Y      -403  -0.000                    
                                              -X              0.024      Z             0.202                    
 
                    GT1P1E8{1}                down      402   0.000      X            -0.024                    
                                              -Z              0.215      Y      -402  -0.000                    
                                              -X              0.024      Z            -0.215                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AA13               Gravity{1}                down      103   0.000      X            -0.028                    
 AA13 1   Rod Hgr                             -Z              0.017      Y      -103  -0.000                    
 Stiff   :RIGID                               -X              0.028      Z            -0.017                    
 
                    Thermal 1{1}              up        103   0.029      X             0.013                    
 Comp.Wt :   0.000                            +Z              0.023      Y       103   0.029                    
                                              +X              0.013      Z             0.023                    
 
                    Static Seismic 1{1}       down            0.000      X             0.047                    
                                              +Z              0.027      Y            -0.000                    
                                              +X              0.047      Z             0.027                    
 
                    Static Seismic 2{1}       down            0.001      X             0.047                    
                                              -Z              0.013      Y            -0.001                    
                                              +X              0.047      Z            -0.013                    
 
                    Static Seismic 3{1}       down            0.006      X            -0.004                    
                                              +Z              0.026      Y            -0.006                    
                                              -X              0.004      Z             0.026                    
 
                    Static Seismic 4{1}       down            0.006      X            -0.004                    
                                              -Z              0.014      Y            -0.006                    
                                              -X              0.004      Z            -0.014                    
 
                    Static Seismic 5{1}       down            0.002      X             0.047                    
                                              +Z              0.029      Y            -0.002                    
                                              +X              0.047      Z             0.029                    
 
                    Static Seismic 6{1}       down            0.003      X             0.047                    
                                              -Z              0.011      Y            -0.003                    
                                              +X              0.047      Z            -0.011                    
 
                    Static Seismic 7{1}       down            0.007      X            -0.001                    
                                              +Z              0.028      Y            -0.007                    
                                              -X              0.001      Z             0.028                    
 
                    Static Seismic 8{1}       down            0.008      X            -0.001                    
                                              -Z              0.012      Y            -0.008                    
                                              -X              0.001      Z            -0.012                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Pressure 1{1}             down            0.000      X            -0.000                    
                                              -Z              0.000      Y            -0.000                    
                                              -X              0.000      Z            -0.000                    
 
                    GT1{1}                    up              0.029      X            -0.015                    
                                              +Z              0.007      Y             0.029                    
                                              -X              0.015      Z             0.007                    
 
                    GT1P1{1}                  up              0.029      X            -0.015                    
                                              +Z              0.007      Y             0.029                    
                                              -X              0.015      Z             0.007                    
 
                    GT1P1E1{1}                up              0.029      X             0.032                    
                                              +Z              0.034      Y             0.029                    
                                              +X              0.032      Z             0.034                    
 
                    GT1P1E2{1}                up              0.027      X             0.033                    
                                              -Z              0.006      Y             0.027                    
                                              +X              0.033      Z            -0.006                    
 
                    GT1P1E3{1}                up              0.023      X            -0.019                    
                                              +Z              0.033      Y             0.023                    
                                              -X              0.019      Z             0.033                    
 
                    GT1P1E4{1}                up              0.023      X            -0.019                    
                                              -Z              0.007      Y             0.023                    
                                              -X              0.019      Z            -0.007                    
 
                    GT1P1E5{1}                up              0.027      X             0.032                    
                                              +Z              0.035      Y             0.027                    
                                              +X              0.032      Z             0.035                    
 
                    GT1P1E6{1}                up              0.026      X             0.032                    
                                              -Z              0.005      Y             0.026                    
                                              +X              0.032      Z            -0.005                    
 
                    GT1P1E7{1}                up              0.022      X            -0.016                    
                                              +Z              0.035      Y             0.022                    
                                              -X              0.016      Z             0.035                    
 
                    GT1P1E8{1}                up              0.021      X            -0.016                    
                                              -Z              0.005      Y             0.021                    
                                              -X              0.016      Z            -0.005                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AA12               Gravity{1}                down      328   0.000      X            -0.028                    
 AA12 1   Rod Hgr                             -Z              0.018      Y      -328  -0.000                    
 Stiff   :RIGID                               -X              0.028      Z            -0.018                    
 
                    Thermal 1{1}              down       15   0.000      X            -0.009                    
 Comp.Wt :   0.000                            +Z              0.011      Y       -15  -0.000                    
                                              -X              0.009      Z             0.011                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 1{1}       up         67   0.000      X             0.047                    
                                              +Z              0.020      Y        67   0.000                    
                                              +X              0.047      Z             0.020                    
 
                    Static Seismic 2{1}       up         86   0.000      X             0.047                    
                                              +Z              0.026      Y        86   0.000                    
                                              +X              0.047      Z             0.026                    
 
                    Static Seismic 3{1}       up         39   0.000      X            -0.004                    
                                              +Z              0.019      Y        39   0.000                    
                                              -X              0.004      Z             0.019                    
 
                    Static Seismic 4{1}       up         56   0.000      X            -0.004                    
                                              +Z              0.025      Y        56   0.000                    
                                              -X              0.004      Z             0.025                    
 
                    Static Seismic 5{1}       down       17   0.000      X             0.047                    
                                              +Z              0.023      Y       -17  -0.000                    
                                              +X              0.047      Z             0.023                    
 
                    Static Seismic 6{1}       up          0   0.000      X             0.047                    
                                              +Z              0.028      Y         0   0.000                    
                                              +X              0.047      Z             0.028                    
 
                    Static Seismic 7{1}       down       46   0.000      X            -0.001                    
                                              +Z              0.022      Y       -46  -0.000                    
                                              -X              0.001      Z             0.022                    
 
                    Static Seismic 8{1}       down       28   0.000      X            -0.001                    
                                              +Z              0.027      Y       -28  -0.000                    
                                              -X              0.001      Z             0.027                    
 
                    Pressure 1{1}             up          0   0.000      X            -0.000                    
                                              -Z              0.000      Y         0   0.000                    
                                              -X              0.000      Z            -0.000                    
 
                    GT1{1}                    down      343   0.000      X            -0.037                    
                                              -Z              0.008      Y      -343  -0.000                    
                                              -X              0.037      Z            -0.008                    
 
                    GT1P1{1}                  down      343   0.000      X            -0.037                    
                                              -Z              0.008      Y      -343  -0.000                    
                                              -X              0.037      Z            -0.008                    
 
                    GT1P1E1{1}                down      276   0.000      X             0.010                    
                                              +Z              0.013      Y      -276  -0.000                    
                                              +X              0.010      Z             0.013                    
 
                    GT1P1E2{1}                down      257   0.000      X             0.011                    
                                              +Z              0.018      Y      -257  -0.000                    
                                              +X              0.011      Z             0.018                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E3{1}                down      304   0.000      X            -0.041                    
                                              +Z              0.012      Y      -304  -0.000                    
                                              -X              0.041      Z             0.012                    
 
                    GT1P1E4{1}                down      287   0.000      X            -0.041                    
                                              +Z              0.017      Y      -287  -0.000                    
                                              -X              0.041      Z             0.017                    
 
                    GT1P1E5{1}                down      360   0.000      X             0.010                    
                                              +Z              0.015      Y      -360  -0.000                    
                                              +X              0.010      Z             0.015                    
 
                    GT1P1E6{1}                down      343   0.000      X             0.010                    
                                              +Z              0.020      Y      -343  -0.000                    
                                              +X              0.010      Z             0.020                    
 
                    GT1P1E7{1}                down      389   0.000      X            -0.038                    
                                              +Z              0.014      Y      -389  -0.000                    
                                              -X              0.038      Z             0.014                    
 
                    GT1P1E8{1}                down      371   0.000      X            -0.038                    
                                              +Z              0.019      Y      -371  -0.000                    
                                              -X              0.038      Z             0.019                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AA14               Gravity{1}                down            0.032      X            -0.043                    
 AA14 1   Guide                               left            0.043      Y            -0.008                    
 Stiff   :RIGID                               back            0.008      Z            -0.032                    
 
                    Thermal 1{1}              up          4   0.001      X       -28  -0.019                    
 Comp.Wt :   0.000                            left       28   0.019      Y        22   0.003                    
                                              forw       22   0.003      Z         4   0.001                    
 
                    Static Seismic 1{1}       up         71   0.094      X        28   0.062                    
                                              rght       28   0.062      Y       -22   0.005                    
                                              back       22  -0.005      Z        71   0.094                    
 
                    Static Seismic 2{1}       down       79   0.031      X        28   0.063                    
                                              rght       28   0.063      Y       -22   0.005                    
                                              back       22  -0.005      Z       -79  -0.031                    
 
                    Static Seismic 3{1}       up         72   0.094      X      -131  -0.000                    
                                              left      131   0.000      Y       -22   0.004                    
                                              back       22  -0.004      Z        72   0.094                    
 
                    Static Seismic 4{1}       down       79   0.031      X      -127  -0.000                    
                                              left      127   0.000      Y       -22   0.004                    
                                              back       22  -0.004      Z       -79  -0.031                    
 
                    Static Seismic 5{1}       up         71   0.094      X        28   0.059                    
                                              rght       28   0.059      Y       -22   0.003                    
                                              back       22  -0.003      Z        71   0.094                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 6{1}       down       79   0.031      X        28   0.060                    
                                              rght       28   0.060      Y       -22   0.004                    
                                              back       22  -0.004      Z       -79  -0.031                    
 
                    Static Seismic 7{1}       up         72   0.094      X      -134  -0.000                    
                                              left      134   0.000      Y       -22   0.002                    
                                              back       22  -0.002      Z        72   0.094                    
 
                    Static Seismic 8{1}       down       79   0.031      X      -130  -0.000                    
                                              left      130   0.000      Y       -22   0.003                    
                                              back       22  -0.003      Z       -79  -0.031                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              forw        0  -0.000      Z         0  -0.000                    
 
                    GT1{1}                    up          4  -0.031      X       -28  -0.062                    
                                              left       28   0.062      Y        22  -0.005                    
                                              forw       22  -0.005      Z         4  -0.031                    
 
                    GT1P1{1}                  up          4  -0.031      X       -28  -0.062                    
                                              left       28   0.062      Y        22  -0.005                    
                                              forw       22  -0.005      Z         4  -0.031                    
 
                    GT1P1E1{1}                up         75   0.063      X            -0.000                    
                                              left            0.000      Y            -0.000                    
                                              back            0.000      Z        75   0.063                    
 
                    GT1P1E2{1}                down       75   0.062      X             0.001                    
                                              rght            0.001      Y             0.001                    
                                              forw            0.001      Z       -75  -0.062                    
 
                    GT1P1E3{1}                up         76   0.063      X      -160  -0.062                    
                                              left      160   0.062      Y            -0.001                    
                                              back            0.001      Z        76   0.063                    
 
                    GT1P1E4{1}                down       75   0.062      X      -155  -0.062                    
                                              left      155   0.062      Y            -0.001                    
                                              back            0.001      Z       -75  -0.062                    
 
                    GT1P1E5{1}                up         75   0.063      X            -0.003                    
                                              left            0.003      Y            -0.002                    
                                              back            0.002      Z        75   0.063                    
 
                    GT1P1E6{1}                down       75   0.062      X            -0.002                    
                                              left            0.002      Y            -0.001                    
                                              back            0.001      Z       -75  -0.062                    
 
                    GT1P1E7{1}                up         76   0.063      X      -163  -0.062                    
                                              left      163   0.062      Y            -0.003                    
                                              back            0.003      Z        76   0.063                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E8{1}                down       75   0.062      X      -159  -0.062                    
                                              left      159   0.062      Y            -0.002                    
                                              back            0.002      Z       -75  -0.062                    
 
 Tag No.: LOADING ARM BRACE SUPPORT                                             
 AA10               Gravity{1}                down      437   0.000      X            -0.098                    
 AA10 1   Shoe                                -Z              0.043      Y      -437  -0.000                    
 Stiff   :RIGID                               -X              0.098      Z            -0.043                    
 
                    Thermal 1{1}              down        1   0.000      X            -0.080                    
 Comp.Wt :   0.000                            -Z              0.036      Y        -1  -0.000                    
                                              -X              0.080      Z            -0.036                    
 
                    Static Seismic 1{1}       up         20   0.000      X             0.108                    
                                              +Z              0.415      Y        20   0.000                    
                                              +X              0.108      Z             0.415                    
 
                    Static Seismic 2{1}       up         21   0.000      X             0.111                    
                                              -Z              0.268      Y        21   0.000                    
                                              +X              0.111      Z            -0.268                    
 
                    Static Seismic 3{1}       up          7   0.000      X            -0.003                    
                                              +Z              0.421      Y         7   0.000                    
                                              -X              0.003      Z             0.421                    
 
                    Static Seismic 4{1}       up          7   0.000      X            -0.003                    
                                              -Z              0.261      Y         7   0.000                    
                                              -X              0.003      Z            -0.261                    
 
                    Static Seismic 5{1}       up          1   0.000      X             0.094                    
                                              +Z              0.415      Y         1   0.000                    
                                              +X              0.094      Z             0.415                    
 
                    Static Seismic 6{1}       up          1   0.000      X             0.096                    
                                              -Z              0.268      Y         1   0.000                    
                                              +X              0.096      Z            -0.268                    
 
                    Static Seismic 7{1}       down       12   0.000      X            -0.014                    
                                              +Z              0.421      Y       -12  -0.000                    
                                              -X              0.014      Z             0.421                    
 
                    Static Seismic 8{1}       down       12   0.000      X            -0.014                    
                                              -Z              0.261      Y       -12  -0.000                    
                                              -X              0.014      Z            -0.261                    
 
                    Pressure 1{1}             up          0   0.000      X             0.000                    
                                              +Z              0.000      Y         0   0.000                    
                                              +X              0.000      Z             0.000                    
 
                    GT1{1}                    down      438   0.000      X            -0.178                    
                                              -Z              0.079      Y      -438  -0.000                    
                                              -X              0.178      Z            -0.079                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1{1}                  down      438   0.000      X            -0.178                    
                                              -Z              0.079      Y      -438  -0.000                    
                                              -X              0.178      Z            -0.079                    
 
                    GT1P1E1{1}                down      418   0.000      X            -0.069                    
                                              +Z              0.337      Y      -418  -0.000                    
                                              -X              0.069      Z             0.337                    
 
                    GT1P1E2{1}                down      417   0.000      X            -0.066                    
                                              -Z              0.347      Y      -417  -0.000                    
                                              -X              0.066      Z            -0.347                    
 
                    GT1P1E3{1}                down      431   0.000      X            -0.181                    
                                              +Z              0.343      Y      -431  -0.000                    
                                              -X              0.181      Z             0.343                    
 
                    GT1P1E4{1}                down      431   0.000      X            -0.181                    
                                              -Z              0.340      Y      -431  -0.000                    
                                              -X              0.181      Z            -0.340                    
 
                    GT1P1E5{1}                down      437   0.000      X            -0.084                    
                                              +Z              0.337      Y      -437  -0.000                    
                                              -X              0.084      Z             0.337                    
 
                    GT1P1E6{1}                down      437   0.000      X            -0.082                    
                                              -Z              0.347      Y      -437  -0.000                    
                                              -X              0.082      Z            -0.347                    
 
                    GT1P1E7{1}                down      450   0.000      X            -0.192                    
                                              +Z              0.343      Y      -450  -0.000                    
                                              -X              0.192      Z             0.343                    
 
                    GT1P1E8{1}                down      450   0.000      X            -0.192                    
                                              -Z              0.340      Y      -450  -0.000                    
                                              -X              0.192      Z            -0.340                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AC06               Gravity{1}                down       14   0.000      X            -0.008                    
 AC06 1   Rod Hgr                             -Z              0.003      Y       -14  -0.000                    
 Stiff   :RIGID                               -X              0.008      Z            -0.003                    
 
                    Thermal 1{1}              up         14   0.005      X            -0.004                    
 Comp.Wt :   0.000                            +Z              0.062      Y        14   0.005                    
                                              -X              0.004      Z             0.062                    
 
                    Static Seismic 1{1}       up              0.003      X             0.118                    
                                              +Z              0.191      Y             0.003                    
                                              +X              0.118      Z             0.191                    
 
                    Static Seismic 2{1}       down            0.005      X             0.150                    
                                              -Z              0.156      Y            -0.005                    
                                              +X              0.150      Z            -0.156                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 3{1}       down        0   0.005      X            -0.134                    
                                              +Z              0.180      Y         0  -0.005                    
                                              -X              0.134      Z             0.180                    
 
                    Static Seismic 4{1}       down            0.003      X            -0.097                    
                                              -Z              0.170      Y            -0.003                    
                                              -X              0.097      Z            -0.170                    
 
                    Static Seismic 5{1}       down            0.002      X             0.117                    
                                              +Z              0.195      Y            -0.002                    
                                              +X              0.117      Z             0.195                    
 
                    Static Seismic 6{1}       down            0.005      X             0.151                    
                                              -Z              0.153      Y            -0.005                    
                                              +X              0.151      Z            -0.153                    
 
                    Static Seismic 7{1}       down        4   0.005      X            -0.132                    
                                              +Z              0.183      Y        -4  -0.005                    
                                              -X              0.132      Z             0.183                    
 
                    Static Seismic 8{1}       down        2   0.005      X            -0.096                    
                                              -Z              0.167      Y        -2  -0.005                    
                                              -X              0.096      Z            -0.167                    
 
                    Pressure 1{1}             down            0.000      X             0.000                    
                                              +Z              0.001      Y            -0.000                    
                                              +X              0.000      Z             0.001                    
 
                    GT1{1}                    up              0.005      X            -0.012                    
                                              +Z              0.059      Y             0.005                    
                                              -X              0.012      Z             0.059                    
 
                    GT1P1{1}                  up              0.005      X            -0.012                    
                                              +Z              0.059      Y             0.005                    
                                              -X              0.012      Z             0.059                    
 
                    GT1P1E1{1}                up              0.007      X             0.106                    
                                              +Z              0.251      Y             0.007                    
                                              +X              0.106      Z             0.251                    
 
                    GT1P1E2{1}                down            0.000      X             0.138                    
                                              -Z              0.097      Y             0.000                    
                                              +X              0.138      Z            -0.097                    
 
                    GT1P1E3{1}                down        0   0.000      X            -0.146                    
                                              +Z              0.240      Y         0   0.000                    
                                              -X              0.146      Z             0.240                    
 
                    GT1P1E4{1}                up              0.002      X            -0.109                    
                                              -Z              0.111      Y             0.002                    
                                              -X              0.109      Z            -0.111                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E5{1}                up              0.002      X             0.105                    
                                              +Z              0.255      Y             0.002                    
                                              +X              0.105      Z             0.255                    
 
                    GT1P1E6{1}                down            0.000      X             0.139                    
                                              -Z              0.094      Y             0.000                    
                                              +X              0.139      Z            -0.094                    
 
                    GT1P1E7{1}                down        4   0.000      X            -0.144                    
                                              +Z              0.243      Y        -4  -0.000                    
                                              -X              0.144      Z             0.243                    
 
                    GT1P1E8{1}                down        2   0.000      X            -0.108                    
                                              -Z              0.108      Y        -2   0.000                    
                                              -X              0.108      Z            -0.108                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AC05               Gravity{1}                down       13   0.000      X            -0.008                    
 AC05 1   Rod Hgr                             -Z              0.006      Y       -13  -0.000                    
 Stiff   :RIGID                               -X              0.008      Z            -0.006                    
 
                    Thermal 1{1}              down        9   0.000      X            -0.026                    
 Comp.Wt :   0.000                            +Z              0.036      Y        -9  -0.000                    
                                              -X              0.026      Z             0.036                    
 
                    Static Seismic 1{1}       up         18   0.000      X             0.118                    
                                              +Z              0.329      Y        18   0.000                    
                                              +X              0.118      Z             0.329                    
 
                    Static Seismic 2{1}       down        5   0.000      X             0.150                    
                                              -Z              0.228      Y        -5  -0.000                    
                                              +X              0.150      Z            -0.228                    
 
                    Static Seismic 3{1}       up          9   0.000      X            -0.134                    
                                              +Z              0.278      Y         9   0.000                    
                                              -X              0.134      Z             0.278                    
 
                    Static Seismic 4{1}       down       10   0.000      X            -0.097                    
                                              -Z              0.279      Y       -10  -0.000                    
                                              -X              0.097      Z            -0.279                    
 
                    Static Seismic 5{1}       up         13   0.000      X             0.117                    
                                              +Z              0.332      Y        13   0.000                    
                                              +X              0.117      Z             0.332                    
 
                    Static Seismic 6{1}       down        8   0.000      X             0.151                    
                                              -Z              0.224      Y        -8  -0.000                    
                                              +X              0.151      Z            -0.224                    
 
                    Static Seismic 7{1}       up          6   0.000      X            -0.132                    
                                              +Z              0.282      Y         6   0.000                    
                                              -X              0.132      Z             0.282                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 8{1}       down       14   0.000      X            -0.096                    
                                              -Z              0.275      Y       -14  -0.000                    
                                              -X              0.096      Z            -0.275                    
 
                    Pressure 1{1}             down        0   0.000      X             0.000                    
                                              +Z              0.000      Y         0  -0.000                    
                                              +X              0.000      Z             0.000                    
 
                    GT1{1}                    down       23   0.000      X            -0.034                    
                                              +Z              0.030      Y       -23  -0.000                    
                                              -X              0.034      Z             0.030                    
 
                    GT1P1{1}                  down       23   0.000      X            -0.034                    
                                              +Z              0.030      Y       -23  -0.000                    
                                              -X              0.034      Z             0.030                    
 
                    GT1P1E1{1}                down        5   0.000      X             0.084                    
                                              +Z              0.359      Y        -5  -0.000                    
                                              +X              0.084      Z             0.359                    
 
                    GT1P1E2{1}                down       28   0.000      X             0.116                    
                                              -Z              0.197      Y       -28  -0.000                    
                                              +X              0.116      Z            -0.197                    
 
                    GT1P1E3{1}                down       14   0.000      X            -0.168                    
                                              +Z              0.308      Y       -14  -0.000                    
                                              -X              0.168      Z             0.308                    
 
                    GT1P1E4{1}                down       33   0.000      X            -0.131                    
                                              -Z              0.249      Y       -33  -0.000                    
                                              -X              0.131      Z            -0.249                    
 
                    GT1P1E5{1}                down       10   0.000      X             0.083                    
                                              +Z              0.363      Y       -10  -0.000                    
                                              +X              0.083      Z             0.363                    
 
                    GT1P1E6{1}                down       31   0.000      X             0.117                    
                                              -Z              0.194      Y       -31  -0.000                    
                                              +X              0.117      Z            -0.194                    
 
                    GT1P1E7{1}                down       17   0.000      X            -0.166                    
                                              +Z              0.312      Y       -17  -0.000                    
                                              -X              0.166      Z             0.312                    
 
                    GT1P1E8{1}                down       37   0.000      X            -0.130                    
                                              -Z              0.245      Y       -37  -0.000                    
                                              -X              0.130      Z            -0.245                    
 
 Tag No.: TYPE 3                                                                
 AD02               Gravity{1}                down       78   0.000      X             0.000                    
 AD02 1   Guide                               left            0.000      Y       -78  -0.000                    
 Stiff   :RIGID                               forw            0.000      Z            -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Thermal 1{1}              up         23   0.000      X        43   0.007                    
 Comp.Wt :   0.000                            left        5   0.001      Y        23   0.000                    
                                              forw       43   0.007      Z        -5  -0.001                    
 
                    Static Seismic 1{1}       up        156   0.000      X       -43   0.000                    
                                              rght        5   0.000      Y       156   0.000                    
                                              back       43  -0.000      Z         5   0.000                    
 
                    Static Seismic 2{1}       up         89   0.000      X       -43   0.000                    
                                              rght        5  -0.001      Y        89   0.000                    
                                              back       43  -0.000      Z         5  -0.001                    
 
                    Static Seismic 3{1}       down       57   0.000      X       -43   0.000                    
                                              rght        5   0.000      Y       -57  -0.000                    
                                              back       43  -0.000      Z         5   0.000                    
 
                    Static Seismic 4{1}       down      124   0.000      X       -43   0.000                    
                                              rght        5  -0.000      Y      -124  -0.000                    
                                              back       43  -0.000      Z         5  -0.000                    
 
                    Static Seismic 5{1}       up        122   0.000      X       -43   0.000                    
                                              rght        5   0.000      Y       122   0.000                    
                                              back       43  -0.000      Z         5   0.000                    
 
                    Static Seismic 6{1}       up         55   0.000      X       -43   0.000                    
                                              rght        5  -0.001      Y        55   0.000                    
                                              back       43  -0.000      Z         5  -0.001                    
 
                    Static Seismic 7{1}       down       91   0.000      X       -43   0.000                    
                                              rght        5   0.000      Y       -91  -0.000                    
                                              back       43  -0.000      Z         5   0.000                    
 
                    Static Seismic 8{1}       down      158   0.000      X       -43   0.000                    
                                              rght        5  -0.000      Y      -158  -0.000                    
                                              back       43  -0.000      Z         5  -0.000                    
 
                    Pressure 1{1}             down        0   0.000      X         0  -0.000                    
                                              left        0   0.000      Y         0  -0.000                    
                                              forw        0  -0.000      Z         0  -0.000                    
 
                    GT1{1}                    down       55   0.000      X        43   0.007                    
                                              left        5   0.001      Y       -55  -0.000                    
                                              forw       43   0.007      Z        -5  -0.001                    
 
                    GT1P1{1}                  down       55   0.000      X        43   0.007                    
                                              left        5   0.001      Y       -55  -0.000                    
                                              forw       43   0.007      Z        -5  -0.001                    
 
                    GT1P1E1{1}                up        101   0.000      X             0.007                    
                                              left            0.001      Y       101   0.000                    
                                              forw            0.007      Z            -0.001                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E2{1}                up         34   0.000      X             0.007                    
                                              left            0.001      Y        34   0.000                    
                                              forw            0.007      Z            -0.001                    
 
                    GT1P1E3{1}                down      112   0.000      X             0.007                    
                                              left            0.001      Y      -112  -0.000                    
                                              forw            0.007      Z            -0.001                    
 
                    GT1P1E4{1}                down      179   0.000      X             0.007                    
                                              left            0.001      Y      -179  -0.000                    
                                              forw            0.007      Z            -0.001                    
 
                    GT1P1E5{1}                up         67   0.000      X             0.007                    
                                              left            0.001      Y        67   0.000                    
                                              forw            0.007      Z            -0.001                    
 
                    GT1P1E6{1}                down        1   0.000      X             0.007                    
                                              left            0.001      Y        -1  -0.000                    
                                              forw            0.007      Z            -0.001                    
 
                    GT1P1E7{1}                down      146   0.000      X             0.007                    
                                              left            0.001      Y      -146  -0.000                    
                                              forw            0.007      Z            -0.001                    
 
                    GT1P1E8{1}                down      213   0.000      X             0.007                    
                                              left            0.001      Y      -213  -0.000                    
                                              forw            0.007      Z            -0.001                    
 
 Tag No.: TYPE 3                                                                
 AD26               Gravity{1}                down      241   0.000      X         0   0.001                    
 AD26 1   Guide                               left            0.001      Y      -241  -0.000                    
 Stiff   :RIGID                               back            0.002      Z         1  -0.003                    
 
                    Thermal 1{1}              down       64   0.000      X       137   0.050                    
 Comp.Wt :   0.000                            left      137   0.050      Y       -65  -0.000                    
                                              back      195   0.071      Z      -195  -0.071                    
 
                    Static Seismic 1{1}       up         18   0.000      X      -136   0.000                    
                                              rght      136  -0.000      Y        19   0.000                    
                                              forw      195   0.022      Z       195   0.022                    
 
                    Static Seismic 2{1}       down       46   0.000      X      -136   0.001                    
                                              rght      136  -0.001      Y       -46  -0.000                    
                                              forw      195  -0.043      Z       195  -0.043                    
 
                    Static Seismic 3{1}       up        103   0.000      X      -136  -0.000                    
                                              rght      136   0.000      Y       103   0.000                    
                                              forw      195   0.025      Z       195   0.025                    
 
                    Static Seismic 4{1}       up         38   0.000      X      -136   0.000                    
                                              rght      136  -0.000      Y        38  -0.000                    
                                              forw      195  -0.038      Z       195  -0.038                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 5{1}       down       36   0.000      X      -136   0.000                    
                                              rght      136  -0.000      Y       -36   0.000                    
                                              forw      195   0.023      Z       195   0.023                    
 
                    Static Seismic 6{1}       down      101   0.000      X      -136   0.001                    
                                              rght      136  -0.001      Y      -100  -0.000                    
                                              forw      195  -0.043      Z       195  -0.043                    
 
                    Static Seismic 7{1}       up         48   0.000      X      -136  -0.000                    
                                              rght      136   0.001      Y        49   0.000                    
                                              forw      195   0.025      Z       195   0.025                    
 
                    Static Seismic 8{1}       down       16   0.000      X      -136   0.000                    
                                              rght      136  -0.000      Y       -16  -0.000                    
                                              forw      195  -0.038      Z       195  -0.038                    
 
                    Pressure 1{1}             up          0   0.000      X        -1  -0.000                    
                                              rght        1   0.000      Y         0  -0.000                    
                                              back        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down      305   0.000      X       137   0.051                    
                                              left      137   0.051      Y      -306  -0.000                    
                                              back      195   0.074      Z      -194  -0.074                    
 
                    GT1P1{1}                  down      305   0.000      X       136   0.051                    
                                              left      136   0.051      Y      -306  -0.000                    
                                              back      195   0.074      Z      -194  -0.074                    
 
                    GT1P1E1{1}                down      287   0.000      X         0   0.051                    
                                              left            0.051      Y      -287  -0.000                    
                                              back            0.051      Z         1  -0.052                    
 
                    GT1P1E2{1}                down      351   0.000      X         0   0.052                    
                                              left            0.052      Y      -351  -0.000                    
                                              back            0.117      Z         1  -0.117                    
 
                    GT1P1E3{1}                down      203   0.000      X         0   0.050                    
                                              left            0.050      Y      -203  -0.000                    
                                              back            0.049      Z         1  -0.049                    
 
                    GT1P1E4{1}                down      267   0.000      X         0   0.051                    
                                              left            0.051      Y      -267  -0.000                    
                                              back            0.112      Z         1  -0.112                    
 
                    GT1P1E5{1}                down      341   0.000      X         0   0.051                    
                                              left            0.051      Y      -341  -0.000                    
                                              back            0.051      Z         1  -0.051                    
 
                    GT1P1E6{1}                down      406   0.000      X         0   0.052                    
                                              left            0.052      Y      -406  -0.000                    
                                              back            0.117      Z         1  -0.117                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E7{1}                down      257   0.000      X         0   0.050                    
                                              left            0.050      Y      -257  -0.000                    
                                              back            0.049      Z         1  -0.049                    
 
                    GT1P1E8{1}                down      321   0.000      X         0   0.051                    
                                              left            0.051      Y      -321  -0.000                    
                                              back            0.112      Z         1  -0.112                    
 
 Tag No.: TYPE 3                                                                
 AD27               Gravity{1}                down      152   0.000      X            -0.003                    
 AD27 1   Guide                               rght            0.003      Y      -152  -0.000                    
 Stiff   :RIGID                               back            0.002      Z            -0.002                    
 
                    Thermal 1{1}              down      120   0.000      X       113   0.019                    
 Comp.Wt :   0.000                            left      113   0.019      Y      -120  -0.000                    
                                              back      179   0.031      Z      -179  -0.031                    
 
                    Static Seismic 1{1}       down       33   0.000      X      -113   0.028                    
                                              rght      113  -0.028      Y       -33  -0.000                    
                                              forw      178   0.023      Z       178   0.023                    
 
                    Static Seismic 2{1}       up         39   0.000      X      -113   0.035                    
                                              rght      113  -0.035      Y        39   0.000                    
                                              forw      178  -0.043      Z       178  -0.043                    
 
                    Static Seismic 3{1}       up         10   0.000      X      -113   0.020                    
                                              rght      113  -0.020      Y        10   0.000                    
                                              forw      178   0.025      Z       178   0.025                    
 
                    Static Seismic 4{1}       up         82   0.000      X      -113   0.028                    
                                              rght      113  -0.028      Y        82   0.000                    
                                              forw      178  -0.038      Z       178  -0.038                    
 
                    Static Seismic 5{1}       down       86   0.000      X      -113   0.028                    
                                              rght      113  -0.028      Y       -86  -0.000                    
                                              forw      178   0.023      Z       178   0.023                    
 
                    Static Seismic 6{1}       down       14   0.000      X      -113   0.035                    
                                              rght      113  -0.035      Y       -14  -0.000                    
                                              forw      178  -0.043      Z       178  -0.043                    
 
                    Static Seismic 7{1}       down       44   0.000      X      -113   0.020                    
                                              rght      113  -0.020      Y       -44  -0.000                    
                                              forw      178   0.025      Z       178   0.025                    
 
                    Static Seismic 8{1}       up         29   0.000      X      -113   0.028                    
                                              rght      113  -0.028      Y        29   0.000                    
                                              forw      178  -0.038      Z       178  -0.038                    
 
                    Pressure 1{1}             up          0   0.000      X        -1   0.000                    
                                              rght        1  -0.000      Y         0   0.000                    
                                              forw        0  -0.000      Z         0  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1{1}                    down      272   0.000      X       113   0.016                    
                                              left      113   0.016      Y      -272  -0.000                    
                                              back      179   0.033      Z      -179  -0.033                    
 
                    GT1P1{1}                  down      272   0.000      X       113   0.016                    
                                              left      113   0.016      Y      -272  -0.000                    
                                              back      178   0.033      Z      -178  -0.033                    
 
                    GT1P1E1{1}                down      305   0.000      X         0   0.044                    
                                              left        0   0.044      Y      -305  -0.000                    
                                              back            0.011      Z            -0.011                    
 
                    GT1P1E2{1}                down      232   0.000      X         0   0.051                    
                                              left        0   0.051      Y      -232  -0.000                    
                                              back            0.076      Z            -0.076                    
 
                    GT1P1E3{1}                down      262   0.000      X         0   0.036                    
                                              left        0   0.036      Y      -262  -0.000                    
                                              back            0.009      Z            -0.009                    
 
                    GT1P1E4{1}                down      189   0.000      X         0   0.044                    
                                              left        0   0.044      Y      -189  -0.000                    
                                              back            0.071      Z            -0.071                    
 
                    GT1P1E5{1}                down      358   0.000      X         0   0.044                    
                                              left        0   0.044      Y      -358  -0.000                    
                                              back            0.011      Z            -0.011                    
 
                    GT1P1E6{1}                down      286   0.000      X         0   0.051                    
                                              left        0   0.051      Y      -286  -0.000                    
                                              back            0.076      Z            -0.076                    
 
                    GT1P1E7{1}                down      315   0.000      X         0   0.036                    
                                              left        0   0.036      Y      -315  -0.000                    
                                              back            0.008      Z            -0.008                    
 
                    GT1P1E8{1}                down      243   0.000      X         0   0.044                    
                                              left        0   0.044      Y      -243  -0.000                    
                                              back            0.071      Z            -0.071                    
 
 Tag No.: TYPE 3                                                                
 AD28               Gravity{1}                down      284   0.000      X            -0.003                    
 AD28 1   Guide                               rght            0.003      Y      -284  -0.000                    
 Stiff   :RIGID                               back            0.002      Z            -0.002                    
 
                    Thermal 1{1}              up         14   0.000      X        64   0.013                    
 Comp.Wt :   0.000                            left       64   0.013      Y        14   0.000                    
                                              forw      200   0.040      Z       200   0.040                    
 
                    Static Seismic 1{1}       down       29   0.000      X        78   0.021                    
                                              left       78   0.021      Y       -29  -0.000                    
                                              back      201  -0.023      Z      -201   0.023                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 2{1}       down       32   0.000      X        36   0.021                    
                                              left       36   0.021      Y       -32  -0.000                    
                                              back      201   0.042      Z      -201  -0.042                    
 
                    Static Seismic 3{1}       down       11   0.000      X        -1   0.021                    
                                              rght        1  -0.021      Y       -11  -0.000                    
                                              back      201  -0.026      Z      -201   0.026                    
 
                    Static Seismic 4{1}       down       13   0.000      X       -53   0.021                    
                                              rght       53  -0.021      Y       -13  -0.000                    
                                              back      201   0.037      Z      -201  -0.037                    
 
                    Static Seismic 5{1}       down      110   0.000      X        81   0.021                    
                                              left       81   0.021      Y      -110  -0.000                    
                                              back      201  -0.024      Z      -201   0.024                    
 
                    Static Seismic 6{1}       down      112   0.000      X        38   0.021                    
                                              left       38   0.021      Y      -112  -0.000                    
                                              back      201   0.042      Z      -201  -0.042                    
 
                    Static Seismic 7{1}       down       91   0.000      X         2   0.021                    
                                              left        2   0.021      Y       -91  -0.000                    
                                              back      201  -0.026      Z      -201   0.026                    
 
                    Static Seismic 8{1}       down       94   0.000      X       -49   0.021                    
                                              rght       49  -0.021      Y       -94  -0.000                    
                                              back      201   0.037      Z      -201  -0.037                    
 
                    Pressure 1{1}             up          0   0.000      X         0  -0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              forw        1  -0.000      Z         1  -0.000                    
 
                    GT1{1}                    down      269   0.000      X        64   0.010                    
                                              left       64   0.010      Y      -269  -0.000                    
                                              forw      200   0.037      Z       200   0.037                    
 
                    GT1P1{1}                  down      269   0.000      X        64   0.010                    
                                              left       64   0.010      Y      -269  -0.000                    
                                              forw      201   0.037      Z       201   0.037                    
 
                    GT1P1E1{1}                down      298   0.000      X       143   0.031                    
                                              left      143   0.031      Y      -298  -0.000                    
                                              forw            0.060      Z             0.060                    
 
                    GT1P1E2{1}                down      302   0.000      X       100   0.031                    
                                              left      100   0.031      Y      -302  -0.000                    
                                              back            0.005      Z            -0.005                    
 
                    GT1P1E3{1}                down      280   0.000      X        63   0.031                    
                                              left       63   0.031      Y      -280  -0.000                    
                                              forw            0.063      Z             0.063                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E4{1}                down      283   0.000      X        12   0.031                    
                                              left       12   0.031      Y      -283  -0.000                    
                                              back            0.000      Z            -0.000                    
 
                    GT1P1E5{1}                down      379   0.000      X       145   0.031                    
                                              left      145   0.031      Y      -379  -0.000                    
                                              forw            0.061      Z             0.061                    
 
                    GT1P1E6{1}                down      381   0.000      X       102   0.031                    
                                              left      102   0.031      Y      -381  -0.000                    
                                              back            0.005      Z            -0.005                    
 
                    GT1P1E7{1}                down      360   0.000      X        67   0.031                    
                                              left       67   0.031      Y      -360  -0.000                    
                                              forw            0.063      Z             0.063                    
 
                    GT1P1E8{1}                down      363   0.000      X        15   0.031                    
                                              left       15   0.031      Y      -363  -0.000                    
                                              back            0.000      Z            -0.000                    
 
 Tag No.: TYPE 3                                                                
 AD11               Gravity{1}                down       70   0.000      X             0.002                    
 AD11 1   Guide                               left            0.002      Y       -70  -0.000                    
 Stiff   :RIGID                               back            0.002      Z            -0.002                    
 
                    Thermal 1{1}              down      135   0.000      X        43   0.016                    
 Comp.Wt :   0.000                            left       43   0.016      Y      -135  -0.000                    
                                              forw      154   0.058      Z       154   0.058                    
 
                    Static Seismic 1{1}       up         58   0.000      X       -43   0.009                    
                                              rght       43  -0.009      Y        58   0.000                    
                                              back      154  -0.028      Z      -154   0.028                    
 
                    Static Seismic 2{1}       up         56   0.000      X       -26   0.013                    
                                              rght       26  -0.013      Y        56   0.000                    
                                              back      154   0.036      Z      -154  -0.036                    
 
                    Static Seismic 3{1}       up         76   0.000      X       -43   0.010                    
                                              rght       43  -0.010      Y        76   0.000                    
                                              back      154  -0.030      Z      -154   0.030                    
 
                    Static Seismic 4{1}       up         75   0.000      X       -43   0.003                    
                                              rght       43  -0.003      Y        75   0.000                    
                                              back      154   0.031      Z      -154  -0.031                    
 
                    Static Seismic 5{1}       up         34   0.000      X       -43   0.009                    
                                              rght       43  -0.009      Y        34   0.000                    
                                              back      154  -0.028      Z      -154   0.028                    
 
                    Static Seismic 6{1}       up         32   0.000      X       -25   0.013                    
                                              rght       25  -0.013      Y        32   0.000                    
                                              back      154   0.035      Z      -154  -0.035                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 7{1}       up         52   0.000      X       -43   0.010                    
                                              rght       43  -0.010      Y        52   0.000                    
                                              back      154  -0.030      Z      -154   0.030                    
 
                    Static Seismic 8{1}       up         51   0.000      X       -43   0.004                    
                                              rght       43  -0.004      Y        51   0.000                    
                                              back      154   0.030      Z      -154  -0.030                    
 
                    Pressure 1{1}             up          0   0.000      X         0  -0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              forw        0  -0.000      Z         0  -0.000                    
 
                    GT1{1}                    down      205   0.000      X        43   0.018                    
                                              left       43   0.018      Y      -205  -0.000                    
                                              forw      154   0.055      Z       154   0.055                    
 
                    GT1P1{1}                  down      205   0.000      X        43   0.018                    
                                              left       43   0.018      Y      -205  -0.000                    
                                              forw      154   0.055      Z       154   0.055                    
 
                    GT1P1E1{1}                down      147   0.000      X             0.026                    
                                              left            0.026      Y      -147  -0.000                    
                                              forw            0.083      Z             0.083                    
 
                    GT1P1E2{1}                down      149   0.000      X        17   0.031                    
                                              left       17   0.031      Y      -149  -0.000                    
                                              forw            0.019      Z             0.019                    
 
                    GT1P1E3{1}                down      129   0.000      X             0.028                    
                                              left            0.028      Y      -129  -0.000                    
                                              forw            0.085      Z             0.085                    
 
                    GT1P1E4{1}                down      130   0.000      X             0.021                    
                                              left            0.021      Y      -130  -0.000                    
                                              forw            0.024      Z             0.024                    
 
                    GT1P1E5{1}                down      171   0.000      X             0.027                    
                                              left            0.027      Y      -171  -0.000                    
                                              forw            0.083      Z             0.083                    
 
                    GT1P1E6{1}                down      173   0.000      X        18   0.031                    
                                              left       18   0.031      Y      -173  -0.000                    
                                              forw            0.020      Z             0.020                    
 
                    GT1P1E7{1}                down      153   0.000      X             0.028                    
                                              left            0.028      Y      -153  -0.000                    
                                              forw            0.085      Z             0.085                    
 
                    GT1P1E8{1}                down      154   0.000      X             0.022                    
                                              left            0.022      Y      -154  -0.000                    
                                              forw            0.025      Z             0.025                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 Tag No.: TYPE 3                                                                
 AD29               Gravity{1}                down       83   0.000      X             0.001                    
 AD29 1   Guide                               left            0.001      Y       -83  -0.000                    
 Stiff   :RIGID                               back            0.003      Z            -0.003                    
 
                    Thermal 1{1}              down        2   0.000      X       -46  -0.030                    
 Comp.Wt :   0.000                            rght       46   0.030      Y        -2  -0.000                    
                                              back       48   0.032      Z       -48  -0.032                    
 
                    Static Seismic 1{1}       up         10   0.000      X        44  -0.002                    
                                              left       44  -0.002      Y        10   0.000                    
                                              forw       48  -0.001      Z        48  -0.001                    
 
                    Static Seismic 2{1}       up         16   0.000      X        46   0.018                    
                                              left       46   0.018      Y        16   0.000                    
                                              forw       48  -0.008      Z        48  -0.008                    
 
                    Static Seismic 3{1}       up          3   0.000      X        11  -0.002                    
                                              left       11  -0.002      Y         3   0.000                    
                                              forw       48   0.001      Z        48   0.001                    
 
                    Static Seismic 4{1}       up         10   0.000      X        46   0.002                    
                                              left       46   0.002      Y        10   0.000                    
                                              forw       48  -0.006      Z        48  -0.006                    
 
                    Static Seismic 5{1}       down        8   0.000      X        45  -0.002                    
                                              left       45  -0.002      Y        -8  -0.000                    
                                              forw       48  -0.001      Z        48  -0.001                    
 
                    Static Seismic 6{1}       down        3   0.000      X        46   0.017                    
                                              left       46   0.017      Y        -3  -0.000                    
                                              forw       48  -0.008      Z        48  -0.008                    
 
                    Static Seismic 7{1}       down       15   0.000      X        12  -0.002                    
                                              left       12  -0.002      Y       -15  -0.000                    
                                              forw       48   0.001      Z        48   0.001                    
 
                    Static Seismic 8{1}       down        8   0.000      X        46   0.003                    
                                              left       46   0.003      Y        -8  -0.000                    
                                              forw       48  -0.006      Z        48  -0.006                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              rght        0  -0.000      Y         0   0.000                    
                                              forw        0   0.000      Z         0   0.000                    
 
                    GT1{1}                    down       85   0.000      X       -46  -0.029                    
                                              rght       46   0.029      Y       -85  -0.000                    
                                              back       48   0.034      Z       -48  -0.034                    
 
                    GT1P1{1}                  down       85   0.000      X       -46  -0.029                    
                                              rght       46   0.029      Y       -85  -0.000                    
                                              back       48   0.034      Z       -48  -0.034                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E1{1}                down       74   0.000      X        -2  -0.031                    
                                              rght        2   0.031      Y       -74  -0.000                    
                                              back            0.035      Z            -0.035                    
 
                    GT1P1E2{1}                down       69   0.000      X            -0.011                    
                                              rght            0.011      Y       -69  -0.000                    
                                              back            0.042      Z            -0.042                    
 
                    GT1P1E3{1}                down       82   0.000      X       -34  -0.031                    
                                              rght       34   0.031      Y       -82  -0.000                    
                                              back            0.033      Z            -0.033                    
 
                    GT1P1E4{1}                down       75   0.000      X            -0.027                    
                                              rght            0.027      Y       -75  -0.000                    
                                              back            0.040      Z            -0.040                    
 
                    GT1P1E5{1}                down       93   0.000      X        -1  -0.031                    
                                              rght        1   0.031      Y       -93  -0.000                    
                                              back            0.035      Z            -0.035                    
 
                    GT1P1E6{1}                down       87   0.000      X            -0.012                    
                                              rght            0.012      Y       -87  -0.000                    
                                              back            0.042      Z            -0.042                    
 
                    GT1P1E7{1}                down      100   0.000      X       -34  -0.031                    
                                              rght       34   0.031      Y      -100  -0.000                    
                                              back            0.033      Z            -0.033                    
 
                    GT1P1E8{1}                down       93   0.000      X            -0.026                    
                                              rght            0.026      Y       -93  -0.000                    
                                              back            0.040      Z            -0.040                    
 
 Tag No.: TYPE 3                                                                
 AD30               Gravity{1}                down       63   0.000      X             0.000                    
 AD30 1   Guide                               left            0.000      Y       -63  -0.000                    
 Stiff   :RIGID                               back            0.003      Z            -0.003                    
 
                    Thermal 1{1}              up          7   0.000      X        71   0.031                    
 Comp.Wt :   0.000                            left       71   0.031      Y         7   0.000                    
                                              forw       40   0.013      Z        40   0.013                    
 
                    Static Seismic 1{1}       up          6   0.000      X        38   0.000                    
                                              left       38   0.000      Y         6   0.000                    
                                              back       40   0.001      Z       -40  -0.001                    
 
                    Static Seismic 2{1}       up          6   0.000      X        -5   0.000                    
                                              rght        5  -0.000      Y         6   0.000                    
                                              back       40   0.008      Z       -40  -0.008                    
 
                    Static Seismic 3{1}       up          7   0.000      X         0   0.000                    
                                              left        0   0.000      Y         7   0.000                    
                                              back       40  -0.001      Z       -40   0.001                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 4{1}       up          6   0.000      X       -66  -0.000                    
                                              rght       66   0.000      Y         6   0.000                    
                                              back       40   0.006      Z       -40  -0.006                    
 
                    Static Seismic 5{1}       down        8   0.000      X        38   0.000                    
                                              left       38   0.000      Y        -8  -0.000                    
                                              back       40   0.001      Z       -40  -0.001                    
 
                    Static Seismic 6{1}       down        8   0.000      X        -5   0.000                    
                                              rght        5  -0.000      Y        -8  -0.000                    
                                              back       40   0.008      Z       -40  -0.008                    
 
                    Static Seismic 7{1}       down        8   0.000      X         0   0.000                    
                                              left        0   0.000      Y        -8  -0.000                    
                                              back       40  -0.001      Z       -40   0.001                    
 
                    Static Seismic 8{1}       down        8   0.000      X       -66  -0.000                    
                                              rght       66   0.000      Y        -8  -0.000                    
                                              back       40   0.006      Z       -40  -0.006                    
 
                    Pressure 1{1}             down        0   0.000      X         0   0.000                    
                                              left        0   0.000      Y         0  -0.000                    
                                              back        0  -0.000      Z         0   0.000                    
 
                    GT1{1}                    down       56   0.000      X        71   0.031                    
                                              left       71   0.031      Y       -56  -0.000                    
                                              forw       40   0.010      Z        40   0.010                    
 
                    GT1P1{1}                  down       56   0.000      X        71   0.031                    
                                              left       71   0.031      Y       -56  -0.000                    
                                              forw       40   0.010      Z        40   0.010                    
 
                    GT1P1E1{1}                down       50   0.000      X       109   0.031                    
                                              left      109   0.031      Y       -50  -0.000                    
                                              forw        0   0.010      Z         0   0.010                    
 
                    GT1P1E2{1}                down       50   0.000      X        66   0.031                    
                                              left       66   0.031      Y       -50  -0.000                    
                                              forw        0   0.003      Z         0   0.003                    
 
                    GT1P1E3{1}                down       49   0.000      X        71   0.031                    
                                              left       71   0.031      Y       -49  -0.000                    
                                              forw        0   0.011      Z         0   0.011                    
 
                    GT1P1E4{1}                down       50   0.000      X         4   0.031                    
                                              left        4   0.031      Y       -50  -0.000                    
                                              forw        0   0.005      Z         0   0.005                    
 
                    GT1P1E5{1}                down       65   0.000      X       108   0.031                    
                                              left      108   0.031      Y       -65  -0.000                    
                                              forw        0   0.010      Z         0   0.010                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E6{1}                down       65   0.000      X        66   0.031                    
                                              left       66   0.031      Y       -65  -0.000                    
                                              forw        0   0.003      Z         0   0.003                    
 
                    GT1P1E7{1}                down       64   0.000      X        71   0.031                    
                                              left       71   0.031      Y       -64  -0.000                    
                                              forw        0   0.011      Z         0   0.011                    
 
                    GT1P1E8{1}                down       65   0.000      X         5   0.031                    
                                              left        5   0.031      Y       -65  -0.000                    
                                              forw        0   0.005      Z         0   0.005                    
 
 Tag No.: TYPE 3                                                                
 AD25               Gravity{1}                down       92   0.000      X             0.000                    
 AD25 1   Guide                               rght            0.002      Y       -92  -0.000                    
 Stiff   :RIGID                               back            0.000      Z            -0.002                    
 
                    Thermal 1{1}              down        3   0.000      X       146   0.027                    
 Comp.Wt :   0.000                            left      185   0.033      Y        -3  -0.000                    
                                              back      146   0.027      Z       185   0.033                    
 
                    Static Seismic 1{1}       up         11   0.000      X      -145   0.003                    
                                              left       50   0.000      Y        11   0.000                    
                                              forw      145  -0.003      Z        50   0.000                    
 
                    Static Seismic 2{1}       up         11   0.000      X      -145   0.006                    
                                              rght      129   0.000      Y        11   0.000                    
                                              forw      145  -0.006      Z      -129  -0.000                    
 
                    Static Seismic 3{1}       up         11   0.000      X      -145   0.001                    
                                              left       53   0.000      Y        11   0.000                    
                                              forw      145  -0.001      Z        53   0.000                    
 
                    Static Seismic 4{1}       up         11   0.000      X      -145   0.004                    
                                              rght      133   0.000      Y        11   0.000                    
                                              forw      145  -0.004      Z      -133  -0.000                    
 
                    Static Seismic 5{1}       down       11   0.000      X      -145   0.003                    
                                              left       50   0.000      Y       -11  -0.000                    
                                              forw      145  -0.003      Z        50   0.000                    
 
                    Static Seismic 6{1}       down       11   0.000      X      -145   0.006                    
                                              rght      129   0.000      Y       -11  -0.000                    
                                              forw      145  -0.006      Z      -129  -0.000                    
 
                    Static Seismic 7{1}       down       11   0.000      X      -145   0.001                    
                                              left       53   0.000      Y       -11  -0.000                    
                                              forw      145  -0.001      Z        53   0.000                    
 
                    Static Seismic 8{1}       down       11   0.000      X      -145   0.004                    
                                              rght      133   0.000      Y       -11  -0.000                    
                                              forw      145  -0.004      Z      -133  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Pressure 1{1}             up          0   0.000      X        -1  -0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              forw        1   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down       95   0.000      X       146   0.027                    
                                              left      185   0.031      Y       -95  -0.000                    
                                              back      146   0.027      Z       185   0.031                    
 
                    GT1P1{1}                  down       95   0.000      X       145   0.027                    
                                              left      185   0.031      Y       -95  -0.000                    
                                              back      145   0.027      Z       185   0.031                    
 
                    GT1P1E1{1}                down       83   0.000      X         0   0.030                    
                                              left      235   0.031      Y       -83  -0.000                    
                                              back        0   0.030      Z       235   0.031                    
 
                    GT1P1E2{1}                down       83   0.000      X         0   0.033                    
                                              left       56   0.031      Y       -83  -0.000                    
                                              back        0   0.033      Z        56   0.031                    
 
                    GT1P1E3{1}                down       83   0.000      X         0   0.028                    
                                              left      238   0.031      Y       -83  -0.000                    
                                              back        0   0.028      Z       238   0.031                    
 
                    GT1P1E4{1}                down       83   0.000      X         0   0.032                    
                                              left       51   0.031      Y       -83  -0.000                    
                                              back        0   0.032      Z        51   0.031                    
 
                    GT1P1E5{1}                down      105   0.000      X         0   0.030                    
                                              left      235   0.031      Y      -105  -0.000                    
                                              back        0   0.030      Z       235   0.031                    
 
                    GT1P1E6{1}                down      105   0.000      X         0   0.033                    
                                              left       56   0.031      Y      -105  -0.000                    
                                              back        0   0.033      Z        56   0.031                    
 
                    GT1P1E7{1}                down      105   0.000      X         0   0.028                    
                                              left      238   0.031      Y      -105  -0.000                    
                                              back        0   0.028      Z       238   0.031                    
 
                    GT1P1E8{1}                down      105   0.000      X         0   0.032                    
                                              left       52   0.031      Y      -105  -0.000                    
                                              back        0   0.032      Z        52   0.031                    
 
 Tag No.: TYPE 3                                                                
 AD24               Gravity{1}                down      121   0.000      X             0.000                    
 AD24 1   Guide                               rght            0.000      Y      -121  -0.000                    
 Stiff   :RIGID                               back            0.000      Z            -0.000                    
 
                    Thermal 1{1}              up          1   0.000      X       -70  -0.010                    
 Comp.Wt :   0.000                            left       93   0.013      Y         1   0.000                    
                                              forw        6   0.001      Z        62   0.009                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 1{1}       up         14   0.000      X        70   0.002                    
                                              rght       93   0.001      Y        14   0.000                    
                                              back        6   0.002      Z       -62   0.000                    
 
                    Static Seismic 2{1}       up         14   0.000      X        70   0.004                    
                                              rght       93   0.003      Y        14   0.000                    
                                              back        6   0.003      Z       -62   0.000                    
 
                    Static Seismic 3{1}       up         14   0.000      X        70   0.001                    
                                              rght       93   0.000      Y        14   0.000                    
                                              back        6   0.001      Z       -62   0.000                    
 
                    Static Seismic 4{1}       up         14   0.000      X        70   0.003                    
                                              rght       93   0.002      Y        14   0.000                    
                                              back        6   0.002      Z       -62   0.000                    
 
                    Static Seismic 5{1}       down       15   0.000      X        70   0.002                    
                                              rght       93   0.001      Y       -15  -0.000                    
                                              back        6   0.002      Z       -62   0.000                    
 
                    Static Seismic 6{1}       down       14   0.000      X        70   0.004                    
                                              rght       93   0.003      Y       -14  -0.000                    
                                              back        6   0.003      Z       -62   0.000                    
 
                    Static Seismic 7{1}       down       15   0.000      X        70   0.001                    
                                              rght       93   0.000      Y       -15  -0.000                    
                                              back        6   0.001      Z       -62   0.000                    
 
                    Static Seismic 8{1}       down       15   0.000      X        70   0.003                    
                                              rght       93   0.002      Y       -15  -0.000                    
                                              back        6   0.002      Z       -62   0.000                    
 
                    Pressure 1{1}             up          0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              back        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down      120   0.000      X       -70  -0.010                    
                                              left       93   0.013      Y      -120  -0.000                    
                                              forw        6   0.001      Z        62   0.009                    
 
                    GT1P1{1}                  down      120   0.000      X       -70  -0.010                    
                                              left       93   0.013      Y      -120  -0.000                    
                                              forw        6   0.001      Z        62   0.009                    
 
                    GT1P1E1{1}                down      106   0.000      X            -0.008                    
                                              left        0   0.012      Y      -106  -0.000                    
                                              back            0.001      Z             0.009                    
 
                    GT1P1E2{1}                down      105   0.000      X            -0.006                    
                                              left        0   0.010      Y      -105  -0.000                    
                                              back            0.002      Z             0.009                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E3{1}                down      106   0.000      X            -0.009                    
                                              left        0   0.013      Y      -106  -0.000                    
                                              forw            0.000      Z             0.009                    
 
                    GT1P1E4{1}                down      106   0.000      X            -0.007                    
                                              left        0   0.011      Y      -106  -0.000                    
                                              back            0.001      Z             0.009                    
 
                    GT1P1E5{1}                down      134   0.000      X            -0.008                    
                                              left        0   0.012      Y      -134  -0.000                    
                                              back            0.001      Z             0.009                    
 
                    GT1P1E6{1}                down      134   0.000      X            -0.006                    
                                              left        0   0.010      Y      -134  -0.000                    
                                              back            0.002      Z             0.009                    
 
                    GT1P1E7{1}                down      135   0.000      X            -0.009                    
                                              left        0   0.013      Y      -135  -0.000                    
                                              forw            0.000      Z             0.009                    
 
                    GT1P1E8{1}                down      134   0.000      X            -0.007                    
                                              left        0   0.011      Y      -134  -0.000                    
                                              back            0.001      Z             0.009                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AE02               Gravity{1}                down       26   0.000      X             0.126                    
 AE02 1   Rod Hgr                             -Z              0.040      Y       -26  -0.000                    
 Stiff   :RIGID                               +X              0.126      Z            -0.040                    
 
                    Thermal 1{1}              up         26   0.037      X             0.043                    
 Comp.Wt :   0.000                            -Z              0.030      Y        26   0.037                    
                                              +X              0.043      Z            -0.030                    
 
                    Static Seismic 1{1}       up              0.016      X             0.185                    
                                              +Z              0.100      Y             0.016                    
                                              +X              0.185      Z             0.100                    
 
                    Static Seismic 2{1}       up              0.014      X             0.119                    
                                              -Z              0.126      Y             0.014                    
                                              +X              0.119      Z            -0.126                    
 
                    Static Seismic 3{1}       down            0.006      X            -0.095                    
                                              +Z              0.095      Y            -0.006                    
                                              -X              0.095      Z             0.095                    
 
                    Static Seismic 4{1}       down            0.009      X            -0.162                    
                                              -Z              0.128      Y            -0.009                    
                                              -X              0.162      Z            -0.128                    
 
                    Static Seismic 5{1}       up              0.009      X             0.159                    
                                              +Z              0.115      Y             0.009                    
                                              +X              0.159      Z             0.115                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 6{1}       up              0.006      X             0.092                    
                                              -Z              0.111      Y             0.006                    
                                              +X              0.092      Z            -0.111                    
 
                    Static Seismic 7{1}       down            0.014      X            -0.122                    
                                              +Z              0.110      Y            -0.014                    
                                              -X              0.122      Z             0.110                    
 
                    Static Seismic 8{1}       down            0.016      X            -0.188                    
                                              -Z              0.113      Y            -0.016                    
                                              -X              0.188      Z            -0.113                    
 
                    Pressure 1{1}             down            0.000      X            -0.000                    
                                              -Z              0.000      Y            -0.000                    
                                              -X              0.000      Z            -0.000                    
 
                    GT1{1}                    up              0.037      X             0.168                    
                                              -Z              0.070      Y             0.037                    
                                              +X              0.168      Z            -0.070                    
 
                    GT1P1{1}                  up              0.037      X             0.168                    
                                              -Z              0.070      Y             0.037                    
                                              +X              0.168      Z            -0.070                    
 
                    GT1P1E1{1}                up              0.053      X             0.354                    
                                              +Z              0.029      Y             0.053                    
                                              +X              0.354      Z             0.029                    
 
                    GT1P1E2{1}                up              0.050      X             0.287                    
                                              -Z              0.196      Y             0.050                    
                                              +X              0.287      Z            -0.196                    
 
                    GT1P1E3{1}                up              0.030      X             0.073                    
                                              +Z              0.025      Y             0.030                    
                                              +X              0.073      Z             0.025                    
 
                    GT1P1E4{1}                up              0.028      X             0.006                    
                                              -Z              0.198      Y             0.028                    
                                              +X              0.006      Z            -0.198                    
 
                    GT1P1E5{1}                up              0.045      X             0.327                    
                                              +Z              0.045      Y             0.045                    
                                              +X              0.327      Z             0.045                    
 
                    GT1P1E6{1}                up              0.043      X             0.260                    
                                              -Z              0.181      Y             0.043                    
                                              +X              0.260      Z            -0.181                    
 
                    GT1P1E7{1}                up              0.023      X             0.046                    
                                              +Z              0.040      Y             0.023                    
                                              +X              0.046      Z             0.040                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E8{1}                up              0.020      X            -0.020                    
                                              -Z              0.183      Y             0.020                    
                                              -X              0.020      Z            -0.183                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AE12               Gravity{1}                down      118   0.000      X             0.126                    
 AE12 1   Rod Hgr                             +Z              0.130      Y      -118  -0.000                    
 Stiff   :RIGID                               +X              0.126      Z             0.130                    
 
                    Thermal 1{1}              down        4   0.000      X            -0.036                    
 Comp.Wt :   0.000                            -Z              0.099      Y        -4  -0.000                    
                                              -X              0.036      Z            -0.099                    
 
                    Static Seismic 1{1}       down       17   0.000      X             0.185                    
                                              +Z              0.186      Y       -17  -0.000                    
                                              +X              0.185      Z             0.186                    
 
                    Static Seismic 2{1}       up         68   0.000      X             0.119                    
                                              -Z              0.071      Y        68   0.000                    
                                              +X              0.119      Z            -0.071                    
 
                    Static Seismic 3{1}       down       41   0.000      X            -0.095                    
                                              +Z              0.083      Y       -41  -0.000                    
                                              -X              0.095      Z             0.083                    
 
                    Static Seismic 4{1}       up         44   0.000      X            -0.162                    
                                              -Z              0.175      Y        44   0.000                    
                                              -X              0.162      Z            -0.175                    
 
                    Static Seismic 5{1}       down       43   0.000      X             0.159                    
                                              +Z              0.171      Y       -43  -0.000                    
                                              +X              0.159      Z             0.171                    
 
                    Static Seismic 6{1}       up         42   0.000      X             0.092                    
                                              -Z              0.087      Y        42   0.000                    
                                              +X              0.092      Z            -0.087                    
 
                    Static Seismic 7{1}       down       66   0.000      X            -0.122                    
                                              +Z              0.067      Y       -66  -0.000                    
                                              -X              0.122      Z             0.067                    
 
                    Static Seismic 8{1}       up         19   0.000      X            -0.188                    
                                              -Z              0.190      Y        19   0.000                    
                                              -X              0.188      Z            -0.190                    
 
                    Pressure 1{1}             up          0   0.000      X             0.000                    
                                              -Z              0.000      Y         0   0.000                    
                                              +X              0.000      Z            -0.000                    
 
                    GT1{1}                    down      122   0.000      X             0.090                    
                                              +Z              0.031      Y      -122  -0.000                    
                                              +X              0.090      Z             0.031                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1{1}                  down      122   0.000      X             0.090                    
                                              +Z              0.031      Y      -122  -0.000                    
                                              +X              0.090      Z             0.031                    
 
                    GT1P1E1{1}                down      139   0.000      X             0.276                    
                                              +Z              0.217      Y      -139  -0.000                    
                                              +X              0.276      Z             0.217                    
 
                    GT1P1E2{1}                down       54   0.000      X             0.209                    
                                              -Z              0.041      Y       -54  -0.000                    
                                              +X              0.209      Z            -0.041                    
 
                    GT1P1E3{1}                down      162   0.000      X            -0.005                    
                                              +Z              0.113      Y      -162  -0.000                    
                                              -X              0.005      Z             0.113                    
 
                    GT1P1E4{1}                down       77   0.000      X            -0.071                    
                                              -Z              0.144      Y       -77  -0.000                    
                                              -X              0.071      Z            -0.144                    
 
                    GT1P1E5{1}                down      165   0.000      X             0.249                    
                                              +Z              0.201      Y      -165  -0.000                    
                                              +X              0.249      Z             0.201                    
 
                    GT1P1E6{1}                down       80   0.000      X             0.182                    
                                              -Z              0.056      Y       -80  -0.000                    
                                              +X              0.182      Z            -0.056                    
 
                    GT1P1E7{1}                down      188   0.000      X            -0.032                    
                                              +Z              0.098      Y      -188  -0.000                    
                                              -X              0.032      Z             0.098                    
 
                    GT1P1E8{1}                down      103   0.000      X            -0.098                    
                                              -Z              0.159      Y      -103  -0.000                    
                                              -X              0.098      Z            -0.159                    
 
 Tag No.: LOADING ARM SUPPORT                                                   
 AE13               Gravity{1}                down      587   0.000      X            -0.000                    
 AE13 1   Guide                               left       11   0.000      Y      -587  -0.000                    
 Stiff   :RIGID                               back            0.000      Z        11   0.000                    
 
                    Thermal 1{1}              up         21   0.000      X         0  -0.000                    
 Comp.Wt :   0.000                            left        3   0.000      Y        21   0.000                    
                                              forw        0   0.000      Z         3   0.000                    
 
                    Static Seismic 1{1}       up         74   0.000      X         0   0.000                    
                                              left       63   0.000      Y        74   0.000                    
                                              back        0   0.000      Z        63   0.000                    
 
                    Static Seismic 2{1}       down       41   0.000      X         0   0.000                    
                                              rght       67   0.000      Y       -41  -0.000                    
                                              back        0   0.000      Z       -67  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 3{1}       up         96   0.000      X         0  -0.000                    
                                              left       66   0.000      Y        96   0.000                    
                                              back        0  -0.000      Z        66   0.000                    
 
                    Static Seismic 4{1}       down       19   0.000      X         0  -0.000                    
                                              rght       64   0.000      Y       -19  -0.000                    
                                              back        0  -0.000      Z       -64  -0.000                    
 
                    Static Seismic 5{1}       up         18   0.000      X         0   0.000                    
                                              left       63   0.000      Y        18   0.000                    
                                              back        0   0.000      Z        63   0.000                    
 
                    Static Seismic 6{1}       down       97   0.000      X         0   0.000                    
                                              rght       67   0.000      Y       -97  -0.000                    
                                              back        0   0.000      Z       -67  -0.000                    
 
                    Static Seismic 7{1}       up         39   0.000      X         0  -0.000                    
                                              left       66   0.000      Y        39   0.000                    
                                              back        0  -0.000      Z        66   0.000                    
 
                    Static Seismic 8{1}       down       75   0.000      X         0  -0.000                    
                                              rght       64   0.000      Y       -75  -0.000                    
                                              back        0  -0.000      Z       -64  -0.000                    
 
                    Pressure 1{1}             up          0   0.000      X            -0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              back           -0.000      Z         0  -0.000                    
 
                    GT1{1}                    down      566   0.000      X         0  -0.000                    
                                              left       14   0.000      Y      -566  -0.000                    
                                              forw        0   0.000      Z        14   0.000                    
 
                    GT1P1{1}                  down      566   0.000      X         0  -0.000                    
                                              left       14   0.000      Y      -566  -0.000                    
                                              forw        0   0.000      Z        14   0.000                    
 
                    GT1P1E1{1}                down      492   0.000      X            -0.000                    
                                              left       77   0.000      Y      -492  -0.000                    
                                              back            0.000      Z        77   0.000                    
 
                    GT1P1E2{1}                down      607   0.000      X            -0.000                    
                                              rght       53   0.000      Y      -607  -0.000                    
                                              back            0.000      Z       -53  -0.000                    
 
                    GT1P1E3{1}                down      470   0.000      X            -0.000                    
                                              left       80   0.000      Y      -470  -0.000                    
                                              back            0.000      Z        80   0.000                    
 
                    GT1P1E4{1}                down      585   0.000      X            -0.000                    
                                              rght       50   0.000      Y      -585  -0.000                    
                                              back            0.000      Z       -50  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E5{1}                down      548   0.000      X            -0.000                    
                                              left       77   0.000      Y      -548  -0.000                    
                                              back            0.000      Z        77   0.000                    
 
                    GT1P1E6{1}                down      663   0.000      X            -0.000                    
                                              rght       53   0.000      Y      -663  -0.000                    
                                              back            0.000      Z       -53  -0.000                    
 
                    GT1P1E7{1}                down      527   0.000      X            -0.000                    
                                              left       80   0.000      Y      -527  -0.000                    
                                              back            0.000      Z        80   0.000                    
 
                    GT1P1E8{1}                down      641   0.000      X            -0.000                    
                                              rght       50   0.000      Y      -641  -0.000                    
                                              back            0.000      Z       -50  -0.000                    
 
 Tag No.: LOADING ARM SUPPORT                                                   
 AE13               Gravity{1}                forw       58   0.000      X       -58  -0.000                    
 AE13 2   Line Stp                            down            0.000      Y            -0.000                    
 Stiff   :RIGID                               left            0.000      Z             0.000                    
 
                    Thermal 1{1}              forw       11   0.000      X       -11  -0.000                    
 Comp.Wt :   0.000                            down            0.000      Y             0.000                    
                                              left            0.000      Z             0.000                    
 
                    Static Seismic 1{1}       back       38   0.000      X        38   0.000                    
                                              down            0.000      Y             0.000                    
                                              left            0.000      Z             0.000                    
 
                    Static Seismic 2{1}       back       57   0.000      X        57   0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    Static Seismic 3{1}       forw       59   0.000      X       -59  -0.000                    
                                              down            0.000      Y             0.000                    
                                              left            0.000      Z             0.000                    
 
                    Static Seismic 4{1}       forw       40   0.000      X       -40  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    Static Seismic 5{1}       back       40   0.000      X        40   0.000                    
                                              down            0.000      Y             0.000                    
                                              left            0.000      Z             0.000                    
 
                    Static Seismic 6{1}       back       60   0.000      X        60   0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    Static Seismic 7{1}       forw       56   0.000      X       -56  -0.000                    
                                              down            0.000      Y             0.000                    
                                              left            0.000      Z             0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 8{1}       forw       37   0.000      X       -37  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    Pressure 1{1}             forw        0   0.000      X         0  -0.000                    
                                              down            0.000      Y             0.000                    
                                              left            0.000      Z            -0.000                    
 
                    GT1{1}                    forw       69   0.000      X       -69  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z             0.000                    
 
                    GT1P1{1}                  forw       69   0.000      X       -69  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z             0.000                    
 
                    GT1P1E1{1}                forw       31   0.000      X       -31  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z             0.000                    
 
                    GT1P1E2{1}                forw       12   0.000      X       -12  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    GT1P1E3{1}                forw      128   0.000      X      -128  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z             0.000                    
 
                    GT1P1E4{1}                forw      109   0.000      X      -109  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    GT1P1E5{1}                forw       29   0.000      X       -29  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z             0.000                    
 
                    GT1P1E6{1}                forw       10   0.000      X       -10  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
                    GT1P1E7{1}                forw      126   0.000      X      -126  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z             0.000                    
 
                    GT1P1E8{1}                forw      107   0.000      X      -107  -0.000                    
                                              down            0.000      Y            -0.000                    
                                              left            0.000      Z            -0.000                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AG05               Gravity{1}                down       36   0.000      X            -0.024                    
 AG05 1   Rod Hgr                             +Z              0.099      Y       -36  -0.000                    
 Stiff   :RIGID                               -X              0.024      Z             0.099                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Thermal 1{1}              down       13   0.000      X            -0.058                    
 Comp.Wt :   0.000                            -Z              0.121      Y       -13  -0.000                    
                                              -X              0.058      Z            -0.121                    
 
                    Static Seismic 1{1}       down        9   0.000      X             0.068                    
                                              +Z              0.666      Y        -9  -0.000                    
                                              +X              0.068      Z             0.666                    
 
                    Static Seismic 2{1}       up         24   0.000      X             0.054                    
                                              -Z              0.555      Y        24   0.000                    
                                              +X              0.054      Z            -0.555                    
 
                    Static Seismic 3{1}       down       14   0.000      X            -0.025                    
                                              +Z              0.602      Y       -14  -0.000                    
                                              -X              0.025      Z             0.602                    
 
                    Static Seismic 4{1}       up         19   0.000      X            -0.050                    
                                              -Z              0.625      Y        19   0.000                    
                                              -X              0.050      Z            -0.625                    
 
                    Static Seismic 5{1}       down       19   0.000      X             0.061                    
                                              +Z              0.646      Y       -19  -0.000                    
                                              +X              0.061      Z             0.646                    
 
                    Static Seismic 6{1}       up         14   0.000      X             0.047                    
                                              -Z              0.575      Y        14   0.000                    
                                              +X              0.047      Z            -0.575                    
 
                    Static Seismic 7{1}       down       24   0.000      X            -0.032                    
                                              +Z              0.582      Y       -24  -0.000                    
                                              -X              0.032      Z             0.582                    
 
                    Static Seismic 8{1}       up          9   0.000      X            -0.057                    
                                              -Z              0.645      Y         9   0.000                    
                                              -X              0.057      Z            -0.645                    
 
                    Pressure 1{1}             down        0   0.000      X            -0.000                    
                                              -Z              0.001      Y         0  -0.000                    
                                              -X              0.000      Z            -0.001                    
 
                    GT1{1}                    down       50   0.000      X            -0.081                    
                                              -Z              0.021      Y       -50  -0.000                    
                                              -X              0.081      Z            -0.021                    
 
                    GT1P1{1}                  down       50   0.000      X            -0.082                    
                                              -Z              0.022      Y       -50  -0.000                    
                                              -X              0.082      Z            -0.022                    
 
                    GT1P1E1{1}                down       59   0.000      X            -0.013                    
                                              +Z              0.644      Y       -59  -0.000                    
                                              -X              0.013      Z             0.644                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E2{1}                down       26   0.000      X            -0.028                    
                                              -Z              0.578      Y       -26  -0.000                    
                                              -X              0.028      Z            -0.578                    
 
                    GT1P1E3{1}                down       64   0.000      X            -0.107                    
                                              +Z              0.580      Y       -64  -0.000                    
                                              -X              0.107      Z             0.580                    
 
                    GT1P1E4{1}                down       31   0.000      X            -0.132                    
                                              -Z              0.647      Y       -31  -0.000                    
                                              -X              0.132      Z            -0.647                    
 
                    GT1P1E5{1}                down       69   0.000      X            -0.020                    
                                              +Z              0.624      Y       -69  -0.000                    
                                              -X              0.020      Z             0.624                    
 
                    GT1P1E6{1}                down       36   0.000      X            -0.035                    
                                              -Z              0.598      Y       -36  -0.000                    
                                              -X              0.035      Z            -0.598                    
 
                    GT1P1E7{1}                down       74   0.000      X            -0.114                    
                                              +Z              0.560      Y       -74  -0.000                    
                                              -X              0.114      Z             0.560                    
 
                    GT1P1E8{1}                down       41   0.000      X            -0.139                    
                                              -Z              0.668      Y       -41  -0.000                    
                                              -X              0.139      Z            -0.668                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AH09               Gravity{1}                up              0.005      X            -0.032                    
 AH09 1   Rod Hgr                             +Z              0.001      Y             0.005                    
 Stiff   :RIGID                               -X              0.032      Z             0.001                    
 
                    Thermal 1{1}              up              0.021      X             0.023                    
 Comp.Wt :   0.000                            -Z              0.005      Y             0.021                    
                                              +X              0.023      Z            -0.005                    
 
                    Static Seismic 1{1}       down            0.005      X             0.076                    
                                              +Z              0.046      Y            -0.005                    
                                              +X              0.076      Z             0.046                    
 
                    Static Seismic 2{1}       down            0.008      X             0.059                    
                                              -Z              0.057      Y            -0.008                    
                                              +X              0.059      Z            -0.057                    
 
                    Static Seismic 3{1}       up              0.004      X            -0.029                    
                                              +Z              0.052      Y             0.004                    
                                              -X              0.029      Z             0.052                    
 
                    Static Seismic 4{1}       up              0.002      X            -0.057                    
                                              -Z              0.051      Y             0.002                    
                                              -X              0.057      Z            -0.051                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 5{1}       down            0.003      X             0.067                    
                                              +Z              0.046      Y            -0.003                    
                                              +X              0.067      Z             0.046                    
 
                    Static Seismic 6{1}       down            0.005      X             0.049                    
                                              -Z              0.056      Y            -0.005                    
                                              +X              0.049      Z            -0.056                    
 
                    Static Seismic 7{1}       up              0.006      X            -0.039                    
                                              +Z              0.053      Y             0.006                    
                                              -X              0.039      Z             0.053                    
 
                    Static Seismic 8{1}       up              0.004      X            -0.067                    
                                              -Z              0.050      Y             0.004                    
                                              -X              0.067      Z            -0.050                    
 
                    Pressure 1{1}             up              0.000      X             0.000                    
                                              -Z              0.000      Y             0.000                    
                                              +X              0.000      Z            -0.000                    
 
                    GT1{1}                    up              0.026      X            -0.009                    
                                              -Z              0.004      Y             0.026                    
                                              -X              0.009      Z            -0.004                    
 
                    GT1P1{1}                  up              0.026      X            -0.009                    
                                              -Z              0.005      Y             0.026                    
                                              -X              0.009      Z            -0.005                    
 
                    GT1P1E1{1}                up              0.021      X             0.068                    
                                              +Z              0.041      Y             0.021                    
                                              +X              0.068      Z             0.041                    
 
                    GT1P1E2{1}                up              0.018      X             0.050                    
                                              -Z              0.061      Y             0.018                    
                                              +X              0.050      Z            -0.061                    
 
                    GT1P1E3{1}                up              0.030      X            -0.038                    
                                              +Z              0.047      Y             0.030                    
                                              -X              0.038      Z             0.047                    
 
                    GT1P1E4{1}                up              0.028      X            -0.065                    
                                              -Z              0.056      Y             0.028                    
                                              -X              0.065      Z            -0.056                    
 
                    GT1P1E5{1}                up              0.023      X             0.058                    
                                              +Z              0.042      Y             0.023                    
                                              +X              0.058      Z             0.042                    
 
                    GT1P1E6{1}                up              0.021      X             0.041                    
                                              -Z              0.060      Y             0.021                    
                                              +X              0.041      Z            -0.060                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E7{1}                up              0.032      X            -0.048                    
                                              +Z              0.048      Y             0.032                    
                                              -X              0.048      Z             0.048                    
 
                    GT1P1E8{1}                up              0.030      X            -0.075                    
                                              -Z              0.055      Y             0.030                    
                                              -X              0.075      Z            -0.055                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AH10               Gravity{1}                down        3   0.000      X            -0.032                    
 AH10 1   Rod Hgr                             +Z              0.032      Y        -3  -0.000                    
 Stiff   :RIGID                               -X              0.032      Z             0.032                    
 
                    Thermal 1{1}              down       15   0.000      X             0.043                    
 Comp.Wt :   0.000                            -Z              0.004      Y       -15  -0.000                    
                                              +X              0.043      Z            -0.004                    
 
                    Static Seismic 1{1}       down        8   0.000      X             0.076                    
                                              +Z              0.039      Y        -8  -0.000                    
                                              +X              0.076      Z             0.039                    
 
                    Static Seismic 2{1}       up          4   0.000      X             0.059                    
                                              -Z              0.078      Y         4   0.000                    
                                              +X              0.059      Z            -0.078                    
 
                    Static Seismic 3{1}       up          3   0.000      X            -0.029                    
                                              +Z              0.053      Y         3   0.000                    
                                              -X              0.029      Z             0.053                    
 
                    Static Seismic 4{1}       up         16   0.000      X            -0.057                    
                                              -Z              0.064      Y        16   0.000                    
                                              -X              0.057      Z            -0.064                    
 
                    Static Seismic 5{1}       down       13   0.000      X             0.067                    
                                              +Z              0.045      Y       -13  -0.000                    
                                              +X              0.067      Z             0.045                    
 
                    Static Seismic 6{1}       up          0   0.000      X             0.049                    
                                              -Z              0.073      Y         0   0.000                    
                                              +X              0.049      Z            -0.073                    
 
                    Static Seismic 7{1}       down        1   0.000      X            -0.039                    
                                              +Z              0.059      Y        -1  -0.000                    
                                              -X              0.039      Z             0.059                    
 
                    Static Seismic 8{1}       up         12   0.000      X            -0.067                    
                                              -Z              0.058      Y        12   0.000                    
                                              -X              0.067      Z            -0.058                    
 
                    Pressure 1{1}             down        0   0.000      X             0.000                    
                                              -Z              0.000      Y         0  -0.000                    
                                              +X              0.000      Z            -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1{1}                    down       18   0.000      X             0.011                    
                                              +Z              0.028      Y       -18  -0.000                    
                                              +X              0.011      Z             0.028                    
 
                    GT1P1{1}                  down       18   0.000      X             0.011                    
                                              +Z              0.028      Y       -18  -0.000                    
                                              +X              0.011      Z             0.028                    
 
                    GT1P1E1{1}                down       27   0.000      X             0.087                    
                                              +Z              0.067      Y       -27  -0.000                    
                                              +X              0.087      Z             0.067                    
 
                    GT1P1E2{1}                down       14   0.000      X             0.070                    
                                              -Z              0.051      Y       -14  -0.000                    
                                              +X              0.070      Z            -0.051                    
 
                    GT1P1E3{1}                down       15   0.000      X            -0.018                    
                                              +Z              0.081      Y       -15  -0.000                    
                                              -X              0.018      Z             0.081                    
 
                    GT1P1E4{1}                down        2   0.000      X            -0.046                    
                                              -Z              0.036      Y        -2  -0.000                    
                                              -X              0.046      Z            -0.036                    
 
                    GT1P1E5{1}                down       31   0.000      X             0.078                    
                                              +Z              0.073      Y       -31  -0.000                    
                                              +X              0.078      Z             0.073                    
 
                    GT1P1E6{1}                down       18   0.000      X             0.061                    
                                              -Z              0.045      Y       -18  -0.000                    
                                              +X              0.061      Z            -0.045                    
 
                    GT1P1E7{1}                down       19   0.000      X            -0.028                    
                                              +Z              0.086      Y       -19  -0.000                    
                                              -X              0.028      Z             0.086                    
 
                    GT1P1E8{1}                down        7   0.000      X            -0.055                    
                                              -Z              0.030      Y        -7  -0.000                    
                                              -X              0.055      Z            -0.030                    
 
 Tag No.: PLATFORM SUPPORT                                                      
 AJ10               Gravity{1}                up              0.038      X            -0.131                    
 AJ10 1   Rod Hgr                             +Z              0.004      Y             0.038                    
 Stiff   :RIGID                               -X              0.131      Z             0.004                    
 
                    Thermal 1{1}              down            0.011      X            -0.022                    
 Comp.Wt :   0.000                            -Z              0.034      Y            -0.011                    
                                              -X              0.022      Z            -0.034                    
 
                    Static Seismic 1{1}       down            0.007      X             0.048                    
                                              +Z              0.032      Y            -0.007                    
                                              +X              0.048      Z             0.032                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 2{1}       down            0.004      X             0.042                    
                                              -Z              0.061      Y            -0.004                    
                                              +X              0.042      Z            -0.061                    
 
                    Static Seismic 3{1}       up              0.006      X            -0.044                    
                                              +Z              0.040      Y             0.006                    
                                              -X              0.044      Z             0.040                    
 
                    Static Seismic 4{1}       up              0.009      X            -0.051                    
                                              -Z              0.052      Y             0.009                    
                                              -X              0.051      Z            -0.052                    
 
                    Static Seismic 5{1}       down            0.010      X             0.056                    
                                              +Z              0.031      Y            -0.010                    
                                              +X              0.056      Z             0.031                    
 
                    Static Seismic 6{1}       down            0.007      X             0.049                    
                                              -Z              0.062      Y            -0.007                    
                                              +X              0.049      Z            -0.062                    
 
                    Static Seismic 7{1}       up              0.003      X            -0.036                    
                                              +Z              0.039      Y             0.003                    
                                              -X              0.036      Z             0.039                    
 
                    Static Seismic 8{1}       up              0.006      X            -0.043                    
                                              -Z              0.053      Y             0.006                    
                                              -X              0.043      Z            -0.053                    
 
                    Pressure 1{1}             up              0.000      X             0.000                    
                                              -Z              0.000      Y             0.000                    
                                              +X              0.000      Z            -0.000                    
 
                    GT1{1}                    up              0.026      X            -0.153                    
                                              -Z              0.030      Y             0.026                    
                                              -X              0.153      Z            -0.030                    
 
                    GT1P1{1}                  up              0.027      X            -0.153                    
                                              -Z              0.030      Y             0.027                    
                                              -X              0.153      Z            -0.030                    
 
                    GT1P1E1{1}                up              0.020      X            -0.105                    
                                              +Z              0.003      Y             0.020                    
                                              -X              0.105      Z             0.003                    
 
                    GT1P1E2{1}                up              0.022      X            -0.112                    
                                              -Z              0.091      Y             0.022                    
                                              -X              0.112      Z            -0.091                    
 
                    GT1P1E3{1}                up              0.033      X            -0.197                    
                                              +Z              0.010      Y             0.033                    
                                              -X              0.197      Z             0.010                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E4{1}                up              0.036      X            -0.204                    
                                              -Z              0.081      Y             0.036                    
                                              -X              0.204      Z            -0.081                    
 
                    GT1P1E5{1}                up              0.017      X            -0.097                    
                                              +Z              0.001      Y             0.017                    
                                              -X              0.097      Z             0.001                    
 
                    GT1P1E6{1}                up              0.019      X            -0.104                    
                                              -Z              0.092      Y             0.019                    
                                              -X              0.104      Z            -0.092                    
 
                    GT1P1E7{1}                up              0.030      X            -0.190                    
                                              +Z              0.009      Y             0.030                    
                                              -X              0.190      Z             0.009                    
 
                    GT1P1E8{1}                up              0.033      X            -0.196                    
                                              -Z              0.083      Y             0.033                    
                                              -X              0.196      Z            -0.083                    
 
 Tag No.: LOADING ARM SUPPORT                                                   
 AJ11               Gravity{1}                down      709   0.000      X        -5   0.000                    
 AJ11 1   Guide                               left        4   0.000      Y      -709  -0.000                    
 Stiff   :RIGID                               back            0.000      Z        -4  -0.000                    
 
                    Thermal 1{1}              up        196   0.000      X         1   0.000                    
 Comp.Wt :   0.000                            left        0   0.000      Y       196   0.000                    
                                              forw        0   0.000      Z         0   0.000                    
 
                    Static Seismic 1{1}       up         52   0.000      X         0   0.000                    
                                              rght       42   0.000      Y        52   0.000                    
                                              back        0  -0.000      Z        42   0.000                    
 
                    Static Seismic 2{1}       up         53   0.000      X         1   0.000                    
                                              left       44   0.000      Y        53   0.000                    
                                              back        0  -0.000      Z       -44  -0.000                    
 
                    Static Seismic 3{1}       up         16   0.000      X         0  -0.000                    
                                              rght       43   0.000      Y        16   0.000                    
                                              back        0   0.000      Z        43   0.000                    
 
                    Static Seismic 4{1}       up         17   0.000      X         0  -0.000                    
                                              left       44   0.000      Y        17   0.000                    
                                              back        0   0.000      Z       -44  -0.000                    
 
                    Static Seismic 5{1}       down       13   0.000      X         0   0.000                    
                                              rght       41   0.000      Y       -13  -0.000                    
                                              back        0  -0.000      Z        41   0.000                    
 
                    Static Seismic 6{1}       down       12   0.000      X         0   0.000                    
                                              left       45   0.000      Y       -12  -0.000                    
                                              back        0  -0.000      Z       -45  -0.000                    
 

Page 844

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 847 of 888



----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:58 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 118
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 7{1}       down       49   0.000      X        -1  -0.000                    
                                              rght       42   0.000      Y       -49  -0.000                    
                                              back        0   0.000      Z        42   0.000                    
 
                    Static Seismic 8{1}       down       48   0.000      X         0  -0.000                    
                                              left       45   0.000      Y       -48  -0.000                    
                                              back        0   0.000      Z       -45  -0.000                    
 
                    Pressure 1{1}             down        0   0.000      X         0  -0.000                    
                                              left        0   0.000      Y         0  -0.000                    
                                              back        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down      512   0.000      X        -4   0.000                    
                                              left        5   0.000      Y      -512  -0.000                    
                                              forw        0   0.000      Z        -5  -0.000                    
 
                    GT1P1{1}                  down      512   0.000      X        -4   0.000                    
                                              left        5   0.000      Y      -512  -0.000                    
                                              forw        0   0.000      Z        -5  -0.000                    
 
                    GT1P1E1{1}                down      460   0.000      X        -4   0.000                    
                                              rght       37   0.000      Y      -460  -0.000                    
                                              back            0.000      Z        37   0.000                    
 
                    GT1P1E2{1}                down      459   0.000      X        -3   0.000                    
                                              left       49   0.000      Y      -459  -0.000                    
                                              back            0.000      Z       -49  -0.000                    
 
                    GT1P1E3{1}                down      496   0.000      X        -4   0.000                    
                                              rght       38   0.000      Y      -496  -0.000                    
                                              back            0.000      Z        38   0.000                    
 
                    GT1P1E4{1}                down      495   0.000      X        -3   0.000                    
                                              left       49   0.000      Y      -495  -0.000                    
                                              back            0.000      Z       -49  -0.000                    
 
                    GT1P1E5{1}                down      525   0.000      X        -4   0.000                    
                                              rght       36   0.000      Y      -525  -0.000                    
                                              back            0.000      Z        36   0.000                    
 
                    GT1P1E6{1}                down      524   0.000      X        -3   0.000                    
                                              left       50   0.000      Y      -524  -0.000                    
                                              back            0.000      Z       -50  -0.000                    
 
                    GT1P1E7{1}                down      561   0.000      X        -4   0.000                    
                                              rght       37   0.000      Y      -561  -0.000                    
                                              back            0.000      Z        37   0.000                    
 
                    GT1P1E8{1}                down      560   0.000      X        -4   0.000                    
                                              left       49   0.000      Y      -560  -0.000                    
                                              back            0.000      Z       -49  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
 Tag No.: LOADING ARM SUPPORT                                                   
 AJ11               Gravity{1}                forw       28   0.000      X        28   0.000                    
 AJ11 2   Line Stp                            down            0.000      Y         0  -0.000                    
 Stiff   :RIGID                               left            0.000      Z         0  -0.000                    
 
                    Thermal 1{1}              forw       67   0.000      X        67   0.000                    
 Comp.Wt :   0.000                            down            0.000      Y         0   0.000                    
                                              left            0.000      Z         1   0.000                    
 
                    Static Seismic 1{1}       forw       52   0.000      X        52   0.000                    
                                              down            0.000      Y         0   0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    Static Seismic 2{1}       forw       53   0.000      X        53   0.000                    
                                              down            0.000      Y         0   0.000                    
                                              left            0.000      Z         0  -0.000                    
 
                    Static Seismic 3{1}       back       48   0.000      X       -48  -0.000                    
                                              down            0.000      Y         0   0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    Static Seismic 4{1}       back       47   0.000      X       -47  -0.000                    
                                              down            0.000      Y         0   0.000                    
                                              left            0.000      Z         0  -0.000                    
 
                    Static Seismic 5{1}       forw       49   0.000      X        49   0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    Static Seismic 6{1}       forw       50   0.000      X        50   0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0  -0.000                    
 
                    Static Seismic 7{1}       back       51   0.000      X       -51  -0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    Static Seismic 8{1}       back       50   0.000      X       -50  -0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0  -0.000                    
 
                    Pressure 1{1}             back        0   0.000      X         0  -0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0  -0.000                    
 
                    GT1{1}                    forw       94   0.000      X        94   0.000                    
                                              down            0.000      Y        -1  -0.000                    
                                              left            0.000      Z         1  -0.000                    
 
                    GT1P1{1}                  forw       94   0.000      X        94   0.000                    
                                              down            0.000      Y        -1  -0.000                    
                                              left            0.000      Z         1  -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E1{1}                forw      147   0.000      X       147   0.000                    
                                              down            0.000      Y        -1  -0.000                    
                                              left            0.000      Z         1   0.000                    
 
                    GT1P1E2{1}                forw      147   0.000      X       147   0.000                    
                                              down            0.000      Y        -1  -0.000                    
                                              left            0.000      Z         1  -0.000                    
 
                    GT1P1E3{1}                forw       47   0.000      X        47   0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    GT1P1E4{1}                forw       47   0.000      X        47   0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0  -0.000                    
 
                    GT1P1E5{1}                forw      143   0.000      X       143   0.000                    
                                              down            0.000      Y        -1  -0.000                    
                                              left            0.000      Z         1   0.000                    
 
                    GT1P1E6{1}                forw      144   0.000      X       144   0.000                    
                                              down            0.000      Y        -1  -0.000                    
                                              left            0.000      Z         1  -0.000                    
 
                    GT1P1E7{1}                forw       43   0.000      X        43   0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0   0.000                    
 
                    GT1P1E8{1}                forw       44   0.000      X        44   0.000                    
                                              down            0.000      Y         0  -0.000                    
                                              left            0.000      Z         0  -0.000                    
 
 Tag No.: TYPE 3                                                                
 AK02               Gravity{1}                down      233   0.000      X             0.000                    
 AK02 1   Guide                               rght            0.000      Y      -233  -0.000                    
 Stiff   :RIGID                               back            0.000      Z            -0.000                    
 
                    Thermal 1{1}              down      230   0.000      X       359   0.007                    
 Comp.Wt :   0.000                            rght       42   0.001      Y      -230  -0.000                    
                                              back      359   0.007      Z       -42  -0.001                    
 
                    Static Seismic 1{1}       up        127   0.000      X      -359   0.000                    
                                              left       42   0.000      Y       127   0.000                    
                                              forw      359  -0.000      Z        42   0.000                    
 
                    Static Seismic 2{1}       up        142   0.000      X      -359   0.000                    
                                              left       42  -0.001      Y       142   0.000                    
                                              forw      359  -0.000      Z        42  -0.001                    
 
                    Static Seismic 3{1}       down       82   0.000      X      -359   0.000                    
                                              left       42   0.000      Y       -82  -0.000                    
                                              forw      359  -0.000      Z        42   0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 4{1}       down       66   0.000      X      -359   0.000                    
                                              left       42  -0.000      Y       -66  -0.000                    
                                              forw      359  -0.000      Z        42  -0.000                    
 
                    Static Seismic 5{1}       up         57   0.000      X      -359   0.000                    
                                              left       42   0.000      Y        57   0.000                    
                                              forw      359  -0.000      Z        42   0.000                    
 
                    Static Seismic 6{1}       up         73   0.000      X      -359   0.000                    
                                              left       42  -0.001      Y        73   0.000                    
                                              forw      359  -0.000      Z        42  -0.001                    
 
                    Static Seismic 7{1}       down      151   0.000      X      -359   0.000                    
                                              left       42   0.000      Y      -151  -0.000                    
                                              forw      359  -0.000      Z        42   0.000                    
 
                    Static Seismic 8{1}       down      135   0.000      X      -359   0.000                    
                                              left       42  -0.000      Y      -135  -0.000                    
                                              forw      359  -0.000      Z        42  -0.000                    
 
                    Pressure 1{1}             up          0   0.000      X         0  -0.000                    
                                              rght        0   0.000      Y         0   0.000                    
                                              forw        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    down      463   0.000      X       359   0.007                    
                                              rght       42   0.001      Y      -463  -0.000                    
                                              back      359   0.007      Z       -42  -0.001                    
 
                    GT1P1{1}                  down      463   0.000      X       359   0.007                    
                                              rght       42   0.001      Y      -463  -0.000                    
                                              back      359   0.007      Z       -42  -0.001                    
 
                    GT1P1E1{1}                down      337   0.000      X             0.007                    
                                              rght            0.000      Y      -337  -0.000                    
                                              back            0.007      Z            -0.000                    
 
                    GT1P1E2{1}                down      321   0.000      X             0.007                    
                                              rght            0.001      Y      -321  -0.000                    
                                              back            0.007      Z            -0.001                    
 
                    GT1P1E3{1}                down      545   0.000      X             0.007                    
                                              rght            0.000      Y      -545  -0.000                    
                                              back            0.007      Z            -0.000                    
 
                    GT1P1E4{1}                down      529   0.000      X             0.007                    
                                              rght            0.001      Y      -529  -0.000                    
                                              back            0.007      Z            -0.001                    
 
                    GT1P1E5{1}                down      406   0.000      X             0.007                    
                                              rght            0.000      Y      -406  -0.000                    
                                              back            0.007      Z            -0.000                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E6{1}                down      390   0.000      X             0.007                    
                                              rght            0.001      Y      -390  -0.000                    
                                              back            0.007      Z            -0.001                    
 
                    GT1P1E7{1}                down      614   0.000      X             0.007                    
                                              rght            0.000      Y      -614  -0.000                    
                                              back            0.007      Z            -0.000                    
 
                    GT1P1E8{1}                down      598   0.000      X             0.007                    
                                              rght            0.001      Y      -598  -0.000                    
                                              back            0.007      Z            -0.001                    
 
 Tag No.: TYPE 5                                                                
 AN10               Gravity{1}                down       10   0.000      X             0.000                    
 AN10 1   Guide                               left            0.001      Y       -10  -0.000                    
 Stiff   :RIGID                               back            0.000      Z             0.001                    
 
                    Thermal 1{1}              up         42   0.000      X         3   0.000                    
 Comp.Wt :   0.000                            rght        8   0.000      Y        42   0.000                    
                                              back        3   0.000      Z        -8  -0.000                    
 
                    Static Seismic 1{1}       up          6   0.000      X        -3   0.008                    
                                              left        8   0.010      Y         6   0.000                    
                                              forw        3  -0.008      Z         8   0.010                    
 
                    Static Seismic 2{1}       up          5   0.000      X        -3   0.006                    
                                              left        3  -0.032      Y         5   0.000                    
                                              forw        3  -0.006      Z         3  -0.032                    
 
                    Static Seismic 3{1}       up          5   0.000      X        -3  -0.001                    
                                              left        8   0.006      Y         5   0.000                    
                                              forw        3   0.001      Z         8   0.006                    
 
                    Static Seismic 4{1}       up          4   0.000      X        -3  -0.004                    
                                              left        1  -0.032      Y         4   0.000                    
                                              forw        3   0.004      Z         1  -0.032                    
 
                    Static Seismic 5{1}       up          4   0.000      X        -3   0.008                    
                                              left        8   0.010      Y         4   0.000                    
                                              forw        3  -0.008      Z         8   0.010                    
 
                    Static Seismic 6{1}       up          3   0.000      X        -3   0.006                    
                                              left        3  -0.032      Y         3   0.000                    
                                              forw        3  -0.006      Z         3  -0.032                    
 
                    Static Seismic 7{1}       up          3   0.000      X        -3  -0.001                    
                                              left        8   0.006      Y         3   0.000                    
                                              forw        3   0.001      Z         8   0.006                    
 
                    Static Seismic 8{1}       up          2   0.000      X        -3  -0.004                    
                                              left        1  -0.032      Y         2   0.000                    
                                              forw        3   0.004      Z         1  -0.032                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Pressure 1{1}             down        0   0.000      X         0   0.000                    
                                              rght        0   0.000      Y         0  -0.000                    
                                              back        0   0.000      Z         0  -0.000                    
 
                    GT1{1}                    up         32   0.000      X         3   0.000                    
                                              rght        8  -0.001      Y        32   0.000                    
                                              back        3   0.000      Z        -8   0.001                    
 
                    GT1P1{1}                  up         32   0.000      X         3   0.000                    
                                              rght        8  -0.001      Y        32   0.000                    
                                              back        3   0.000      Z        -8   0.001                    
 
                    GT1P1E1{1}                up         38   0.000      X             0.008                    
                                              left            0.010      Y        38   0.000                    
                                              back            0.008      Z             0.010                    
 
                    GT1P1E2{1}                up         37   0.000      X             0.006                    
                                              rght        5   0.031      Y        37   0.000                    
                                              back            0.006      Z        -5  -0.031                    
 
                    GT1P1E3{1}                up         37   0.000      X            -0.001                    
                                              left            0.007      Y        37   0.000                    
                                              forw           -0.001      Z             0.007                    
 
                    GT1P1E4{1}                up         35   0.000      X            -0.004                    
                                              rght        7   0.031      Y        35   0.000                    
                                              forw           -0.004      Z        -7  -0.031                    
 
                    GT1P1E5{1}                up         36   0.000      X             0.008                    
                                              left            0.011      Y        36   0.000                    
                                              back            0.008      Z             0.011                    
 
                    GT1P1E6{1}                up         35   0.000      X             0.006                    
                                              rght        5   0.031      Y        35   0.000                    
                                              back            0.006      Z        -5  -0.031                    
 
                    GT1P1E7{1}                up         34   0.000      X            -0.001                    
                                              left            0.007      Y        34   0.000                    
                                              forw           -0.001      Z             0.007                    
 
                    GT1P1E8{1}                up         33   0.000      X            -0.004                    
                                              rght        7   0.031      Y        33   0.000                    
                                              forw           -0.004      Z        -7  -0.031                    
 
 Tag No.: TYPE 5                                                                
 AO11               Gravity{1}                down      197   0.000      X            -0.001                    
 AO11 1   Guide                               rght            0.001      Y      -197  -0.000                    
 Stiff   :RIGID                               forw            0.001      Z            -0.001                    
 
                    Thermal 1{1}              up        119   0.000      X       -41  -0.015                    
 Comp.Wt :   0.000                            rght       45   0.016      Y       119   0.000                    
                                              forw       41   0.015      Z       -45  -0.016                    
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                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 1{1}       up         24   0.000      X        40   0.016                    
                                              left       44   0.046      Y        24   0.000                    
                                              back       40   0.016      Z        44   0.046                    
 
                    Static Seismic 2{1}       up         21   0.000      X        40   0.008                    
                                              rght      126   0.013      Y        21   0.000                    
                                              back       40   0.008      Z      -126  -0.013                    
 
                    Static Seismic 3{1}       up         13   0.000      X        40   0.020                    
                                              left       44   0.045      Y        13   0.000                    
                                              back       40   0.020      Z        44   0.045                    
 
                    Static Seismic 4{1}       up         26   0.000      X        40   0.009                    
                                              rght      140   0.013      Y        26   0.000                    
                                              back       40   0.009      Z      -140  -0.013                    
 
                    Static Seismic 5{1}       down       22   0.000      X        40   0.016                    
                                              left       44   0.046      Y       -22  -0.000                    
                                              back       40   0.016      Z        44   0.046                    
 
                    Static Seismic 6{1}       down       24   0.000      X        40   0.008                    
                                              rght      129   0.013      Y       -24  -0.000                    
                                              back       40   0.008      Z      -129  -0.013                    
 
                    Static Seismic 7{1}       down       33   0.000      X        40   0.019                    
                                              left       44   0.044      Y       -33  -0.000                    
                                              back       40   0.019      Z        44   0.044                    
 
                    Static Seismic 8{1}       down       20   0.000      X        40   0.009                    
                                              rght      142   0.013      Y       -20  -0.000                    
                                              back       40   0.009      Z      -142  -0.013                    
 
                    Pressure 1{1}             up          2   0.000      X         0  -0.000                    
                                              left        2   0.000      Y         2   0.000                    
                                              back        0  -0.000      Z         2   0.000                    
 
                    GT1{1}                    down       78   0.000      X       -41  -0.015                    
                                              rght       45   0.018      Y       -78  -0.000                    
                                              forw       41   0.015      Z       -45  -0.018                    
 
                    GT1P1{1}                  down       76   0.000      X       -40  -0.016                    
                                              rght       44   0.018      Y       -76  -0.000                    
                                              forw       40   0.016      Z       -44  -0.018                    
 
                    GT1P1E1{1}                down       52   0.000      X             0.000                    
                                              left            0.029      Y       -52  -0.000                    
                                              back            0.000      Z             0.029                    
 
                    GT1P1E2{1}                down       56   0.000      X            -0.008                    
                                              rght      170   0.031      Y       -56  -0.000                    
                                              forw            0.008      Z      -170  -0.031                    
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----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:58 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 125
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E3{1}                down       63   0.000      X             0.004                    
                                              left            0.027      Y       -63  -0.000                    
                                              back            0.004      Z             0.027                    
 
                    GT1P1E4{1}                down       51   0.000      X            -0.007                    
                                              rght      183   0.031      Y       -51  -0.000                    
                                              forw            0.007      Z      -183  -0.031                    
 
                    GT1P1E5{1}                down       98   0.000      X            -0.000                    
                                              left            0.028      Y       -98  -0.000                    
                                              forw            0.000      Z             0.028                    
 
                    GT1P1E6{1}                down      100   0.000      X            -0.008                    
                                              rght      172   0.031      Y      -100  -0.000                    
                                              forw            0.008      Z      -172  -0.031                    
 
                    GT1P1E7{1}                down      109   0.000      X             0.004                    
                                              left            0.027      Y      -109  -0.000                    
                                              back            0.004      Z             0.027                    
 
                    GT1P1E8{1}                down       97   0.000      X            -0.007                    
                                              rght      185   0.031      Y       -97  -0.000                    
                                              forw            0.007      Z      -185  -0.031                    
 
 Tag No.: TYPE 8                                                                
 AP03               Gravity{1}                down       96   0.000      X             0.000                    
 AP03 1   Guide                               left            0.000      Y       -96  -0.000                    
 Stiff   :RIGID                               back            0.000      Z            -0.000                    
 
                    Thermal 1{1}              down            0.000      X             0.000                    
 Comp.Wt :   0.000                            left            0.000      Y             0.000                    
                                              forw       75   0.003      Z        75   0.003                    
 
                    Static Seismic 1{1}       up         54   0.000      X             0.000                    
                                              left            0.000      Y        54   0.000                    
                                              back       75  -0.000      Z       -75   0.000                    
 
                    Static Seismic 2{1}       down       31   0.000      X             0.000                    
                                              left            0.000      Y       -31  -0.000                    
                                              back       75  -0.000      Z       -75   0.000                    
 
                    Static Seismic 3{1}       up         54   0.000      X            -0.000                    
                                              rght            0.000      Y        54   0.000                    
                                              back       75  -0.000      Z       -75   0.000                    
 
                    Static Seismic 4{1}       down       31   0.000      X            -0.000                    
                                              rght            0.000      Y       -31  -0.000                    
                                              back       75  -0.000      Z       -75   0.000                    
 
                    Static Seismic 5{1}       up         31   0.000      X             0.000                    
                                              left            0.000      Y        31   0.000                    
                                              back       75  -0.000      Z       -75   0.000                    
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----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:58 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 126
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    Static Seismic 6{1}       down       54   0.000      X             0.000                    
                                              left            0.000      Y       -54  -0.000                    
                                              back       75  -0.000      Z       -75   0.000                    
 
                    Static Seismic 7{1}       up         31   0.000      X            -0.000                    
                                              rght            0.000      Y        31   0.000                    
                                              back       75  -0.000      Z       -75   0.000                    
 
                    Static Seismic 8{1}       down       54   0.000      X            -0.000                    
                                              rght            0.000      Y       -54  -0.000                    
                                              back       75  -0.000      Z       -75   0.000                    
 
                    Pressure 1{1}             down            0.000      X             0.000                    
                                              left            0.000      Y             0.000                    
                                              forw           -0.000      Z             0.000                    
 
                    GT1{1}                    down       96   0.000      X             0.000                    
                                              left            0.000      Y       -96  -0.000                    
                                              forw       75   0.003      Z        75   0.003                    
 
                    GT1P1{1}                  down       96   0.000      X             0.000                    
                                              left            0.000      Y       -96  -0.000                    
                                              forw       75   0.003      Z        75   0.003                    
 
                    GT1P1E1{1}                down       43   0.000      X             0.000                    
                                              left            0.000      Y       -43  -0.000                    
                                              forw            0.003      Z             0.003                    
 
                    GT1P1E2{1}                down      127   0.000      X             0.000                    
                                              left            0.000      Y      -127  -0.000                    
                                              forw            0.003      Z             0.003                    
 
                    GT1P1E3{1}                down       43   0.000      X            -0.000                    
                                              rght            0.000      Y       -43  -0.000                    
                                              forw            0.003      Z             0.003                    
 
                    GT1P1E4{1}                down      127   0.000      X            -0.000                    
                                              rght            0.000      Y      -127  -0.000                    
                                              forw            0.003      Z             0.003                    
 
                    GT1P1E5{1}                down       66   0.000      X             0.000                    
                                              left            0.000      Y       -66  -0.000                    
                                              forw            0.003      Z             0.003                    
 
                    GT1P1E6{1}                down      150   0.000      X             0.000                    
                                              left            0.000      Y      -150  -0.000                    
                                              forw            0.003      Z             0.003                    
 
                    GT1P1E7{1}                down       66   0.000      X            -0.000                    
                                              rght            0.000      Y       -66  -0.000                    
                                              forw            0.003      Z             0.003                    
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----------------------------------------------------------------------------------------------------------------
ETF Facility High Temp                                                                                          
09/25/2020 WRPS-310                                               BENTLEY                                       
04:58 PM                                                          AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 127
----------------------------------------------------------------------------------------------------------------

                                         S U P P O R T    F O R C E S                                           
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                       
  Point/  Connect/    Load                          L O C A L              G L O B A L                          
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                    
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                   
                    GT1P1E8{1}                down      150   0.000      X            -0.000                    
                                              rght            0.000      Y      -150  -0.000                    
                                              forw            0.003      Z             0.003                    

Page 854

RPP-CALC-64086 Rev.00 9/29/2020 - 10:48 AM 857 of 888



Main Facility B31.3 Piping Analysis 

RPP-CALC-64086, Rev. 0  

Attachment 1 

Vendor Data 
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6 | FLANGED SERIES – F15/F30

Model F15 – Class 150

Size A øB C C1 D E øF øS N / øT Cv Torque* Weight

IN
C

H
ES

1/2 4.25 0.59 2.88 1.54 6.50 1.79 3.50 2.38 4 x 0.62 32

LB
S-

IN

36

LB
S

4
3/4 4.62 0.79 2.97 1.67 6.50 2.01 3.88 2.75 4 x 0.62 60 65 5
1 5.00 0.98 3.41 2.05 7.87 2.13 4.25 3.12 4 x 0.62 105 95 10

1-1/2 6.50 1.49 4.20 2.60 9.84 2.76 5.00 3.88 4 x 0.62 275 230 14
2 7.00 1.97 4.53 2.95 10.43 3.07 6.00 4.75 4 x 0.75 500 390 20.5

M
ILL

IM
ET

ER
S 15 108.0 15.0 73.25 39.0 165.0 45.5 88.9 60.5 4 x 15.8 28

N
m

4

KG

2
20 117.0 20.0 75.40 42.4 165.0 51.0 98.6 69.9 4 x 15.8 52 7 2
25 127.0 24.9 86.69 52.0 199.9 54.0 108.0 79.0 4 x 15.8 91 11 4.5

40 165.0 37.9 106.60 66.0 249.9 70.0 127.0 98.6 4 x 15.8 238 26 6
50 177.8 50.0 115.01 74.9 264.9 78.0 152.0 120.7 4 x 19.0 433 44 9

Model F30 – Class 300

Size A øB C C1 D E øF øS N / øT Cv Torque* Weight

IN
C

H
ES

1/2 5.50 0.59 2.92 1.57 6.50 2.44 3.75 2.62 4 x 0.62 32

LB
S-

IN

40

LB
S

5
3/4 6.00 0.79 2.97 1.67 6.50 2.72 4.62 3.25 4 x 0.75 60 70 7
1 6.50 0.98 3.41 2.05 7.87 2.91 4.88 3.50 4 x 0.75 105 108 10

1-1/2 7.50 1.49 4.04 2.60 9.84 3.27 6.12 4.50 4 x 0.88 275 270 19
2 8.50 1.97 4.53 2.95 10.43 3.94 6.50 5.00 8 x 0.75 500 445 25

M
ILL

IM
ET

ER
S 15 139.7 15.0 74.23 39.9 165.0 62.0 95.0 66.6 4 x 15.8 28

N
m

5

KG

2
20 152.0 20.0 75.40 42.0 165.0 69.0 117.0 82.6 4 x 19.0 52 8 3
25 165.0 24.9 86.61 52.0 199.9 73.9 124.0 88.9 4 x 19.0 91 12 5

40 190.5 37.9 102.50 66.0 249.9 83.0 155.5 114.0 4 x 22.0 238 31 9
50 215.9 50.0 115.06 74.9 264.9 100.0 165.0 127.0 8 x 19.0 433 50 11

Face to Face dimensions meet ASME B16.10 long pattern and short pattern (sizes 1/2 " thru 2").
*Torque at maximum rated pressure, clean water, TFM 1600 seating material. Other seat materials exhibit different torques.
Please refer to TB 1005 for specific torques.

DIMENSIONS – Secure Mount

Size H J F0 BC
DIA. K L M øP U

UNC

IN
C

H
ES

1/2 1.17 1.17 F04 1.65 0.31 0.61 0.25 0.37 #10-24
3/4 1.17 1.17 F04 1.65 0.31 0.61 0.25 0.37 #10-24
1 1.39 1.39 F05 1.97 0.43 0.82 0.31 0.43 1/4-20

1-1/2 1.95 1.95 F07 2.76 0.55 0.95 0.37 0.62 5/16-18
2 1.95 1.95 F07 2.76 0.55 0.95 0.37 0.62 5/16-18

M
ILL

IM
ET

ER
S 15 29.7 29.7 F04 41.9 7.9 15.5 6.0 9.4 #10-24

20 29.7 29.7 F04 41.9 7.9 15.5 6.0 9.4 #10-24
25 35.0 35.0 F05 50.0 10.9 20.8 7.9 10.9 1/4-20

40 49.5 49.5 F07 70.0 14.0 24.0 9.5 15.8 5/16-18
50 49.5 49.5 F07 70.0 14.0 24.0 9.5 15.8 5/16-18

Ux4

M

J

K

L

øP H

F15/F30 DIMENSIONS ½" – 2" VALVES (15mm - 50mm)

A
E

D

N-øT
C

øF

C1

øSøB
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FLANGED SERIES – F15/F30 | 7

Model F15 – Class 150

Size A øB C C1 D E øF øS N / øT Cv Torque* Weight

IN
C

H
ES

2-1/2 7.50 2.56 6.63 3.39 15.35 3.08 7.00 5.50 4 x 0.75 780

LB
S-

IN

500

LB
S

36
3 8.00 2.99 6.92 3.66 15.35 3.74 7.50 6.00 4 x 0.75 1,150 650 45
4 9.00 3.99 7.59 4.39 15.35 4.47 9.00 7.50 8 x 0.75 2,100 1,505 65
6 15.50 5.98 12.38 7.17 15.35 7.62 11.00 9.50 8 x 0.88 5,000 3,250 157
8 18.00 7.87 12.66 7.60 38.98 8.35 13.50 11.75 8 x 0.88 9,600 4,750 290
10 21.00 9.84 14.80 9.88 38.98 10.47 16.00 14.25 12 x 1.00 15,000 13,700 500
12 24.00 11.81 16.37 11.46 38.98 12.01 19.00 17.00 12 x 1.00 21,000 19,700 700

M
ILL

IM
ET

ER
S

65 190.5 65.0 168.40 86.0 389.9 78.0 177.8 139.7 4 x 19.0 675

N
m

56

KG

16
80 203.0 76.0 175.65 93.0 389.9 95.0 190.5 152.0 4 x 19.0 995 73 20
100 228.6 101.0 192.90 111.5 389.9 113.5 228.6 190.5 8 x 19.0 1,817 170 29.5
150 393.7 151.9 314.55 182.0 389.9 193.6 279.0 241.0 8 x 22.0 4,325 367 71
200 457.0 199.9 321.58 193.0 990.0 212.0 342.9 298.5 8 x 22.0 8,304 537 132
250 533.0 249.9 375.85 251.0 990.0 265.9 406.0 362.0 12 x 25.0 12,975 1,548 227
300 609.6 300.0 415.85 291.0 990.0 305.0 482.6 431.8 12 x 25.0 18,165 2,226 318

Model F30 – Class 300

Size A øB C C1 D E øF øS N / øT Cv Torque* Weight

IN
C

H
ES

2-1/2 9.50 2.56 6.55 3.39 15.35 4.18 7.50 5.88 8 x 0.88 780

LB
S-

IN

600
LB

S
44

3 11.12 2.99 6.85 3.72 15.35 5.57 8.25 6.62 8 x 0.88 1,150 850 61
4 12.00 3.99 7.56 4.35 15.35 5.96 10.00 7.88 8 x 0.88 2,100 2,600 96
6 15.88 5.98 12.37 7.19 38.98 7.60 12.50 10.62 12 x 0.88 5,000 5,300 243
8 19.75 7.87 13.82 8.64 38.98 9.33 15.00 13.00 12 x 1.00 9,600 7,600 430
10 22.38 9.84 - 9.69 38.98 11.18 17.50 15.25 16 x 1.12 15,000 17,800 610
12 25.50 11.81 - 11.26 38.98 12.80 20.50 17.75 16 x 1.25 21,000 24,800 950

M
ILL

IM
ET

ER
S

65 241.0 65.0 166.40 86.0 389.9 106.0 190.5 149.0 8 x 22.0 675

N
m

68

KG

20
80 282.5 76.0 173.90 94.5 389.9 141.5 209.6 168.0 8 x 22.0 995 96 27.7
100 304.8 101.0 192.05 110.5 389.9 151.0 254.0 200.0 8 x 22.0 1,817 294 44
150 403.0 151.9 314.20 182.6 990.0 193.0 317.5 269.8 12 x 22.0 4,325 599 110
200 501.7 199.9 351.05 219.5 990.0 237.0 381.0 330.0 12 x 25.0 8,304 859 195
250 568.5 249.9 - 246.0 990.0 284.0 444.5 387.0 16 x 28.5 12,975 2,011 277
300 647.7 300.0 - 286.0 990.0 325.0 520.7 450.9 16 x 31.8 18,165 2,802 431

1  For 8” F30:  K=1.61, L=3.42 
2  For 10” F30: L=3.82, P=2.165
NOTE 1: Ball Support as shown on Page 3 is included on 6”-12” F15 and 6”-12” F30 valves.
NOTE 2: 2½”, 3” & 4” valves feature a NAMUR stem slot for ease of limit switch mounting.
Face to Face dimensions meet ASME B16.10 long pattern in all sizes and short pattern sizes up to 4" F15 and up to 6" F30.
*Torque at maximum rated pressure, clean water, TFM 1600 seating material. Other seat materials exhibit different torques.
Please refer to TB 1005 for specific torques.

DIMENSIONS – Secure Mount

Size H J F0 BC
DIA. K L M øP U

UNC

IN
C

H
ES

2-1/2 - 4 3.54 1.87 F10 — 1.75 3.10 0.67 1.10 1/2-13

6 3.37 3.37 F12 4.77 1.61 3.58 1.02 1.71 1/2-13

81 3.37 3.37 F12 4.77 2.131 3.581 1.02 1.71 1/2-13

10-122 4.53 4.53 F16 6.40 2.15 3.862 1.38 1.972 5/8-11

M
ILL

IM
ET

ER
S 65 - 100 89.9 47.5 F10 — 44.5 78.7 17.0 27.9 1/2-13

150 85.6 85.6 F12 121.0 40.9 90.9 25.9 43.5 1/2-13

200 85.6 85.6 F12 121.0 54.0 90.9 25.9 43.5 1/2-13

250-300 115.0 115.0 F16 162.6 54.6 98.0 35.0 50.0 5/8-11

F15/F30 DIMENSIONS 2½" – 12" VALVES (65mm - 300mm)

Ux4

M

K

øP

L

H

J

NOTE 1

A

D

N-øT

øB øFøS

C1

C

E
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M=3"
K=2"
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BALL VALVES

62
TECHNICAL HELPLINE: +44 (0)1473 277400   

E: enquiries@cranefs.com  W: www.cranefs.com

G
E

N
E

R
A

L 
V

A
LV

E
S

Every effort has been made to ensure that the information contained in this publication is accurate at the time of publishing. Crane Ltd assumes no responsibility or liability for typographical errors or  
omissions or for any misinterpretation of the information within the publication and reserves the right to change without notice.

Swing Check Valve 

Features & Benefits
• Cast Steel, bolted cap  and flanged

• Swing check valves prevent reversal of flow through the pipeline

• Can be installed in horizontal or vertical, upward flow piping

• Offer low resistance to flow and are particularly suited to low velocity 
service

• Seat ring is seal welded to eliminate leak paths

147XU 147XU

Dimensional Drawing

Class 150

Dimensions & Weights 

 SIZE WEIGHT A B VALVE OPEN  
 (inch) (lbs) (inch) (inch)

 2  33  8.00  6.75
 21/2  57  8.50  7.12

 3  59  9.50  7.38

 4  93  11.50  8.50

 6  165  14.00  10.25

 8  275  19.50  11.88

 10  440  24.50  13.88

 12  680  27.50  15.75

 14  950  31.00  17.75

 16  1225  34.00  19.00

 18  1700  38.50  21.25

 20  1850  38.50  23.58

 24  2900  51.00  26.75

SIZE RANGE: 2 - 24 inches

PRESSURE RATING: Class 150
Carbon Steel

ASTM A216 Grade WCB

285 psi @ -20°F to 100°F

SPECIFICATION: Swing check valves prevent reversal of flow through pipelines.

Most Crane FS swing check valves can be installed in horizontal or vertical upward flow 
piping. They offer low resistance to flow and are particularly suited to low velocity service.

PART  MATERIAL  

Body  A216 WCB

Cap  A216 WCB

Seat Ring  Hardfaced

Disc  13% CR Overlay

Hinge  WCB

Pins, Hinge  410 SS

Disc Washer  Steel

Cap Screw  A307 Gr. B

Cap Gasket  Soft Iron

Cap Studs  A193 Gr. B7

Cap Nuts  A194 Gr. 2H

ID Tags  SS

ID Pins  Steel

Materials 

STEEL VALVES ANSI B16.34 

FACE-TO-FACE/END-TO-END ANSI B16.10

FLANGE DIMENSIONS ANSI B16.5

TESTING API 598

ACCEPTANCE API RP591

Industry Standards

Intermediate pressure ratings shall be determined by 
interpolation. 

V
ai

ld
 a

s 
of

 2
90

71
9

CHECK VALVES

CPD General Valves_Inside 2020_NEW.indd   62 04/03/2020   14:08
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1   BODY
2   COVER
3   BAFFLE
4   SEAT
5   FLOAT
6   GASKET
7   COVER BOLT
8   RETAINING SCREW

18   LOCK NUT
20   GUIDE SHAFT
28   PIPE PLUG
33   CLEVIS
34   LOCK WASHER
35   GUIDE SHAFT RETAINER
36   PIPE PLUG

SEE DRAWING NO. VM-801AS-M FOR STANDARD MATERIALS OF CONSTRUCTION.

ORIFICE
SIZE

FLOW SENSITIVE SKIRT

ORIFICE

2" CLEANOUT

A

B

INLET

OUTLET

  9   BUSHING (2”, 3” & 4”)
10   FLOAT ARM
11   ORIFICE BUTTON
12   PIVOT PIN
13   RETAINING RING
14   PIPE PLUG
16   PLUG
17   FLOAT RETAINER

STAINLESS STEEL WASTEWATER COMBINATION AIR VALVE 11-5-09

VM-801AS

TEST PRESSURE
1.5 TIMES COLD WORKING PRESSURE-C.W.P.

WORKING PRESSURE
150 P.S.I. COLD WORKING PRESSURE-C.W.P.

VALVE AND MANUFACTURING CORP.

DATE

DRWG. NO.

AL ATIC®

VALVE
SIZE

MODEL
NO. A B

1 801AS 7.00 14.75

INLET OUTLET

1/8” 2” 1”

2 802AS 9.50 17.88 9/64” 2” 2”

3 803AS 11.00 19.25 11/64” 3" 3"

4 804AS 11.00 23.25 11/64” 4” 4”

7

6

14

16

11

28

8

13

20

1

17

28

2

4

3

12

34

18

10

33

5

35

9

36

Revised 9-5-12
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From: Jeremy Gill
To: Anthony Frost
Subject: RE: Weight of Valmatic 801AS
Date: Friday, September 25, 2020 1:45:09 PM
Attachments: image002.png

Hello,

About 28 lbs.

Due to a global supply chain disruption from Covid-19, all lead times are estimated and subject to
change.  Val-Matic cannot be held liable for inaccurate delivery dates during this period.  We
appreciate everyone’s understanding during this unprecedented situation.

Thanks,
Jeremy Gill
Sales Engineer
Phone: (630) 993-4075
E-mail: jeremyg@valmatic.com

LinkedIn  ·  Facebook  ·  Twitter   · Instagram ·  YouTube ·  Blog

From: Anthony Frost <anthony.frost@vnsfs.com> 
Sent: Friday, September 25, 2020 3:37 PM
To: Reception_Shared <recept@valmatic.com>
Subject: Weight of Valmatic 801AS
 
What is the weight of a Valmatic 801AS valve (stainless steel wastewater combination air valve)?
 
Thanks,
 
Anthony Frost, PE
Senior Engineer
NUCLEAR SOLUTIONS – FEDERAL SERVICES
www.nuclearsolutions.veolia.com

tel.: +1 (509) 492-5256/ cell: +1 (509) 237-6362/ fax: +1 (509) 392-8561
291 Bradley Blvd, Suite 102 / Richland / WA 99352

PLEASE NOTE: This message, including any attachments, may include privileged, business
confidential, and/or inside information. Any distribution or use of this communication by anyone

About 28 lbs.
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other than the intended recipient is strictly prohibited and may be unlawful. If you are not the
intended recipient, please notify the sender by replying to this message and then delete it from the
system.
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Anderson Greenwood Series 60 and 80  
Direct Spring Operated Pressure Relief Valves

Copyright © 2004 Tyco Flow Control. All rights reserved. ANGMC-0244
31

Ordering – Dimensions and Weights

Types 81, 83, 86 and 81P Flanged Connections for -8 (E) Orifice SRVs, CS and SS Body Material - continued

Valve Set Pressure Dimensions4,5 ANSI Inlet Flange7

Size Range6 150# 300# 600# 900# 1500# 2500#
in [mm]

in 4.72 4.72 4.72 5.72 5.72 5.72
A

[mm] [120] [120] [120] [145] [145] [145]

in 4.75 4.75 4.75 6.75 6.75 6.75

1 x 2 20 to 600 psig
B

[mm] [121] [121] [121] [172] [172] [172]

[25 x 50] [1.4 to 41.4 barg]1 C in 12.02 12.02 12.02 13.02 13.02 13.02
max [mm] [305] [305] [305] [331] [331] [331]

lb 16.0 17.0 18.0 25.0 25.0 28.0
Wt.

[kg] [7.3] [7.7] [8.2] [11.4] [11.4] [12.7]

in — 4.72 4.72 5.72 5.72 5.72
A

[mm] — [120] [120] [145] [145] [145]

in — 4.75 4.75 6.75 6.75 6.75

1 x 2 601 to 2,120 psig
B

[mm] — [121] [121] [172] [172] [172]

[25 x 50] [41.1 to 146 barg]2,3 C in — 15.22 15.22 16.22 16.22 16.22

max [mm] — [387] [387] [412] [412] [412]

lb — 22.0 23.0 30.0 30.0 33.0
Wt.

[kg] — [10] [10.5] [13.6] [13.6] [15]

A

C

B

A

C

B

1. Normal set pressure range for Types 81, 86
and 81P: 50 to 600 psig [3.5 to 41.4 barg].

2. Set pressure range for Type 86: 601 to 720
psig [41.4 to 49.6 barg].

3. Set pressure range for Type 81P: 601 to
1,340 psig [41.4 to 92 barg].

4. Add 0.90-inch [23 mm] to ‘C max’ dimension
for numbered orifice Types 81, 83, 86 and
81P with packed lift lever option.

5. Dimensions listed are for the connection
sizes illustrated only, with slip-on flanges.
For other connection sizes, or for weld neck
flanges, consult factory for dimensions.

6. Maximum set pressure values shown for
MNPT and flanged SRVs are for valves
without thrust load bracing, i.e. valves 
discharging directly to atmosphere or
through a tailpipe without adequate piping
support. For subject valves discharging to
properly supported outlet piping, or to a
suitable discharge pipe configuration, the
maximum set pressure values will be higher.
Please consult factory for details.

7. Dimensions do not vary with outlet flange
pressure rating.

Notes

PSV-59A-521 
(P-103C TOTE PUMP 
PSV)

16.0
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Anderson Greenwood Series 60 and 80  
Direct Spring Operated Pressure Relief Valves

Copyright © 2004 Tyco Flow Control. All rights reserved. ANGMC-0244
33

Dimensions and Weights for H Orifice

Valve Body Valve Size Dimensions Approx.
Model Material Inlet by Outlet Connections A B C max1 Weight
Type in        [mm] Inlet Outlet in [mm] in [mm] in [mm] lb [kg]

81, 83 CS, SS 11/2 x 3 [40 x 80] 150 150 5.58 [142] 4.87 [124] 18.73 [476] 51.0 [23.1]

81, 83 CS, SS 11/2 x 3 [40 x 80] 300 150 5.83 [148] 4.87 [124] 19.10 [485] 53.0 [24.0]

81, 83 CS, SS 11/2 x 3 [40 x 80] 600 150 6.15 [156] 4.87 [124] 24.15 [614] 55.0 [25.0]

81, 83 CS, SS 11/2 x 3 [40 x 80] 900 150 6.75 [172] 4.87 [124] 24.75 [629] 69.0 [31.3]

81, 83 CS, SS 11/2 x 3 [40 x 80] 1500 150 6.75 [172] 4.87 [124] 24.75 [629] 69.0 [31.3]

81, 83 Brass, CS, SS 2 x 3 [50 x 80] FNPT FNPT 3.80 [97] 4.96 [126] 22.31 [567] 45.0 [20.4]

81, 83 Brass, CS, SS 2 x 3 [50 x 80] 150 150 5.37 [136] 4.87 [124] 18.45 [469] 51.0 [23.1]

81, 83 Brass, CS, SS 2 x 3 [50 x 80] 300 150 5.37 [136] 4.87 [124] 18.45 [469] 53.0 [24.0]

81, 83 Brass, CS, SS 2 x 3 [50 x 80] 600 150 5.37 [136] 4.87 [124] 23.37 [594] 55.0 [25.0]

81, 83 Brass, CS, SS 2 x 3 [50 x 80] 900 150 6.56 [167] 4.87 [124] 24.56 [624] 69.0 [31.3]

81, 83 Brass, CS, SS 2 x 3 [50 x 80] 1500 150 6.56 [167] 4.87 [124] 24.56 [624] 69.0 [31.3]

Dimensions and Weights for J Orifice

Valve Body Valve Size Dimensions Approx.
Model Material Inlet by Outlet Connections A B C max1 Weight
Type in      [mm] Inlet Outlet in [mm] in [mm] in [mm] lb [kg]

81, 83, 86, 81P Brass, CS, SS 2 x 3 [50 x 80] FNPT FNPT 3.80 [97] 4.96 [126] 21.80 [554]3 45.0 [20.4]

81, 83, 86, 81P Brass, CS, SS 2 x 3 [50 x 80] 150 150 5.37 [136] 4.87 [124] 18.45 [469]2 51.0 [23.1]

81, 83, 86, 81P Brass, CS, SS 2 x 3 [50 x 80] 300 150 5.37 [136] 4.87 [124] 23.37 [594]2 55.0 [25.0]

81, 83, 86, 81P Brass, CS, SS 2 x 3 [50 x 80] 600 150 5.37 [136] 4.87 [124] 23.37 [594]2 55.0 [25.0]

81, 83, 86, 81P Brass, CS, SS 2 x 3 [50 x 80] 900 150 6.56 [167] 4.87 [124] 24.56 [624]2 69.0 [31.3]

81, 83, 86, 81P Brass, CS, SS 2 x 3 [50 x 80] 1500 150 6.56 [167] 4.87 [124] 24.56 [624]2 69.0 [31.3]

Notes

1. Add 2.0-inch [51 mm] to ‘C max’ dimension
for lettered orifice Types 81, 83 and 86 with
packed lift lever option.

2. Add 2.39-inch [61 mm] to ‘C max’ dimension
for lettered orifice 2-inch x 3-inch 
[50 mm x 80 mm] Type 81P-J with packed lift
lever option.

3. ‘C max’ dimension for 2-inch x 3-inch 
[50 mm x 80 mm] Type 81P-J orifice with
FNPT connections is 22.31-inch [567 mm].

Ordering – Dimensions and Weights

A

C

B

A

C

B

PSV-59A-496 (M9/M17 
TRANSITION PSV)
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DIMENSIONS

Inlet Pulse Accumulator series
IPA40, IPA65 and IPA100 Bredel

Bredel Hose Pumps
FEATURES AND BENEFITS

• Reduces positive and negative peaks when inlet 
conditions vary

• Eliminates up to 90% of the pump inlet pulsation

• Provides quieter operation and maximises hose life

• Low maintenance set-up, suitable for any Bredel and APEX 
pump with hose size from 25mm (1”) to 100mm (4”)

Consult your Bredel sales representative for advice on selecting an appropriate Inlet Pulse 
Accumulator for your application.

IPA
Type

Pump
Type

SS PVC DIN/EN DIN/EN SS PVC
C H H K1 L1 n1 x N1 K2 L2 n2 x N2 R R

IPA40 APEX28 89 402 396 DN40 110 4 x 18 DN25 85 4 x 14 180 190
IPA40 APEX35 89 402 396 DN40 110 4 x 18 DN32 100 4 x 18 180 190
IPA40 Bredel 25 89 402 396 DN40 110 4 x 18 DN25 85 4 x 14 180 190
IPA40 Bredel 32 89 402 396 DN40 110 4 x 18 DN32 100 4 x 18 180 190
IPA40 Bredel 40 89 402 396 DN40 110 4 x 18 DN40 110 4 x 18 180 190
IPA65 Bredel 50 108 511 513 DN65 145 8 x 18* DN50 125 4 x 18 212 270
IPA65 Bredel 65 108 694 696 DN65 145 8 x 18* DN65 145 8 x 18* 212 270
IPA100 Bredel 80 140 776 791 DN100 180 8 x 18 DN80 160 8 x 18 276 390
IPA100 Bredel 100 140 931 946 DN100 180 8 x 18 DN100 180 8 x 18 276 390

IPA
Type

Pump
Type

SS PVC ANSI ANSI SS PVC
C H H K1 L1 n1 x N1 K2 L2 n2 x N2 R R

IPA40 APEX28 3.5 15.8 15.6 1 1/2 3 7/8 4 x 5/8 1 3 1/8 4 x 5/8 7.1 7.5
IPA40 APEX35 3.5 15.8 15.6 1 1/2 3 7/8 4 x 5/8 1 1/2 3 7/8 4 x 5/8 7.1 7.5
IPA40 Bredel 25 3.5 15.8 15.6 1 1/2 3 7/8 4 x 5/8 1 3 1/8 4 x 5/8 7.1 7.5
IPA40 Bredel 32 3.5 15.8 15.6 1 1/2 3 7/8 4 x 5/8 1 1/4 3 1/2 4 x 5/8 7.1 7.5
IPA40 Bredel 40 3.5 15.8 15.6 1 1/2 3 7/8 4 x 5/8 1 1/2 3 7/8 4 x 5/8 7.1 7.5
IPA65 Bredel 50 4.3 20.1 20.2 2 1/2 5 1/2 8 x 3/4 2 4 3/4 4 x 3/4 8.3 10.6
IPA65 Bredel 65 4.3 27.3 27.4 2 1/2 5 1/2 8 x 3/4 2 1/2 5 1/2 8 x 3/4 8.3 10.6
IPA100 Bredel 80 5.5 30.6 31.1 4 7 1/2 8 x 3/4 3 6 8 x 3/4 10.9 15.4
IPA100 Bredel 100 5.5 36.7 37.2 4 7 1/2 8 x 3/4 4 7 1/2 8 x 3/4 10.9 15.4

*4 x 18 on PVC version
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MATERIALS OF CONSTRUCTION

ORDERING CODES AND SELECTION OPTIONS

TECHNICAL SPECIFICATIONS

wmftg.com
+44 (0)1326 370 370

info@wmftg.com

For ordering please advise:
• Flange size and type
• Pump size and type
• Required material for hose
•
For further information on Inlet Pulse Accumulators please contact your Bredel representative.

The material of the inner extruded liner of the hose determines the hose type. Each hose type is marked by a unique colour code.

The IPA hose liner material should be chemically resistant to the product to be pumped.
A matching hose should be selected relative to your application.

A - Outer extruded layer made of natural rubber
B - Two nylon reinforcement layers
C - Inner extruded liner

The information contained in this document is believed to be correct at the time of publication, but Watson-Marlow Bredel BV 

Bioprene and Bredel are registered trademarks.

IPA40, IPA65, IPA100
AISI 316 or PVC

Protection hood AISI 304

O-ring NBR

IPA40 IPA65 IPA100
Assembly weight - SS version 9.1kg (20lb) 17.3kg (38lb) 34.5kg (76lb)
Assembly weight - PVC version 3.8kg (8.4lb) 10kg (22lb) 25kg (55lb)
Maximum working pressure on suction line 350kPa, 3.5bar (50psi)
Ambient temperature -20C to 45C (-4F to 113F)
Product temperature -10C to 80C (14F to 176F)
Storage temperature -40C to 70C (-40F to 158F)
Available hose materials NR, NBR, EPDM

EN (DIN), ANSI
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Replacement hose element Part number
Hose type Material Colour code IPA40/25

IPA40/32
IPA40/40

IPA65/50 IPA65/65 IPA100/80 IPA100/100

NR Natural rubber Purple 28-IP04004020 28-IP06505020 28-IP06506520 28-IP10008020 28-IP10010020
NBR Nitrile rubber Yellow 28-IP04004040 28-IP06505040 28-IP06506540 28-IP10008040 28-IP10010040
EPDM EPDM Red 28-IP04004075 28-IP06505075 28-IP06506575 28-IP10008075 28-IP10010075

A
B

C
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In-line pulsation dampeners for Bredel 
25-100, APEX 28 and APEX 35 pumps ACCESSORIES  

Bredel Hose Pumps  FEATURES AND BENEFITS  

•   Increases process uptime and performance by reducing pulsation in 
pump and process

•   Reduces discharge pulsation, lessens vibrations and eliminates pipe 
hammer to improve pump performance

•   In-line, low maintenance set-up, suitable for any Bredel and APEX 
pump with hose size from 25mm (1”) to 100mm (4”)

•   Eliminates up to 90% of the pump discharge pulsation between
2 bar (29psi) and 16 bar (232psi) pressure 

•  Certified to meet directive 2014/68/EU by Lloyds register 
Consult your Bredel sales representative for advice on selecting an appropriate in-line 
pulsation dampener for your application.  

DIMENSIONS  

Dimensions in mm (for DIN flanges)   Dimensions in inches (for 150# ANSI flanges)  

A   B   C 
 SS  

 C   n x N   L   M   A   B   C   C   n x N   L   M  
Dampener  

Type  
Pump Type  PVC  

PVDF  
PP  

DIN 
flange 
size  

SS  PVC  
PVDF  

PP  

ANSI 
flange 
size  

PD40   APEX 28   168   800   4   20   4 x 14   85   25   6.6   31.5   0.16   0.79   4 x 5/8   3 - 1/8   1  

PD40   Bredel 25   168   800   4   20   4 x 14   85   25   6.6   31.5   0.16   0.79   4 x 5/8   3 - 1/8   1  

PD40   APEX 35   168   800   4   20   4 x 18   100   32   6.6   31.5   0.10   0.79   4 x 5/8  3 - 7/8

PD40   Bredel 32   168   800   4   20   4 x 18   100   32   6.6   31.5   0.16   0.79   4 x 5/8   3 - 1/2   1 - 1/4  

PD40   Bredel 40   168   800   2.5   20   4 x 18   110   40   6.6   31.5   0.10   0.79   4 x 5/8   3 - 7/8   1 - 1/2  

 1 - 1/2  

PD65   Bredel 50   245   1056   6   20   4 x 18   125   50   9.6   41.6   0.24   0.79   4 x 3/4   4 - 3/4   2  

PD65   Bredel 65   245   1058   3   20   4 x 18   145   65   9.6   41.7   0.12   0.79   4 x 3/4   5 - 1/2   2 - 1/2  

PD65   Bredel 265   245   1058   3   20   4 x 18   145   65   9.6   41.7   0.12   0.79   4 x 3/4   5 - 1/2   2 - 1/2  

PD100   Bredel 80   324   1356   8   48   8 x 18   160   80   12.8   53.4   0.31   1.89   4 x 3/4   6   3  

PD100   Bredel 280   324   1356   8   48   8 x 18   160   80   12.8   53.4   0.31   1.89   4 x 3/4   6   3  

PD100   Bredel 100   324   1356   3   48   8 x 18   180   100   12.8   53.4   0.12   1.89   8 x 3/4   7 - 1/2   4  

PD100   Bredel 2100   324   1356   3   48   8 x 18   180   100   12.8   53.4   0.12   1.89   8 x 3/4   7 - 1/2   4  

9.6 41.6 0.24 0.79 4 x 3/4  4 - 3/4 2 PD65 Bredel 50 
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TECHNICAL SPECIFICATIONS  

Pulsation Dampener 
Estimated assembly weight 

Maximum allowable pressure in vessel 

Maximum working pressure discharge line 

Ambient temperature of the pulsation dampener 

Product temperature for pulsation dampener 

Storage temperature of pulsation dampener 

Available hose materials  

 PD/40   PD/65 
 79.9kg, 176.1lbs 

 1600 kPa (16 bar), 232.1psi 

 1600 kPa (16 bar), 232.1psi

-20C to 45C, -4.0F to 113.0F 

 -10C to 80C, 14.0F to 176.0F 

 -40C to 70C, -40.0F to 158.0F 

 NR, NBR, EPDM, CSM  

 PD/100  
 34.4kg, 75.8lbs    146kg, 321.9lbs  

Flanges and inserts   PD/40   PD/65   PD/100  
SS, PVC, PP, PVDF  Steel, SS, PVC, PP, PVDF   Steel, SS, PVC, PP, PVDF  

DIN, ANSI, JIS standard in galvanized steel, or AISI 316 SS option  

MATERIALS OF CONSTRUCTION  

PD/40, PD/65, PD/100 
Carbon steel, coated according to ISO 12944, class C4 

 NBR 
 DIN, ANSI, JIS: galvanized steel, stainless steel 316 

 Steel, SS, PP, PVC or PVDF  

Housing  

O Rings  

Flange  

Inserts  

ORDERING CODES AND SELECTION OPTIONS  

For ordering codes and information on pulsation dampeners and inserts please contact your Bredel representative.  

* Please contact your Bredel representative for pulsation dampeners in Stainless Steel 316 configuration for increased corrossion resistance.

Replacement hose element   Part number  
Hose Type   Material   Colour code   PD/40   PD/65   PD/100  

NR   Natural rubber   Purple  28-P040020  28-P065020  28-P100020  

NBR   Nitrile rubber   Yellow  28-P040040  28-P065040  28-P100040  
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EPDM   EPDM   Red  28-P040075  28-P065075  28-P100075  

CSM   CSM   Blue  28-P040070  28-P065070  28-P100070  

The material of the inner liner of the hose determines the hose type. Each hose type is marked by a unique colour code.

A  The pulsation dampener hose liner material should be chemically resistant 
to  the product to be pumped.  
A matching hose should be selected relative to your application. 
A  Outer extruded layer made of natural rubber 
B  Four nylon reinforcement layers 
C  Inner extruded liner  

B  

C  

The information contained in this document is believed to be correct at the time of publication, but Watson-Marlow Bredel BV 
accepts no liability for any error it contains, and reserves the right to alter specifications without prior notice. All mentioned 
values in this document are values under controlled circumstances at our test bed. Actual flow rates achieved may vary 
because of changes in temperature, viscosity, inlet and discharge pressures and/or system configuration. APEX, DuCoNite, 
Bioprene and Bredel are registered trademarks.

wmftg.com
+44 (0)1326 370 370

info@wmftg.com

Available inserts for flanges

Available flanges
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Rosemount Manifolds January 2019

Emerson.com/Rosemount

Estimated weight

7

 Table 23. Rosemount R305/305 Integral Manifold

Description Weight

2-valve coplanar 4.5 lb (2.0 kg)

2-valve traditional 6.0 lb (2.7 kg)

3-valve coplanar 4.7 lb (2.1 kg)

3-valve traditional 6.0 lb (2.7 kg)

5-valve coplanar 6.5 lb (3.0 kg)

 Table 24. Rosemount R306/306 In-line Manifold

Description Weight

Block-and-bleed 1.1 lb (0.5 kg)

2-valve 2.5 lb (1.1 kg)

 Table 25. Rosemount 304 Conventional Manifold

Description Weight

2-valve traditional flange x NPT 5.0 lb (2.3 kg)

2-valve traditional flange x flange 5.5 lb (2.5 kg)

3-valve traditional flange x NPT 5.2 lb (2.4 kg)

3-valve traditional flange x flange 5.7 lb (2.6 kg)

3-valve wafer flange x NPT 4.0 lb (1.8 kg)

5-valve wafer flange x NPT 5.7 lb (2.6 kg)

5-valve traditional flange x NPT 5.7 lb (2.6 kg)

5-valve traditional flange x flange 5.7 lb (2.6 kg)
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INSTALLATION

Copyright © 2017 McCrometer, Inc. All printed material should not be changed or altered without permission of McCrometer. 
Any published technical data and instructions are subject to change without notice. Contact your McCrometer representative 
for current technical data and instructions.

15

The pressure taps shall be between horizontal centerline and 60o below centerline (3 o’clock to 5 
o’clock or 7 o’clock to 9 o’clock). Taps at bottom dead-center may accumulate solids if they are present 
in the liquid; taps above the centerline will accumulate air or non-condensing gases. In neither case 
should the taps be more than 60 to the horizontal plane.

This is the most difficult application for DP piping and requires careful consideration during 
installation. Steam can be at a very high temperature which can damage the transmitter; in addition, 
it can be in the liquid or gaseous phase depending on temperature and pressure. As such, the DP 
pipework must be oriented in such a manner that it can operate with a gas or liquid present.

The pressure taps shall be on the horizontal centerline (3 o’clock or 9 o’clock ) of the primary device. In 
condensing hot vapor service, such as steam, the fluid in the impulse lines is liquid condensed from 
the vapor. In this case the pressure taps should be horizontal with the impulse lines oriented to the 
DP transmitter, in accordance with Figure 20.

There is a concern that at start-up the secondary device could become exposed to the vapor 
temperature before the lines fill with condensed liquid and cool. In this case it is prudent to have a 
plugged Tee fitting in the impulse line to enable the impulse line and secondary device to be filled 
with liquid (water for steam service) prior to start up (see Figure 20). 

Cryogenic (very low temperature) systems may require special designs not considered here. The 
liquids in the lines will isolate the secondary device from the temperatures of the primary flowing 
fluid. The temperature difference may be considerable over a short distance of 100 mm (4”) to 200 
mm (8”).

                     

18”

The 
recommended 
distance between the 
meter and transmitter 
is 18 inches.

18”
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DIMENSIONS

Copyright © 2017 McCrometer, Inc. All printed material should not be changed or altered without permission of McCrometer. 
Any published technical data and instructions are subject to change without notice. Contact your McCrometer representative 
for current technical data and instructions.
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Face To Face Dimensions
Please reference the V-Cone configuration sheets for more complete technical data.

Size

Beveled
Threaded

Plain

ANSI 150,300 
Slip On
JIS 10K

DIN 2576
ANSI 125

Slip On
ANSI 600-900

Weld Neck
ANSI 150

Weld Neck
ANSI 300

Weld Neck
ANSI 600

inch inch mm inch mm inch mm inch mm inch mm inch mm

½ 7.75 197 8 203 8 203 11.38 289.1 11.75 298.5 12.25 311.2 
¾ 7.75 197 8 203 8 203 11.75 298.5 12.13 308.1 12.63 320.8 
1 7.75 197 8 203 8 203 12.00 304.8 12.50 317.5 13.00 330.2 

1½ 9.75 248 10 254 12 305 14.38 365.3 14.88 378.0 15.50 393.7 
2 11.63 295 12 305 14 356 16.38 416.1 16.88 428.8 17.63 447.8 

2½ 11.50 292 12 305 14 356 16.75 425.5 17.25 438.2 18.00 457.2 
3 13.50 343 14 356 16 406 18.75 476.3 19.50 495.3 20.25 514.4 
4 15.50 394 16 406 18 457 21.25 539.8 22.00 558.8 23.75 603.3 
5 21.50 546 22 559 26 660 
6 21.50 546 22 559 26 660 28.25 717.6 29.00 736.6 31.00 787.4 
8 25.25 641 26 660 30 762 33.00 838.2 33.75 857.3 36.00 914.4 

10 27.25 692 28 711 34 864 35.00 889.0 36.25 920.8 39.50 1003 
12 29.25 743 30 762 36 914 38.00 965.2 39.25 997.0 41.75 1060 
14 29 737 30 762 34 864 38.75 984.3 40.00 1016 42.25 1073 
16 29 737 30 762 34 864 38.75 984.3 40.25 1022 43.25 1099 
18 31 787 32 813 36 914 41.75 1061 43.25 1099 45.75 1162 
20 35 889 36 914 40 1016 46.13 1171 47.50 1207 50.25 1276 
24 47 1194 48 1219 54 1372 58.75 1492 60.00 1524 63.25 1607 
30 59 1500 60 1524
36 59 1500 60 1524
48 71 1803 72 1829
60 71 1803 72 1829

Face To Face Dimensions

Size Weld Neck
ANSI 900

Wafer
ANSI

Wafer
DIN, JIS

mm inch mm inch mm inch mm
½ 12.88 327.2 2.25 57.2 2.36 60
¾ 13.63 346.2 2.25 57.2 2.36 60
1 13.88 352.6 2.25 57.2 2.36 60

1½ 16.50 419.1 3 76.2 3.15 80
2 19.88 505.0 3.38 85.9 3.35 85

2½ 20.00 508.0 4 101.6 3.94 100
3 21.75 552.5 4.75 120.7 4.72 120
4 24.75 628.7 6 152.4 5.91 150
6 32.75 831.9 9.5 241.3 9.45 240
8 38.25 971.6 

10 42.00 1067 
12 45.25 1149 
14 46.00 1168 
16 46.25 1175 
18 49.25 1251 
20 54.75 1391 
24 70.25 1784 

Dimensions
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�0��[\�[R] _̂Ò�abOOU�����.55 ��"����,����������cde�-�fge�

h/ijk(�-�j/llm������(��� �)�  ����!4��������'�jnge#�jnfe#�cnge#�

jnle#�cnfe#�je#�j&jnleo���"�leo�hc#�d#�jp#�jc#�ji#�lk#�cg���"�

kp((m/
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Parts List
Item Qty Description

1 1 Body
2 1 Insert
3 2 Swivel Flange
4 1 Ball Plug
5 45 Ball Bearing
6 2 Bolt, Grade 5
7 1 Bearing O-Ring, Outer
8 1 Bearing O-Ring, Inner
9 1 Ball Plug O-Ring
10 1 Seal Block
11 2 Seal Block O-Ring

Module Assembly Seal Block Assembly
Size Standard High Temp Buna Viton GFLT FEP

2” XL1.02SMA XL1.02HMA XL1.02SBA-01 XL1.02SBA-02 XL1.02SBA-03
3” XL1.03SMA XL1.03HMA XL1.03SBA-01 XL1.03SBA-02 XL1.03SBA-03
4” XL1.04SMA XL1.04HMA XL1.04SBA-01 XL1.04SBA-02 XL1.04SBA-03

Dimensions
Size A B C D E F

2” 4 6.25 1.25 2 3.75 2
3” 4 7.25 1.25 2 4.75 3
4” 4 8.25 1.25 2 5.75 4

Product Seal O-Rings
Size Buna Viton GFLT FEP

2” XL1.02SBA-01 XL1.02SBA-02 XL1.02SBA-03
3” XL1.03SBA-01 XL1.03SBA-02 XL1.03SBA-03 
4” XL1.04SBA-01 XL1.04SBA-02 XL1.04SBA-03 

Flange Bearings
Size A 105 Carbon Steel 316L Stainless Steel Insert Body Seal Block Ball Bearing (Qty) Ball Plug

2” XL1.02F-200 XL1.02F-201 XL1.02I-200 XL1.02B-200 XL1.02SB-200 BB0500 (32) BP01
3” XL1.03F-200 XL1.03F-201 XL1.03I-200 XL1.03B-200 XL1.03SB-200 BB0500 (39) BP01
4” XL1.04F-200 XL1.04F-201 XL1.04I-200 XL1.04B-200 XL1.04SB-200 BB0500 (45) BP01

Bearing Seals High Temp Bearing Seals
Size Inner Outer Ball Plug Inner Outer Ball Plug

2” XL1.02IBS-04 XL1.02OBS-04 XL1.02BPS-04 XL1.02IBS-05 XL1.02OBS-05 XL1.02BPS-05
3” XL1.03IBS-04 XL1.03OBS-04 XL1.03BPS-04 XL1.03IBS-05 XL1.03OBS-05 XL1.03BPS-05
4” XL1.04IBS-04 XL1.04OBS-04 XL1.04BPS-04 XL1.05IBS-05 XL1.05OBS-05 XL1.05BPS-05

A

B

CD

E F

1

4

2

7

8

10

11

3

5

6

9

Swivel Breakdown
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The XL-1.0 is designed for high durability and ease 
of maintenance.  It is manufactured to the highest 
quality and safety standards in the industry.  The 
XL-1.0 is the preferred choice for swivels.

XL-1.0 Design
The XL-1.0 meets the industry’s highest standards 
in the oil and gas, food and chemical industries.  

provides high pressure sealing for nearly all media. 

Durability
The XL-1.0 improves performance and durability.  
Special hardened ball races enhance longevity 
and ease of maintenance, making the swivel easy 
to maneuver under various mechanical and 
hydraulic loads.

Domestic
XL-1.0 is made entirely from domestic products 
to ensure quality and traceability from each 
component of the swivel. 

Performance
The precision tolerances and corrosion resistant 
seal faces assure a tight seal as well as 
low-maintenance design.    

Maintenance 

maintenance. No welding is required to replace 
swivels in line.  Seals are accessible without 
removing ball bearings. The ability to ship an 
entire swivel or any component allows ultimate 

XL-1.0 Swivel Joint
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A

C

B

Top loading
TLB-374

100% Domestic is our standard!

Standard Accessories:
∠ XL-1.0 heavy duty swivels
∠ Easy to adjust spring cylinder balance
∠ Material test reports

Materials of construction:
∠ Carbon Steel
∠ Carbon/Stainless
∠ Carbon/Aluminum

Toll Free: 877.277.7287  |  Visit us online at ExcelLoading.com

Bottom Loading Arms Top Loading Arms Swivels

Excel Loading Systems is your sole source for Loading Arms.
FIVE YEAR LIMITED WARRANTY

Accessories

Top Loading Arm (TLB-374)

Standard Dimensions
A B C

 2” CF CF CF
 3” 84” 48” 60”
 4” 84” 48” 60”
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Toll Free: 877.277.7287
Visit us online at ExcelLoading.com

Top ViewEnd View

TYPE OF REQUIREMENT
Rack Identification __________ Quantity __________ 

� Top Loading � Vapor Recovery  � Tank Trucks � Rail Cars

Will the product be: � Splash-loaded � Sub-surface or  � Tight-fill

If Tight-fill, specify connection  _________________

MATERIALS TO BE TRANSFERRED
Product to be handled _________________ Viscosity ___________ SSU

Temperature _______    � F, Concentration (if applicable) ________ 

Special Characteristics ____________

SIZES & CAPACITIES
Inlet connection type? _________________

Product Pipe Size: �2" �3" �4"     Vapor Pipe Size: �1"  �2"  �3"  �4"

Max. PSIG _________________ Working  _________________PSIG

Flow Rate  _________________GPM

DESIRED MATERIALS OF CONSTRUCTION:
1) Metals: � Carbon Steel � Aluminum  � 316 Stainless Steel � Other

2) Desired Seals:    � BUNA � VITON®  � TEFLON® � Other

FEATURES
Supply piping will feed from:   � Below(D1)   � Side (D2)   � Above (D3)

Loading Arms to be   � Right Hand   � Left Hand

Is Shut-off Valve Required?   � Yes   � No

Will Arm Retain Product?   � Yes   � No

Location of valve on arm____________________________________

Desired Type of Valve______________________________________

Will Valve be Used to Shut Down Line?   � Yes   � No

TOP ACCESSORIES
Vapor Recovery Hose: � Yes � No Vapor Recovery Plate: � Yes � No

Level Probe: � Yes � No Lockdown Device: � Yes � No

Parallel Device: � Yes � No Vacuum Breaker: � Yes � No

Operating Handle: � Yes � No Ground Straps: � Yes � No

WILL ADDITIONAL EQUIPMENT BE ADDED BY OTHERS?
(Specify Weight & Location)

� Electrical Tracing  _______ lbs/ft  � Insulation  _______ lbs/ft

� Hose  ____________________________

� Valve/Fitting  _______________________

� Other ____________________________

Other Desired Features:  ___________________

DIMENSIONAL DATA: TOP LOADING/UNLOADING
A. CL of Riser to CL of Tank Opening:  Max. ______ Min. ______ 

A1. Number of Openings  _________________

B.  Ground Level of Top of Tank  _____ Min______ Max______

C.  Ground Level to Top of Platform  _________________

D.  Ground Level to Riser  _________________

       Riser Configuration:   � 1    � 2    � 3
E. Ground Level to Overhead Obstruction  _________________

H. Top of Tank to Top of Safety Rail  _________________

L1. Number of Risers  _________________

L2. Distance Between Risers  _________________

G. Distance Between Openings _________________

A1 L1

A MAX
RISERS

ISLAND

G

I J

C

L2

A MIN
PLATFORM

CANOPY

H

D1 D2 D3BE K

A

DH-072615.2

Top Loading Arm (TLB-374)
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100

CALCULATED FLANGE WEIGHTS

Copyright © 2010 by Weldbend Corporation. All Rights Reserved.

FL
AN

GE
S

CLASS 300
Pipe  
Size

Outside  
Diameter Threaded

& Slip-on Weld Neck Blind Lap Joint 
O.D.

ASME B16.5
½ 3.75 3.00 2.00 2.00 2.00
¾ 4.62 3.00 3.00 3.00 3.00
1 4.88 3.00 4.00 4.00 3.00

1 ¼ 5.25 4.50 5.00 6.00 4.50
1 ½ 6.12 6.50 7.00 7.00 6.50

2 6.50 7.00 9.00 8.00 7.00
2 ½ 7.50 10.00 12.00 12.00 10.00

3 8.25 14.00 18.00 16.00 14.00
3 ½ 9.00 17.00 20.00 21.00 17.00

4 10.00 24.00 26.50 28.00 24.00
5 11.00 31.00 36.00 37.00 28.00
6 12.50 39.00 45.00 50.00 39.00
8 15.00 58.00 69.00 81.00 58.00

10 17.50 81.00 100.00 124.00 91.00
12 20.50 115.00 142.00 185.00 140.00
14 23.00 165.00 206.00 250.00 190.00
16 25.50 220.00 250.00 315.00 234.00
18 28.00 280.00 320.00 415.00 305.00
20 30.50 325.00 400.00 515.00 375.00
24 36.00 490.00 580.00 800.00 550.00

ASME B16.47 Series A
30 43.00 — 870.00 1543.00 —
36 50.00 — 1275.00 2436.00 —
42 50.75 — 950.00 2688.00 —
48 57.75 — 1380.00 3896.00 —

ASME B16.47 Series B
30 39.00 — 550.00 1249.00 —
36 46.12 — 840.00 1921.00 —
42 52.50 — 1135.00 2876.00 —
48 59.50 — 1575.00 4183.00 —

 NOTES
1. All dimensions are in inches.

2. All weights are in pounds and approximated or estimated.
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Main Facility B31.3 Piping Analysis 

RPP-CALC-64086, Rev. 0 

Attachment 2 

Loading Arm Vendor Email 

 Page 8
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1

Tony Bachart

From: Teresa Torres
Sent: Wednesday, August 12, 2020 6:38 AM
To: Anthony Frost; Tony Bachart
Subject: FW: RE: Re: Loading Arm procurement spec

FYI

From: Joe Williamson <joe@excelloading.com>
Sent: Wednesday, August 12, 2020 4:57 AM
To: Teresa Torres <teresa.torres@vnsfs.com>
Cc: David Shull <david@excelloading.com>
Subject: RE: RE: Re: Loading Arm procurement spec

Teresa, 

A 3" swivel joint weighs 20 lbs. 

The springs can weigh anywhere from 75 to 100 lbs depending on the arrangement inside.   

The range of motion can be adjusted but our best results are to have the arm operate within the following 
ranges.  60° to -20 or 50° to -30. 

We have made special arrangements that are able to get to -40° and we can always limit the top end to stop the 
arm at +20°.  I'm not sure if we can hit -50°. 

Once you come up with a layout, send it to me and I can make some suggestions.   

Regards, 

Joe Williamson 

joe@excelloading.com  
513-504-1069

CONFIDENTIALITY NOTICE: This e-mail transmission (and/or the attachments accompanying it) may contain confidential information 
belonging to the sender which is protected by copyright and privacy laws. The information is intended only for the use of the intended 
recipient.

If you are not the intended recipient, you are hereby notified that any disclosure, copying, distribution or the taking of any action in reliance 
on the contents of this information is strictly prohibited. Any unauthorized interception of this transmission is illegal. If you have received this 
transmission in error, please promptly notify the sender by reply e-mail, and then destroy all copies of the transmission

---- On Wed, 12 Aug 2020 00:04:40 -0400 Teresa Torres <teresa.torres@vnsfs.com> wrote ---- 
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Backup Unloading Station B31.3 Piping Analysis 

 

RPP-CALC-64087, Rev. 0 Page 2 

Calculation Checklist 

Yes No* N/A Criteria 
   1. Purpose of calculation is completely defined. 
   2. All required sections are included and properly developed. 

   3. Traceability has been established to associated drawings, components, 
systems, and structures. 

   4. Applicable design code and other project requirements have been properly 
identified and satisfied. 

   5. Appropriate modeling and calculation methodologies have been used. 

   6. Any assumptions have been adequately described and, when necessary, 
justified. 

   
7. Any assumptions in need of verification have been identified and wherever 

used within the calculation are associated with the correct corresponding 
hold number. 

   8. Input data and equations have been correctly selected and incorporated. 
   9. Input data and information agree with their original sources. 
   10. Mathematical derivations are correct, including dimensional consistency. 

   11. Detailed analyses and numerical calculations are correct and have been 
completely documented. 

   
12. Any software program printouts have been uniquely identified and their input 

parameters and any data files have been completely documented and are 
correct and consistent in the calculation. 

   
13. Calculation was prepared using a prior verified software denoted as Active on 

the Controlled Verified Software List, and the computer used in the 
calculation was adequately addressed and identified in the calculation.  

   

14. Calculation was prepared using a software that is neither prior verified, nor 
denoted as Active on the Controlled Verified Software List - (i.e. Microsoft® 
Excel®, MathCAD®) and was verified by either a line-by-line check or an 
alternate (hand) calculation. If an alternate (hand) calculation was performed, 
it became part of the Check Package. 

   15. Any safety margins are consistent with good professional practice. 

   16. Results and conclusions address all points required by the calculation problem 
statement. 

   17. Results and conclusions are consistent with any test results. 

   18. Requirements, information, and equations from external sources have been 
properly referenced (including version/revision information). 

   19. Results and conclusions are related to inputs and are reasonable considering 
those inputs. 

   20. Checker comments have been dispositioned/incorporated and the design 
media matches the calculations. 

* If “No” is chosen, an explanation must be attached to this form. 
Additional Comments:       
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Terms 

ARV Air Release Valve 
DOE U.S. Department of Energy 
ERDF Environmental Restoration Disposal Facility 
ETF Effluent Treatment Facility 
IDF Interim Disposal Facility 
LERF Liquid Effluent Retention Facility 
NDC Natural Phenomena Hazard Design Category 
PNNL Pacific Northwest National Laboratory 
psig pounds per square inch gauge 
SDC Standard Dimension Ratio 
SSCs Structures, Systems, and Components 
WTP Waste Treatment Immobilization Plant 
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1.0 Objective/Purpose 
The Effluent Treatment Facility (ETF) Load-In Facility – Backup Unloading Station receives liquid waste 
streams via tankers and totes.  These waste streams are loaded into either the Liquid Effluent Retention 
Facility (LERF) or to surge tank 59A-TK-4. 

The piping installed as part of the ETF Load-In Facility Expansion project shall be subject to pressure and 
stress analyses in compliance with ASME B31.3. This analysis verifies the piping meets the requirements 
of ASME B31.3 for Normal Fluid Service.  

The verification of the pipe supports and equipment nozzles is not included in this analysis. However, the 
resultant forces acting on these components are reported for verification in other documents.  

2.0 Summary of Results and Conclusions (Optional) 
The ETF Load-In Facility – Backup Unloading Station piping as shown on drawings H-2-838982 and H-2-
838984 is compliant with ASME B31.3, Process Piping. See section 10.0, Results, of this calculation for 
detailed analysis results. 

3.0 Introduction/Background (Optional) 
The ETF is a less than Hazard Category 3 facility that treats and disposes liquid effluents from Hanford 
programs and projects. ETF removes chemical and low levels of radioactive contaminants from waste 
feed streams. 

The ETF receives wastewater shipments via tanker trucks and totes from the AY and AZ farms, PNNL, 
mixed waste trenches, and other miscellaneous sources. The number of tanker shipments is projected to 
increase with the commissioning of the Waste Treatment Immobilization Plant (WTP) and the Interim 
Disposal Facility (IDF). Additional tanker shipments will also be received from the K-basins when they are 
drained. The wastewater received potentially contains radioactive contamination. 

The primary objective of the ETF Load-In Facility Expansion Project (T1P227) is to increase the efficiency 
and capacity of the tanker unloading operations. 

4.0 Input Data 
All new piping and fittings installed inside the ETF Load-In Backup Station are required to be in 
accordance with HNF-27957, class M9 (System 59A) and designed to the requirements of ASME B31.3 
(2016) for Normal Fluid Service. 

4.1 Pipe System Layout 
The pipe geometries, elevations, and configurations were taken from the following documents: 

 P&IDs 

o H-2-838984 

 ETF Load-In Backup Station Piping 

o H-2-838982 

 Facility Expansion Pipe Supports 

o H-2-838978 
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4.2 Pipe Class Parameters 
Design parameters for the piping components are taken from specification HNF-27957, Class M9 
(System 59A) and shown in the following table. 

Table 1.  Pipe Requirements for Load-In Facility 

Construction Seamless HNF-27957, Class M9 (System 59A) 

Pipe Schedule 40S HNF-27957, Class M9 (System 59A) 
Pipe Material ASTM A312 TP 304L HNF-27957, Class M9 (System 59A) 

Allowable Stress 16.7 ksi ASME B31.3, Table A-1 
Seamless Pipe Weld Joint 

Quality Factor (Ej) 1.0 ASME B31.3, Table A-1B 

Fittings Material ASTM A403-WP304L HNF-27957, Class M9 (System 59A) 
Flange Type Welding Neck HNF-27957, Class M9 (System 59A) 

Flange Material ASTM A182-F304L HNF-27957, Class M9 (System 59A) 
Flange Rating Class 150 Raised Face HNF-27957, Class M9 (System 59A) 

Flange Dimensions ASME B16.5 HNF-27957, Class M9 (System 59A) 

Gasket Type 
Flexitallic Style “LS” Spiral Wound Gasket, 

Class 150, 304/Flexicarb, 304 SS Outer 
Ring, Or Equal 

HNF-27957, Class M9 (System 59A) 

Bolting Type Stud Bolt with Two Nuts HNF-27957, Class M9 (System 59A) 

Stud Type Continuously Threaded ASTM A193, Gr. 
B7 Steel, ASME B1.1 HNF-27957, Class M9 (System 59A) 

Nut Type Heavy Hex Nuts, ASTM A194, Gr. 2H HNF-27957, Class M9 (System 59A) 

A corrosion allowance was not specified in HNF-27957 nor mod traveler MT-50536. For conservatism, the 
corrosion allowance of 0.2 mils per year for the expected service life of the system per TFC-ENG-STD-22 
section 3.5.2.1 will be used. Additionally, a conservative service life of 50 years was used resulting in a 
corrosion allowance of 0.01 inches. 

4.3 Environmental Conditions 
Mod traveler MT-50544 requires the environmental conditions inside of the ETF Load-In Facility - Backup 
Unloading Station to be in accordance with sections 3.8 and 3.9 of TFC-ENG-STD-07. Section 3.8 and 
3.9 of TFC-ENG-STD-07 require the indoor design condition to be between 70 - 78 °F for personnel 
comfort and 61 - 104 °F for equipment protection. Because the ETF Load-In Facility - Backup Unloading 
Station is not always occupied, the temperatures for equipment protection will be used. 

Minimum Facility Ambient Temperature: 61 °F 
Maximum Facility Ambient Temperature: 104 °F 

The environmental temperatures external to the facility are specified in TFC-ENG-STD-02. 

Minimum Ambient Temperature: -25 °F 
Maximum Ambient Temperature: 115 °F 

4.4 Installation Temperature 
The temperature of the piping at the time of installation is unknown. Because of this, the analysis shall 
employ values of thermal displacement that are based on the following metal temperatures at the time of 
installation as specified in Table 2(a) of WRPS procedure TFC-ENG-DESIGN-C-60. 
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80°F when considering the thermal displacement at minimum metal temperature 

60 °F when considering the thermal displacement at maximum metal temperature 

4.5 Dead (Gravity) Loads 
Dead loads shall include the weights of all permanent materials and equipment. The weight of the various 
piping components is taken from the vendor data included in Attachment 1 and summarized in the 
following table:  

Table 2.  Pipe Component Weight  

Component Manufacturer Weight1,3 

1” ball valve (threaded) FLOWTEK 0.93 lbs 
2” ball valve (treaded) FLOWTEK 2.98 lbs 
2” ball valve (flanged) FLOWTEK 20.5 lbs 
3” ball valve (flanged) FLOWTEK 45 lbs 

3” check valve CRANE 57.3 lbs  
ARV VALMATIC 45 lbs (Assumption 1) 
PIT ROSEMOUNT 10.5 lbs2 

FIT ROSEMOUNT 10.5 lbs (Assumption 2) 
tanker truck loading arm Excel Loading 355 lbs (Assumption 3) 
tanker truck loading arm Excel Loading 180 lbs/510 ft-lbs 

(Assumption 4) 
1 Assumptions are discussed in Section 5.2 Justified Assumptions 
2 Sum of Rosemount 3051C transmitter (6 lbs) and 305 Integral Manifold (4.5 lbs) 
3 All other piping components use data from the AutoPIPE software materials library. 

4.6 Live Loads 
Live loads include the weight of the medium being transported. The waste streams to ETF consist largely 
of condensed water from the 242-A Evaporator and rainwater runoff from the leachate collection 
system(s) at IDF and ERDF. Because of this, the fluid being transported is taken as water with a density 
of 62.406 lbm/ft3.  

4.7 Natural Phenomena Loading 
The piping systems are installed inside the ETF Load-In Facility - Backup Unloading Station, because of 
this, effects from wind, rain, and snow loads will not apply. 

4.8 Seismic Loading 
Mod traveler MT-50544 requires the design loads and acceptance criteria for Structures, Systems, and 
Components (SSCs) to be correlated to Natural Phenomena Hazard Design Category (NDC) NDC-
1/SDC-1. The horizonal and vertical seismic acceleration multipliers of 0.178 and 0.119 respectively were 
determined in Appendix A. These values, positive and negative, are inputs into AutoPIPE, load 
combinations E1 through E8. 
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4.9 Operating Pressures 
The piping is analyzed at 150 psig per the facility owner. This is greater than the pressure determined by 
hydraulic calculation, RPP-CALC-63837, ETF Load-In Expansion Hydraulic Calculation. 

Vacuum conditions on pump suction piping are conservatively taken as full vacuum (-14.7 psig). 

4.10 Operating Temperature 
The temperature of the fluid in the system is not specified. Because the waste streams to ETF consist 
largely of condensed water from the 242-A Evaporator and rainwater runoff from the leachate collection 
system(s) at IDF and ERDF and are transported to the Load-In Facility via tankers and totes, the 
maximum temperature of the fluid will be conservatively taken as the maximum environmental 
temperature specified in TFC-ENG-STD-02 . 

Because the minimum environmental temperature specified in TFC-ENG-STD-02 is below the fluid’s 
freeze point, the minimum fluid temperature will be taken as just above freezing. 

Toperating_min = 33°F 
Toperating_max = 115°F 

The minimum operating temperature will be evaluated to the 80 °F installation temperature and the 
maximum operating temperature will be evaluated to the 60 °F installation temperature as discussed in 
section 4.4 of this calculation. 

4.11 Transient Loads (Water Hammer) 
Water hammer occurs in systems that are subject to rapid changes in fluid flow rates. The three main 
events postulated to cause hydraulic transients (water hammer) are: 

1. Rapid valve closure upstream (triggered by rapid valve closures) 

2. Rapid valve closure downstream (triggered by rapid valve closures) 

3. High Point column separation and rejoining (triggered by pump stopping and restarting without 
proper draining of the columns) 

Process piping valves are not operated during waste transfers. Should a manual valve be inadvertently 
operated during the transfer, Appendix A calculates the time for the pressure wave to travel from the 
closed valve to the pressure source and back. The longest length of 3” pipe was conservatively used for 
this distance and the time was found to be 0.046 seconds. It is unlikely a manual valve will be closed in 
this amount of time. Valve closure is not considered to be a transient force initiator. 

For systems that allow free draining to the source and discharge pints, the potential for column separation 
to occur is mitigated. In systems which do not allow free draining, the fluid column height that can be 
supported by a vacuum equal to the vapor pressure of the fluid being analyzed can be determined. If the 
system does not have a column of fluid greater than or equal to the screen height, no flow transients 
associated with column separation will occur. Appendix A calculated the screening column height as 
29.18 ft. The maximum fluid column height in the facility is 20.5 ft. Column separation will not cause a 
transient event and water hammer will not be applied. 
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4.12 Load Cases 
Loads acting on a piping system can be classified as one of the three types defined below: 

1. Sustained loads are loads which act on the system all or most of the time. These loads consist of 
pressure (internal and external) and total weight (dead and live loads). 

2. Occasional loads act for short portions of operating time. These loads consist of natural 
phenomenon loads (wind, snow, ash, etc.), seismic loads, and dynamic loads (water hammer). 

3. Expansion loads are caused by the thermal displacement of the system and the resulting 
reactions from the restrained movement. 

4.13 Load Combinations 
Mod traveler MT-50536 requires the system piping to be subjected to pressure and stress analysis in 
compliance with ASME B31.3 for Normal Fluid Service. Requirements of ASME B31.3 are met when the 
design conditions are less than the requirements for internal pressure, sustained loads, and occasional 
loads. To check these requirements, the following load cases are used for each load occurrence: 

1. Max Pressure (Hoop Stress/Internal Pressure) 

2. Gravity + Max Pressure (Sustained Loads) 

3. Ambient Temperature to Operating Temperature (Expansion) 

4. Sustained Loads + Earthquake Loads (Occasional Loads) 

4.14 Supports 
Supports are conservatively modeled as rigid. Coefficient of static friction between steel piping and the 
support steel is 0.78 (Lindeburg, Mechanical Engineering Reference Manual for the PE Exam, Table 
56.1). Supports are modeled with a 1/16 inch gap. This gap is consistent with the design requirements for 
U-Bolts supporting piping. 

5.0 Assumptions 

5.1 Assumptions in need of Verification 
There is one assumption that needs verification.  This is described in Table 2 below. 

Table 3.  List of Assumptions in need of Verification 

Hold # Page(s) Brief Description Verification 
Method 

Verified By 

(Initial & 
Date) 

RPP-HOLD-
57994 

 Calculation needs to be updated to 
incorporate platform reaction loads at 
completion of platform detailed design. Initial 
analysis performed using Rp value from 
ASCE 7-10. Updated calculation will use Rp 
values from TFC-ENG-DESIGN-C-60. 
Impacts to the conclusions of the analysis 
are anticipated to be negligible. 

Platform 
design 
documentation. 

 

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 13 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 12 

5.2 Justified Assumptions 
The following assumptions were used to perform this calculation. These assumptions are justified below 
and in Results section 10.2. 

1. ARV 801AS is similar in construction to ARV 301A. The weight of the ARV 301A was stated to be 
about 41 lbs (email in Attachment 1). A value of 45 lbs is used in this analysis.  

2. The flow element is a V-Cone flowmeter consisting of a flanged straight length of pipe with a 
pressure differential transmitter mounted to it. See figure below. The weight of the flow element is 
unavailable. Because of this, the flow element will be modeled as 2 pair of 3”-150 lb WN flanges 
approximately 18.75 inches in length with the weight of Rosemount 3051C transmitter (6 lb) and 
305 Integral Manifold (4.5 lbs) applied at a 45° angle. 

 

Figure 1.  Flow Element Construction  

3. One of the tanker truck loading arms will be supplied with supports to carry the moment loads. A 
weight was determined to apply to the piping. The weight of the arm will be calculated using pipe 
component weights based on their construction. The following figures show the makeup of the 
arm. 

 

Figure 2.  Tanker Truck Loading Arm Construction  
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Figure 3.  Tanker Truck Loading Arm Swivel Joint Construction  

The loading arms only need to be roughly 8 feet in length. However, for conservatism, the weight of 
the arms will be calculated using the maximum lengths shown in Figure 2 (16 feet). The arms 
currently use four (4) 150# swivel joints and a spring assist, the weight of these components were 
provided in an email from the vendor. This email is included in Attachment 2. 

150# swivel joint = 20 lbs (see vendor email in Attachment 2) 

Spring assist = 100 lbs (see vendor email in Attachment 2) 

3” SCH 40S Pipe = 7.58 lbs/ft (Crane Flow of Fluids Manual) 

Water weight in a 3” SCH 40S Pipe = 3.20 lbs/ft (Crane Flow of Fluids Manual) 

Total weight of is taken as 355 lbs. 

4. One of the loading arms will be supported by the piping and supports.  The manufacturer 
provided a force and moment (Attachment 2) of 156.632 lbs and 5454.96 in-lb.  Water weight was 
added to this. 

Water weight per is 3.2 lbs/ft (Crane TP-410) or 0.267 lbs/in. This gives and addition weight of 
20.4255 lbs (0.267 lbs/in x 76.5 in) and a moment of 612.765 in-lbs.  Values total of 180 lbs and 510 
ft-lbs were used in the model. 

6.0 Method of Analysis  
AutoPIPE is used to analyze the stresses and flexibility of the Load-In Facility piping per ASME B31.3 
criteria. The AutoPIPE model is created using the layout found on drawings H-2-838982 and H-2-838984.  

Maximum operating temperature (115°F) and maximum pressure are analyzed against the low ambient 
temperature (60°F) and minimum operating temperature (33°F ) and maximum pressure are analyzed 
against the high ambient temperature (80°F) as defined in Section 4.4 of this calculation. 

The vacuum condition is evaluated as external pressure at 115°F. The method for evaluating the piping 
under external conditions was performed per ASME B31.3 paragraphs 304.1.3, Straight Pipe Under 
External Pressure and 304.2.4, Curved and Mitered Segments of Pipe Under External Pressure in 
Appendix A. 
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 Appendix A, Calculations 

 Appendix B, Model Layout 

 Appendix C, Model Input 

 Appendix D, Maximum Operating Temperature Analysis 

 Appendix E, Minimum Operating Temperature Analysis 

 Appendix F, Support Loading 

6.1 Equipment Nozzle Loads 
Allowable nozzle loading is not within the scope of this calculation. Equipment attachment points are 
modeled as rigid anchors to provide the most conservative resultant loads acting on the equipment. 
These resultant forces are reported in the results section of this calculation for verification by the 
equipment manufacturers. 

6.2 Support Loads 
Support loading is not within the scope of this calculation. Supports are modeled as rigid to provide the 
most conservative resultant loads. These resultant loads are reported in the results section of this 
calculation for use in calculation RPP-CALC-64316, ETF Load-In Facility Pipe Support Analysis. 

7.0 Use of Computer–Type and Software 
AutoPIPE1 Nuclear Edition, version 12.00.00.16, was used in the performance of the analysis.  This 
installation of AutoPIPE was verified with an in-use test as shown on VFS-ENG-IUT-010 per VFS-WA-
ENG-SQAP-06 for use on a Dell Precision M4800 Laptop (SN JM10P32,device name VFSWA01LT082) 
an Intel Core™ i7-4810MQ CPU @ 2.80GHz 2.80GHz processor, 16 GB of RAM running 64-bit Microsoft 
Windows 10 Pro2. 

MathCAD® Version Prime 4.0 Datecode M010 (2017.06.01.001/4.0.0.54) computer software is used to 
display and format the analyses (Appendix A).  All MathCAD computations are checked with a handheld 
calculator. 

8.0 Acceptance Criteria 
The design to capacity ratios determined in the AutoPIPE software (calculated stress / ASME B31.3 
stress allowable) are required to be less than 1.0. The maximum allowable pressure for external pressure 
is required to be greater than 14.7 psig. 

9.0 Calculations 
See Appendix A. 

  

 
1 AutoPIPE is a trademark of Bentley Systems, Incorporated, Exton, PA 
2 Microsoft Windows is a trademark of Microsoft Corporation, Redmond, WA. 
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10.0 Results 

10.1 ASME Code Compliance 
AutoPIPE results indicate that the system is in compliance with ASME B31.3 requirements. The following 
table provides a summary of the highest design to capacity ratios occurring in the system. 

Table 4.  Design to Capacity Ratios 

Category PT Ratio 

Maximum Sustained Stress M03 F 0.33 
Maximum Displacement Stress Min 
Operating Temperature N53 0.27 

Maximum Displacement Stress Max 
Operating Temperature N53 0.27 

Maximum Occasional Stress K09 0.39 
Maximum Hoop Stress  S20 0.08 

The maximum design to capacity ratios for the ASME B31.3 load cases are all under 1.0. 

The maximum allowable pressure was determined to be 710 psig which is greater than 14.7 psig (See 
Appendix A). 

10.2 Justification of Assumptions 
The weights of the ARVs, loading arms, and FIT were assumed based on the most reliable information 
available at the time this calculation was completed. The design to capacity ratios for all of the 
components’ dead weight (gravity) in the system are less than 0.50. This shows if there are differences in 
the component weights assumed, the results on the model will be negligible. 

10.3 Non-listed Components 
ASME B31.3 sections 302.2 and 303 state that components manufactured in accordance with standards 
listed in Table 326.1 shall be considered suitable for use at pressure-temperature ratings in accordance 
with the ASME B31.3 code. All items used in the Load-In Backup Unloading station piping are 
manufactured in accordance with specifications listed in Table 326.1. 
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10.4 Support Reactions 

The forces acting on the supports are reported in Appendix F. These forces will be used to analyze the 
supports in RPP-CALC-64316. The vendor supplied platform will be required to support piping as well as 
forces from the trucker loading arm. The maximum forces acting on the platform are listed in Table 5. 
These forces correspond to the locations shown in Figure 4 on the following page. These locations are for 
reference only. See drawing H-2-838982 for the location of the piping and loading arms. 

Table 5.  Loads Acting on the Platform 

Figure 4 
Location 

AutoPIPE 
Model 
Node 

Support Type 
Lateral 

FX 
(lbf)  

Vertical 
FY  

(lbf) 

Lateral 
FZ 

(lbf) 
Support 

Attachment Point 

A N02 Support Anchor 133 599 53 Platform Side 

B 
L11 Boxed Out Frame for Pipe 

Penetration 17 4 5 Platform Floor 
Penetration 

N10 Boxed Out Frame for Pipe 
Penetration 75 2 118 Platform Floor 

Penetration 

C 
S27 Hanger Rod 31 233 44 Under Platform 
S02 Hanger Rod 0 74 2 Under Platform 

D S06 Boxed Out Frame for Pipe 
Penetration 66 11 138 Platform Floor 

Penetration 

E S15 Support Anchor 79 310 351 Platform Side 

F 
S19 Support Anchor 21 196 66 Platform Side 
S20 Support Anchor 105 538 361 Platform Side 

 
Figure 4.  Platform Pipe Support Loading Locations 
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10.5 Nozzle Loads 

The following table lists the maximum load acting on each equipment nozzle. These loads may not act 
concurrently. Forces are extracted from ‘Anchor Forces’ section of Appendix D and E. 

Table 6.  Nozzle Loads  

Support Point Node 
FX 

(lbs) 
FY 

(lbs) 
FZ 

(lbs) 
MX 

(ft-lbs) 
MY 

(ft-lbs) 
MZ 

(ft-lbs) 

FILTER HOUSING INLET FLANGE C00 57 287 89 203 59 335 
FILTER HOUSING INLET FLANGE D13 63 381 103 240 69 346 
FILTER HOUSING OUTLET 
FLANGE A46 61 268 52 253 74 298 

FILTER HOUSING OUTLET 
FLANGE B13 56 424 104 331 105 376 

FILTER HOUSING DRAIN 
CONNECTION H30 40 102 31 69 17 74 

FILTER HOUSING DRAIN 
CONNECTION K09 38 126 37 89 17 70 

PUMP SUCTION P04 207 161 249 35 777 204 
PUMP SUCTION Q04 263 119 116 51 296 98 
PUMP DISCHARGE E19 176 150 102 90 65 223 
PUMP DISCHARGE C51 156 132 74 110 81 194 
TANK INLET I13 32 29 41 30 52 27 
TANK OUTLET N53 241 127 499 29 246 56 
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11.0 Conclusion 
This calculation demonstrates that this system meets the requirements of ASME B31.3 and ASCE 7. 
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Appendix A 
Calculations 
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Calculation of the Seismic Loading per ACSE 7-10 Chapter 13 for Nonstructural 
Components 
Seismic loading determined per ASCE 7-10 and TFC-ENG-STD-06 for SDC-1 piping. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ASCE 7-10 equations determine the seismic design force both horizontal and vertical force and 
include the component operating weight (Wp).  This term is removed to determine the seismic 
design acceleration. 

 

 

 

Spectral Acceleration, Short Period 
TFC-ENG-STD-06, Section 3.5.5.2, horizontal SDS 
Component Importance Factor
TFC-ENG-STD-06, Section 3.5.5.1, ASCE 7-10 Section 13.1.3 

Component Amplification Factor 
ASCE 7-10 Table 13.6-1: Piping in accordance with ASME 
B31, including in-line components, constructed of high- or 
limited-deformability materials, with joints made by 
threading, bonding, compression couplings, or grooved 
couplings   

Component Response Modification Factor 
ASCE 7-10 Table 13.6-1: Piping in accordance with ASME 
B31 

Height in structure of point of attachment of component with 
respect to the base. 
ASCE 7-10 Section 13.3.1  

Average roof height of structure with respect to the base. 
ASCE 7-10 Section 13.3.1 

Actual Response Modification Factor 
TFC-ENG-STD-06 Table 6 (See Note 2) 

ASCE 7-10/7-16 Eqn. 13.3-1 

ASCE 7-10/7-16 Eqn. 13.3-2 

ASCE 7-10/7-16 Eqn. 13.3-3 
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The horizontal seismic design acceleration  
ASCE 7-10 Section 13.3.1 

The vertical seismic design acceleration  
ASCE 7-10 Section 13.3.1 
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Screening of Fluid Transients 
TFC-ENG-DESIGN-C-60 methods are utilized to screen for fluid transients. 

Propagation Time determination 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Speed of sound in water at 32F and 120F 
Table B-2 TFC-ENG-DESIGN-C-60 

Inside diameter of 3-inch Sch 40S pipe 
Crane TP-410 

Pipe wall thickness for 3-inch Sch 40S pipe 
Crane TP-410 

Modulus of Elasticity for TP304L Pipe 
Table C-6 ASME B31.3 

Density of water at 32F and 120F 
Crane TP-410 

Bulk Modulus of the fluid 
TFC-ENG-DESIGN-C-60 

Speed of sound in 3-inch Sch 40S TP 
304L pipe at 32F and 120F 

Greater than length of 3-inch piping 

Propagation time
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Column Separation Screening 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Density of water at 32F and 120F 
Crane TP-410 

Vapor pressure of water at 32F and 120F 
Crane TP-410 

Maximum and Minimum atmospheric pressures 
TFC-ENG-STD-02 

Specific gravity of water 
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Suction Piping Vacuum Evaluations 
The method for evaluating the piping under external conditions was performed per ASME B31.3 
paragraphs 304.1.3, Straight Pipe Under External Pressure and 304.2.4, Curved and Mitered 
Segments of Pipe Under External Pressure.  Paragraph 304.1.3 requires the procedure outlined 
in ASME BPVC, Section VIII, Division 1, UG-28 through UG-30 shall be followed, using as the 
design length, L, the running centerline length between any two sections stiffened in accordance 
with UG-29.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Design temperature

Outside diameter for 1-, 1-1/2- 2-, and 3-inch Schedule 40S piping 
Crane TP-410 

Nominal wall thickness for 1-, 1-1/2-, 2-, and 3-inch Schedule 40S piping 
CRANE TP-410 

Corrosion-erosion allowance  

Under tolerance for wall thickness 
ASTM A312/A312M Table 3 

Minimum wall thickness accounting for corrosion-
erosion and wall thickness under tolerance 

Maximum span per UG-28 

Input for determining A 
ASME BPVC Section VIII Division I UG-28 
3-inch piping is bounding with the largest 
diameter to wall thickness ratio

Criteria to determine that S is not required to be determined by 
ASME B31.3 paragraph 304.1.3 (a) or (b) and for determining 
the use of either method ASME BPVC Section VIII Division I 
UG-28 (c)(1) or (c)(2) 
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ASME BPVC Section VIII Division I UG-28(c)(1) Step 1 

ASME BPVC Section VIII Division I UG-28(c)(1) Steps 2 & 3
Determine A 

From ASME Section II Table G  

Value of A for 

Value of A for 

Value of A for 

Determine B per ASME BPVC Section VIII Division I UG-28 (c)(1) Steps 4 & 5 

From ASME Section II Table HA-3 (Type 304L) 

Value of B 

Value of B for 

Value of B 

Value of B for 
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Calculate the maximum allowable working pressure 
ASME BPVC Section VIII Division I UG-28(c)(1) Step 6 
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Appendix B 
Model Layout 
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Overall Model Layout  
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Pumps, Tank, Tote, Discharge 
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Filters 
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Loading Arm 
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Appendix C 
Model Input 

Components – Page 37 

Coordinates – Page 101 

Segment Data – Page 114 

Forces and Displacement – Page 120 

Loads Summary – Page 121 

Support – Page 122 

Bend – Page 125 

Tee – Page  

Valve – 129 

Flange – 136 

Reducer – 138 

Load Case Description – 139 

Maximum Operating Temperature – Page 115 

Pipe Properties  

Material Properties 

Material Allowables 

Temperature and Pressure 

Minimum Operating Temperature – Page 140 

Pipe Properties 

Material Properties 

Material Allowables 

Temperature and Pressure 
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RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 36 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 35 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020                                                                         BENTLEY                       
12:56 PM                                                                           AutoPIPE Nuclear 12.00.00.16  
---------------------------------------------------------------------------------------------------------------- 
 
                              D E S C R I P T I O N                                                              
                              ---------------------                                                              
                                                                                                                   

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 37 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 36 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020                                                                         BENTLEY                       
12:56 PM                                                                           AutoPIPE Nuclear 12.00.00.16  
---------------------------------------------------------------------------------------------------------------- 
 
                            T A B L E  O F  C O N T E N T S                      
                                                                                 
     Components......................................................................    1                       
     Coordinates.....................................................................   65                       
     Segment Data....................................................................   78                       
     Pipe Properties.................................................................   79                       
     Material Properties.............................................................   80                       
     Material Allowables.............................................................   81                       
     Temperature and Pressure........................................................   82                       
     Forces and Displacement.........................................................   84                       
     Loads Summary...................................................................   85                       
     Support.........................................................................   86                       
     Bend............................................................................   89                       
     Tee.............................................................................   91                       
     Valve...........................................................................   93                       
     Flange..........................................................................  100                       
     Reducer.........................................................................  102                       
     Load Case Description...........................................................  103                         

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 38 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 37 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
12:56 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE   1 
---------------------------------------------------------------------------------------------------------------- 
 
                  C O M P O N E N T   D A T A   L I S T I N G                                                    
                                                                                                                 
 ------------------------------------------------------------------------------- 
 *** SEGMENT A                                                                   
  
 ------------------------------------------------------------------------------- 
 From A00 to A01, DX= 3.0000" ft-in                                         Run  
  
 PIPE DATA:                                                                      
   Pipe Id= 2"-HIH, Material= A312-TP304L, Composition= Austenitic Stainless, Poisson= 0.300, Nom Size= 2.000,   
   OD= 2.375 inch, Sch= 40S, Wall Thk= 0.154 inch, Mill= 0.019 inch, Cor= 0.010 inch,                            
   Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft, Content Sp Gr= 1.000, Content Unit Wgt= 1.45 lb/ft, 
   Insul Thk= 0 inch, Cladding Thickness = 0 inch, Lining Thk= 0 inch, Long Weld E factor= 1.00,                 
   Long Weld W factor= Auto, Long Modulus= 28.34083 E6 psi, Hoop Modulus= 28.34083 E6 psi,                       
   Shear Modulus= 10.90032 E6 psi, Sc= 16700.0 psi, Syc= 25000.0 psi, Suc= 70000.0 psi                           
  
 OPERATING DATA:                                                                 
   P1= 150.00 psi, T1= 115.00 deg F, Exp1= 0.58462 in/100ft, E1= 28.05769 E6 psi, Sh1= 16700.00 psi,             
   Sy1= 24460.00 psi                                                             
  
 POINT DATA:                                                                     
   A00, Coordinates, X= 0.0000" ft-in, Y= 2'8.0000" ft-in, Z= 0.0000" ft-in      
  
 ------------------------------------------------------------------------------- 
 From A01 to A02, DX= 3.5000" ft-in                                         Redu 
  
 COMPONENT DATA (Reducer):                                                       
   Length= 3.5000" ft-in, SIF= 1.00                                              
  
 POINT DATA:                                                                     
   A01, Coordinates, X= 3.0000" ft-in, Y= 2'8.0000" ft-in, Z= 0.0000" ft-in      
  
 ------------------------------------------------------------------------------- 
 From A02 to A03, DX= 6.2500" ft-in                                         Run  
  
 PIPE DATA:                                                                      
   Pipe Id= 3", Composition= Austenitic Stainless, Nom Size= 3.000, OD= 3.500 inch, Wall Thk= 0.216 inch,        
   Mill= 0.027 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 7.75 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 3.20 lb/ft, Long Weld W factor= 1.00                        
  
 POINT DATA:                                                                     
   A02, Coordinates, X= 6.5000" ft-in, Y= 2'8.0000" ft-in, Z= 0.0000" ft-in      
  
 ------------------------------------------------------------------------------- 
 From A03 to A04, DX= 6.2500" ft-in                                         Run  
  
 POINT DATA:                                                                     
   A03, Coordinates, X= 1'0.7500" ft-in, Y= 2'8.0000" ft-in, Z= 0.0000" ft-in    
  
 SUPPORT DATA:                                                                   
   A03, Guide, Support Id= A03  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From A04 to A05, DX= 4.5000" ft-in                                         Run  
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                  C O M P O N E N T   D A T A   L I S T I N G                                                    
                                                                                                                 
 POINT DATA:                                                                     
   A04, Coordinates, X= 1'7.0000" ft-in, Y= 2'8.0000" ft-in, Z= 0.0000" ft-in    
  
 ------------------------------------------------------------------------------- 
 From A05 to A06, DZ= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= A05, Near= A05 N, Mid= A05 M, Far= A05 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   A05, Coordinates, X= 1'11.5000" ft-in, Y= 2'8.0000" ft-in, Z= 0.0000" ft-in   
   A05 N, Coordinates, X= 1'7.0250" ft-in, Y= 2'8.0000" ft-in, Z= 0.0000" ft-in  
   A05 M, Coordinates, X= 1'10.1820" ft-in, Y= 2'8.0000" ft-in, Z= 1.3180" ft-in 
   A05 F, Coordinates, X= 1'11.5000" ft-in, Y= 2'8.0000" ft-in, Z= 4.4750" ft-in 
  
 ------------------------------------------------------------------------------- 
 From A06 to A07, DZ= 1'1.8750" ft-in                                       Run  
  
 POINT DATA:                                                                     
   A06, Coordinates, X= 1'11.5000" ft-in, Y= 2'8.0000" ft-in, Z= 4.5000" ft-in   
  
 ------------------------------------------------------------------------------- 
 From A07 to A08, DZ= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   A07, Coordinates, X= 1'11.5000" ft-in, Y= 2'8.0000" ft-in, Z= 1'6.3750" ft-in 
  
 ------------------------------------------------------------------------------- 
 From A08 to A09, DX= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= A08, Near= A08 N, Mid= A08 M, Far= A08 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   A08, Coordinates, X= 1'11.5000" ft-in, Y= 2'8.0000" ft-in, Z= 1'10.8750" ft-in                                
   A08 N, Coordinates, X= 1'11.5000" ft-in, Y= 2'8.0000" ft-in, Z= 1'6.4000" ft-in                               
   A08 M, Coordinates, X= 2'0.8180" ft-in, Y= 2'8.0000" ft-in, Z= 1'9.5570" ft-in                                
   A08 F, Coordinates, X= 2'3.9750" ft-in, Y= 2'8.0000" ft-in, Z= 1'10.8750" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From A09 to A10, DX= 6.0000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   A09, Coordinates, X= 2'4.0000" ft-in, Y= 2'8.0000" ft-in, Z= 1'10.8750" ft-in 
  
 ------------------------------------------------------------------------------- 
 From A10 to A11, DX= 5'1.6250" ft-in                                       Run  
  
 POINT DATA:                                                                     
   A10, Coordinates, X= 2'10.0000" ft-in, Y= 2'8.0000" ft-in, Z= 1'10.8750" ft-in                                
  
 SUPPORT DATA:                                                                   
   A10, Guide, Support Id= A10  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                      
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                  C O M P O N E N T   D A T A   L I S T I N G                                                    
                                                                                                                 
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From A11 to A12, DX= 5'1.6250" ft-in                                       Run  
  
 POINT DATA:                                                                     
   A11, Coordinates, X= 7'11.6250" ft-in, Y= 2'8.0000" ft-in, Z= 1'10.8750" ft-in                                
  
 SUPPORT DATA:                                                                   
   A11, Guide, Support Id= A11  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From A12 to A13, DX= 6.0000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   A12, Coordinates, X= 13'1.2500" ft-in, Y= 2'8.0000" ft-in, Z= 1'10.8750" ft-in                                
  
 SUPPORT DATA:                                                                   
   A12, Guide, Support Id= A12  2, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From A13 to A14, DX= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   A13, Coordinates, X= 13'7.2500" ft-in, Y= 2'8.0000" ft-in, Z= 1'10.8750" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From A14 to A15, DZ= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= A14, Near= A14 N, Mid= A14 M, Far= A14 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   A14, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 1'10.8750" ft-in                                
   A14 N, Coordinates, X= 13'7.2750" ft-in, Y= 2'8.0000" ft-in, Z= 1'10.8750" ft-in                              
   A14 M, Coordinates, X= 13'10.432" ft-in, Y= 2'8.0000" ft-in, Z= 2'0.1930" ft-in                               
   A14 F, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 2'3.3500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From A15 to A16, DZ= 6.0000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   A15, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 2'3.3750" ft-in 
  
 ------------------------------------------------------------------------------- 
 From A16 to A17, DZ= 5' ft-in                                              Run  
  
 POINT DATA:                                                                     
   A16, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 2'9.3750" ft-in 
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 SUPPORT DATA:                                                                   
   A16, Guide, Support Id= A16  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From A17 to A18, DZ= 6' ft-in                                              Run  
  
 POINT DATA:                                                                     
   A17, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 7'9.3750" ft-in 
  
 SUPPORT DATA:                                                                   
   A17, Guide, Support Id= A17  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From A18 to A19, DZ= 1' ft-in                                              Run  
  
 POINT DATA:                                                                     
   A18, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 13'9.3750" ft-in                                
  
 SUPPORT DATA:                                                                   
   A18, Guide, Support Id= A18  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From A19 to A20, DZ= 8.0000" ft-in                                         Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 8.0000" ft-in, Valve weight = 45 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                     
   A19, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 14'9.3750" ft-in                                
   A19, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   A19 M, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 15'1.3750" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From A20 to A21, DZ= 9.5000" ft-in                                         Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = Aloyco, Standard = ASME - B16.34, Sub Category = Swing Check Valves,                           
   Type = Bolted Cover Integral Seat Swing Check Valves - 377, MainEnd = FL, Rating= 150LB,                      
   Length= 9.5000" ft-in, Valve weight = 57 lb, Actuator Auto = No, Actuator Symbol = No,                        
   Actuator weight = 0 lb, Actuator DX = 0.00 ft, DY = 0.00 ft, DZ = 0.00 ft, Surface factor= 2.00,              
   End type= Weld neck, SIF= 1.00                                                
  
 POINT DATA:                                                                     
   A20, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 15'5.3750" ft-in                                
   A20 M, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 15'10.125" ft-in                              
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 42 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 41 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
12:56 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE   5 
---------------------------------------------------------------------------------------------------------------- 
 
                  C O M P O N E N T   D A T A   L I S T I N G                                                    
                                                                                                                 
 ------------------------------------------------------------------------------- 
 From A21 to A22, DZ= 1'3.0000" ft-in                                       Run  
  
 POINT DATA:                                                                     
   A21, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 16'2.8750" ft-in                                
   A21, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From A22 to A23, DZ= 1'3.0625" ft-in                                       Run  
  
 POINT DATA:                                                                     
   A22, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 17'5.8750" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From A23 to A24, DZ= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   A23, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 18'8.9375" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From A24 to A25, DX= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= A24, Near= A24 N, Mid= A24 M, Far= A24 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   A24, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 19'1.4375" ft-in                                
   A24 N, Coordinates, X= 13'11.750" ft-in, Y= 2'8.0000" ft-in, Z= 18'8.9625" ft-in                              
   A24 M, Coordinates, X= 13'10.432" ft-in, Y= 2'8.0000" ft-in, Z= 19'0.1195" ft-in                              
   A24 F, Coordinates, X= 13'7.2750" ft-in, Y= 2'8.0000" ft-in, Z= 19'1.4375" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From A25 to A26, DX= -4.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   A25, Coordinates, X= 13'7.2500" ft-in, Y= 2'8.0000" ft-in, Z= 19'1.4375" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From A26 to A27, DX= -3.8700" ft-in                                        Run  
  
 POINT DATA:                                                                     
   A26, Coordinates, X= 13'3.2500" ft-in, Y= 2'8.0000" ft-in, Z= 19'1.4375" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From A27 to A28, DX= -3.3800" ft-in                                        Run  
  
 POINT DATA:                                                                     
   A27, Coordinates, X= 12'11.380" ft-in, Y= 2'8.0000" ft-in, Z= 19'1.4375" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From A28 to A29, DX= -3.3800" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Header, Center= A28):                                         
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   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 POINT DATA:                                                                     
   A28, Coordinates, X= 12'8.0000" ft-in, Y= 2'8.0000" ft-in, Z= 19'1.4375" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From A29 to A30, DX= -2'8.6200" ft-in                                      Run  
  
 POINT DATA:                                                                     
   A29, Coordinates, X= 12'4.6200" ft-in, Y= 2'8.0000" ft-in, Z= 19'1.4375" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From A30 to A31, DX= -2'1.0000" ft-in                                      Run  
  
 POINT DATA:                                                                     
   A30, Coordinates, X= 9'8.0000" ft-in, Y= 2'8.0000" ft-in, Z= 19'1.4375" ft-in 
  
 ------------------------------------------------------------------------------- 
 From A31 to A32, DX= -6.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   A31, Coordinates, X= 7'7.0000" ft-in, Y= 2'8.0000" ft-in, Z= 19'1.4375" ft-in 
  
 ------------------------------------------------------------------------------- 
 From A32 to A33, DX= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   A32, Coordinates, X= 7'0.5000" ft-in, Y= 2'8.0000" ft-in, Z= 19'1.4375" ft-in 
  
 ------------------------------------------------------------------------------- 
 From A33 to A34, DY= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= A33, Near= A33 N, Mid= A33 M, Far= A33 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   A33, Coordinates, X= 6'8.0000" ft-in, Y= 2'8.0000" ft-in, Z= 19'1.4375" ft-in 
   A33 N, Coordinates, X= 7'0.4750" ft-in, Y= 2'8.0000" ft-in, Z= 19'1.4375" ft-in                               
   A33 M, Coordinates, X= 6'9.3180" ft-in, Y= 2'9.3180" ft-in, Z= 19'1.4375" ft-in                               
   A33 F, Coordinates, X= 6'8.0000" ft-in, Y= 3'0.4750" ft-in, Z= 19'1.4375" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From A34 to A35, DY= 3.5625" ft-in                                         Run  
  
 POINT DATA:                                                                     
   A34, Coordinates, X= 6'8.0000" ft-in, Y= 3'0.5000" ft-in, Z= 19'1.4375" ft-in 
  
 ------------------------------------------------------------------------------- 
 From A35 to A36, DY= 8.0000" ft-in                                         Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 8.0000" ft-in, Valve weight = 45 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
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 POINT DATA:                                                                     
   A35, Coordinates, X= 6'8.0000" ft-in, Y= 3'4.0625" ft-in, Z= 19'1.4375" ft-in 
   A35, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   A35 M, Coordinates, X= 6'8.0000" ft-in, Y= 3'8.0625" ft-in, Z= 19'1.4375" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From A36 to A37, DY= 11.3125" ft-in                                        Run  
  
 POINT DATA:                                                                     
   A36, Coordinates, X= 6'8.0000" ft-in, Y= 4'0.0625" ft-in, Z= 19'1.4375" ft-in 
   A36, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From A37 to A38, DY= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   A37, Coordinates, X= 6'8.0000" ft-in, Y= 4'11.3750" ft-in, Z= 19'1.4375" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From A38 to A39, DZ= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= A38, Near= A38 N, Mid= A38 M, Far= A38 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   A38, Coordinates, X= 6'8.0000" ft-in, Y= 5'3.8750" ft-in, Z= 19'1.4375" ft-in 
   A38 N, Coordinates, X= 6'8.0000" ft-in, Y= 4'11.4000" ft-in, Z= 19'1.4375" ft-in                              
   A38 M, Coordinates, X= 6'8.0000" ft-in, Y= 5'2.5570" ft-in, Z= 19'0.1195" ft-in                               
   A38 F, Coordinates, X= 6'8.0000" ft-in, Y= 5'3.8750" ft-in, Z= 18'8.9625" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From A39 to A40, DZ= -3.3125" ft-in                                        Run  
  
 POINT DATA:                                                                     
   A39, Coordinates, X= 6'8.0000" ft-in, Y= 5'3.8750" ft-in, Z= 18'8.9375" ft-in 
  
 ------------------------------------------------------------------------------- 
 From A40 to A41, DZ= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   A40, Coordinates, X= 6'8.0000" ft-in, Y= 5'3.8750" ft-in, Z= 18'5.6250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From A41 to A42, DY= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= A41, Near= A41 N, Mid= A41 M, Far= A41 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   A41, Coordinates, X= 6'8.0000" ft-in, Y= 5'3.8750" ft-in, Z= 18'1.1250" ft-in 
   A41 N, Coordinates, X= 6'8.0000" ft-in, Y= 5'3.8750" ft-in, Z= 18'5.6000" ft-in                                 
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   A41 M, Coordinates, X= 6'8.0000" ft-in, Y= 5'5.1930" ft-in, Z= 18'2.4430" ft-in                               
   A41 F, Coordinates, X= 6'8.0000" ft-in, Y= 5'8.3500" ft-in, Z= 18'1.1250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From A42 to A43, DY= 4'4.0000" ft-in                                       Run  
  
 POINT DATA:                                                                     
   A42, Coordinates, X= 6'8.0000" ft-in, Y= 5'8.3750" ft-in, Z= 18'1.1250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From A43 to A44, DY= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   A43, Coordinates, X= 6'8.0000" ft-in, Y= 10'0.3750" ft-in, Z= 18'1.1250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From A44 to A45, DX= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= A44, Near= A44 N, Mid= A44 M, Far= A44 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   A44, Coordinates, X= 6'8.0000" ft-in, Y= 10'4.8750" ft-in, Z= 18'1.1250" ft-in                                
   A44 N, Coordinates, X= 6'8.0000" ft-in, Y= 10'0.4000" ft-in, Z= 18'1.1250" ft-in                              
   A44 M, Coordinates, X= 6'6.6820" ft-in, Y= 10'3.5570" ft-in, Z= 18'1.1250" ft-in                              
   A44 F, Coordinates, X= 6'3.5250" ft-in, Y= 10'4.8750" ft-in, Z= 18'1.1250" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From A45 to A46, DX= -3.5625" ft-in                                        Run  
  
 POINT DATA:                                                                     
   A45, Coordinates, X= 6'3.5000" ft-in, Y= 10'4.8750" ft-in, Z= 18'1.1250" ft-in                                
   A46, Coordinates, X= 5'11.9375" ft-in, Y= 10'4.8750" ft-in, Z= 18'1.1250" ft-in                               
   A46, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 SUPPORT DATA:                                                                   
   A46, Anchor, Connected to: Ground, KTX= Rigid, KTY= Rigid, KTZ= Rigid, KRX= Rigid, KRY= Rigid, KRZ= Rigid     
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT B                                                                   
  
 ------------------------------------------------------------------------------- 
 From A28 to B01, DY= 3.3800" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Branch, Center= A28):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 3", Composition= Austenitic Stainless, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 7.75 lb/ft,     
   Content Sp Gr= 1.000, Content Unit Wgt= 3.20 lb/ft                            
  
 POINT DATA:                                                                       
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   A28, Coordinates, X= 12'8.0000" ft-in, Y= 2'8.0000" ft-in, Z= 19'1.4375" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From B01 to B02, DY= 4.6825" ft-in                                         Run  
  
 POINT DATA:                                                                     
   B01, Coordinates, X= 12'8.0000" ft-in, Y= 2'11.3800" ft-in, Z= 19'1.4375" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From B02 to B03, DY= 8.0000" ft-in                                         Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 8.0000" ft-in, Valve weight = 45 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                     
   B02, Coordinates, X= 12'8.0000" ft-in, Y= 3'4.0625" ft-in, Z= 19'1.4375" ft-in                                
   B02, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   B02 M, Coordinates, X= 12'8.0000" ft-in, Y= 3'8.0625" ft-in, Z= 19'1.4375" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From B03 to B04, DY= 11.3125" ft-in                                        Run  
  
 POINT DATA:                                                                     
   B03, Coordinates, X= 12'8.0000" ft-in, Y= 4'0.0625" ft-in, Z= 19'1.4375" ft-in                                
   B03, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From B04 to B05, DY= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   B04, Coordinates, X= 12'8.0000" ft-in, Y= 4'11.3750" ft-in, Z= 19'1.4375" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From B05 to B06, DZ= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= B05, Near= B05 N, Mid= B05 M, Far= B05 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   B05, Coordinates, X= 12'8.0000" ft-in, Y= 5'3.8750" ft-in, Z= 19'1.4375" ft-in                                
   B05 N, Coordinates, X= 12'8.0000" ft-in, Y= 4'11.4000" ft-in, Z= 19'1.4375" ft-in                             
   B05 M, Coordinates, X= 12'8.0000" ft-in, Y= 5'2.5570" ft-in, Z= 19'0.1195" ft-in                              
   B05 F, Coordinates, X= 12'8.0000" ft-in, Y= 5'3.8750" ft-in, Z= 18'8.9625" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From B06 to B07, DZ= -3.3125" ft-in                                        Run  
  
 POINT DATA:                                                                     
   B06, Coordinates, X= 12'8.0000" ft-in, Y= 5'3.8750" ft-in, Z= 18'8.9375" ft-in                                
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 ------------------------------------------------------------------------------- 
 From B07 to B08, DZ= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   B07, Coordinates, X= 12'8.0000" ft-in, Y= 5'3.8750" ft-in, Z= 18'5.6250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From B08 to B09, DY= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= B08, Near= B08 N, Mid= B08 M, Far= B08 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   B08, Coordinates, X= 12'8.0000" ft-in, Y= 5'3.8750" ft-in, Z= 18'1.1250" ft-in                                
   B08 N, Coordinates, X= 12'8.0000" ft-in, Y= 5'3.8750" ft-in, Z= 18'5.6000" ft-in                              
   B08 M, Coordinates, X= 12'8.0000" ft-in, Y= 5'5.1930" ft-in, Z= 18'2.4430" ft-in                              
   B08 F, Coordinates, X= 12'8.0000" ft-in, Y= 5'8.3500" ft-in, Z= 18'1.1250" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From B09 to B10, DY= 4'4.0000" ft-in                                       Run  
  
 POINT DATA:                                                                     
   B09, Coordinates, X= 12'8.0000" ft-in, Y= 5'8.3750" ft-in, Z= 18'1.1250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From B10 to B11, DY= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   B10, Coordinates, X= 12'8.0000" ft-in, Y= 10'0.3750" ft-in, Z= 18'1.1250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From B11 to B12, DX= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= B11, Near= B11 N, Mid= B11 M, Far= B11 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   B11, Coordinates, X= 12'8.0000" ft-in, Y= 10'4.8750" ft-in, Z= 18'1.1250" ft-in                               
   B11 N, Coordinates, X= 12'8.0000" ft-in, Y= 10'0.4000" ft-in, Z= 18'1.1250" ft-in                             
   B11 M, Coordinates, X= 12'6.6820" ft-in, Y= 10'3.5570" ft-in, Z= 18'1.1250" ft-in                             
   B11 F, Coordinates, X= 12'3.5250" ft-in, Y= 10'4.8750" ft-in, Z= 18'1.1250" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From B12 to B13, DX= -3.5625" ft-in                                        Run  
  
 POINT DATA:                                                                     
   B12, Coordinates, X= 12'3.5000" ft-in, Y= 10'4.8750" ft-in, Z= 18'1.1250" ft-in                               
   B13, Coordinates, X= 11'11.938" ft-in, Y= 10'4.8750" ft-in, Z= 18'1.1250" ft-in                               
   B13, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 SUPPORT DATA:                                                                   
   B13, Anchor, Connected to: Ground, KTX= Rigid, KTY= Rigid, KTZ= Rigid, KRX= Rigid, KRY= Rigid, KRZ= Rigid     
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 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT C                                                                   
  
 ------------------------------------------------------------------------------- 
 From C00 to C01, DX= -3.5625" ft-in                                        Run  
  
 PIPE DATA:                                                                      
   Pipe Id= 3", Composition= Austenitic Stainless, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 7.75 lb/ft,     
   Content Sp Gr= 1.000, Content Unit Wgt= 3.20 lb/ft                            
  
 POINT DATA:                                                                     
   C00, Coordinates, X= 4'5.1875" ft-in, Y= 10'11.750" ft-in, Z= 18'1.1250" ft-in                                
   C00, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 SUPPORT DATA:                                                                   
   C00, Anchor, Connected to: Ground, KTX= Rigid, KTY= Rigid, KTZ= Rigid, KRX= Rigid, KRY= Rigid, KRZ= Rigid     
  
 ------------------------------------------------------------------------------- 
 From C01 to C02, DX= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   C01, Coordinates, X= 4'1.6250" ft-in, Y= 10'11.750" ft-in, Z= 18'1.1250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From C02 to C03, DY= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= C02, Near= C02 N, Mid= C02 M, Far= C02 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   C02, Coordinates, X= 3'9.1250" ft-in, Y= 10'11.750" ft-in, Z= 18'1.1250" ft-in                                
   C02 N, Coordinates, X= 4'1.6000" ft-in, Y= 10'11.750" ft-in, Z= 18'1.1250" ft-in                              
   C02 M, Coordinates, X= 3'10.4430" ft-in, Y= 10'10.432" ft-in, Z= 18'1.1250" ft-in                             
   C02 F, Coordinates, X= 3'9.1250" ft-in, Y= 10'7.2750" ft-in, Z= 18'1.1250" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From C03 to C04, DY= -5'10.8750" ft-in                                     Run  
  
 POINT DATA:                                                                     
   C03, Coordinates, X= 3'9.1250" ft-in, Y= 10'7.2500" ft-in, Z= 18'1.1250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From C04 to C05, DY= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   C04, Coordinates, X= 3'9.1250" ft-in, Y= 4'8.3750" ft-in, Z= 18'1.1250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From C05 to C06, DZ= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= C05, Near= C05 N, Mid= C05 M, Far= C05 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,             
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   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   C05, Coordinates, X= 3'9.1250" ft-in, Y= 4'3.8750" ft-in, Z= 18'1.1250" ft-in 
   C05 N, Coordinates, X= 3'9.1250" ft-in, Y= 4'8.3500" ft-in, Z= 18'1.1250" ft-in                               
   C05 M, Coordinates, X= 3'9.1250" ft-in, Y= 4'5.1930" ft-in, Z= 18'2.4430" ft-in                               
   C05 F, Coordinates, X= 3'9.1250" ft-in, Y= 4'3.8750" ft-in, Z= 18'5.6000" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From C06 to C07, DZ= 1'5.2500" ft-in                                       Run  
  
 POINT DATA:                                                                     
   C06, Coordinates, X= 3'9.1250" ft-in, Y= 4'3.8750" ft-in, Z= 18'5.6250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From C07 to C08, DZ= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   C07, Coordinates, X= 3'9.1250" ft-in, Y= 4'3.8750" ft-in, Z= 19'10.875" ft-in 
  
 ------------------------------------------------------------------------------- 
 From C08 to C09, DY= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= C08, Near= C08 N, Mid= C08 M, Far= C08 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   C08, Coordinates, X= 3'9.1250" ft-in, Y= 4'3.8750" ft-in, Z= 20'3.3750" ft-in 
   C08 N, Coordinates, X= 3'9.1250" ft-in, Y= 4'3.8750" ft-in, Z= 19'10.900" ft-in                               
   C08 M, Coordinates, X= 3'9.1250" ft-in, Y= 4'2.5570" ft-in, Z= 20'2.0570" ft-in                               
   C08 F, Coordinates, X= 3'9.1250" ft-in, Y= 3'11.4000" ft-in, Z= 20'3.3750" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From C09 to C10, DY= -11.3125" ft-in                                       Run  
  
 POINT DATA:                                                                     
   C09, Coordinates, X= 3'9.1250" ft-in, Y= 3'11.3750" ft-in, Z= 20'3.3750" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From C10 to C11, DY= -8.0000" ft-in                                        Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 8.0000" ft-in, Valve weight = 45 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                     
   C10, Coordinates, X= 3'9.1250" ft-in, Y= 3'0.0625" ft-in, Z= 20'3.3750" ft-in 
   C10, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   C10 M, Coordinates, X= 3'9.1250" ft-in, Y= 2'8.0625" ft-in, Z= 20'3.3750" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From C11 to C12, DY= -3.5625" ft-in                                        Run  
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 POINT DATA:                                                                     
   C11, Coordinates, X= 3'9.1250" ft-in, Y= 2'4.0625" ft-in, Z= 20'3.3750" ft-in 
   C11, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From C12 to C13, DY= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   C12, Coordinates, X= 3'9.1250" ft-in, Y= 2'0.5000" ft-in, Z= 20'3.3750" ft-in 
  
 ------------------------------------------------------------------------------- 
 From C13 to C14, DX= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= C13, Near= C13 N, Mid= C13 M, Far= C13 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   C13, Coordinates, X= 3'9.1250" ft-in, Y= 1'8.0000" ft-in, Z= 20'3.3750" ft-in 
   C13 N, Coordinates, X= 3'9.1250" ft-in, Y= 2'0.4750" ft-in, Z= 20'3.3750" ft-in                               
   C13 M, Coordinates, X= 3'10.4430" ft-in, Y= 1'9.3180" ft-in, Z= 20'3.3750" ft-in                              
   C13 F, Coordinates, X= 4'1.6000" ft-in, Y= 1'8.0000" ft-in, Z= 20'3.3750" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From C14 to C15, DX= 6.0000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   C14, Coordinates, X= 4'1.6250" ft-in, Y= 1'8.0000" ft-in, Z= 20'3.3750" ft-in 
  
 ------------------------------------------------------------------------------- 
 From C15 to C16, DX= 4'10.1200" ft-in                                      Run  
  
 POINT DATA:                                                                     
   C15, Coordinates, X= 4'7.6250" ft-in, Y= 1'8.0000" ft-in, Z= 20'3.3750" ft-in 
  
 SUPPORT DATA:                                                                   
   C15, Guide, Support Id= C15  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From C16 to C17, DX= 3.3800" ft-in                                         Run  
  
 POINT DATA:                                                                     
   C16, Coordinates, X= 9'5.7450" ft-in, Y= 1'8.0000" ft-in, Z= 20'3.3750" ft-in 
  
 ------------------------------------------------------------------------------- 
 From C17 to C18, DX= 3.3800" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Header, Center= C17):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 POINT DATA:                                                                     
   C17, Coordinates, X= 9'9.1250" ft-in, Y= 1'8.0000" ft-in, Z= 20'3.3750" ft-in 
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 ------------------------------------------------------------------------------- 
 From C18 to C19, DX= 6.0000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   C18, Coordinates, X= 10'0.5050" ft-in, Y= 1'8.0000" ft-in, Z= 20'3.3750" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From C19 to C20, DX= 4'2.7450" ft-in                                       Run  
  
 POINT DATA:                                                                     
   C19, Coordinates, X= 10'6.5050" ft-in, Y= 1'8.0000" ft-in, Z= 20'3.3750" ft-in                                
  
 SUPPORT DATA:                                                                   
   C19, Guide, Support Id= C19  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From C20 to C21, DX= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   C20, Coordinates, X= 14'9.2500" ft-in, Y= 1'8.0000" ft-in, Z= 20'3.3750" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From C21 to C22, DZ= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= C21, Near= C21 N, Mid= C21 M, Far= C21 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   C21, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 20'3.3750" ft-in                                
   C21 N, Coordinates, X= 14'9.2750" ft-in, Y= 1'8.0000" ft-in, Z= 20'3.3750" ft-in                              
   C21 M, Coordinates, X= 15'0.4320" ft-in, Y= 1'8.0000" ft-in, Z= 20'2.0570" ft-in                              
   C21 F, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 19'10.900" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From C22 to C23, DZ= -1' ft-in                                             Run  
  
 POINT DATA:                                                                     
   C22, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 19'10.875" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From C23 to C24, DZ= -2'9.8750" ft-in                                      Run  
  
 POINT DATA:                                                                     
   C23, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 18'10.875" ft-in                                
  
 SUPPORT DATA:                                                                   
   C23, Guide, Support Id= C23  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From C24 to C25, DZ= -9.3750" ft-in                                        Run  
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 POINT DATA:                                                                     
   C24, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 16'1.0000" ft-in                                
   C24, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   C24, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From C25 to C26, DZ= -9.3750" ft-in                                        Run  
  
 POINT DATA:                                                                     
   C25, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 15'3.6250" ft-in                                
   C25, Added Weight= 10.50 lb, DX= -0.7083 ft, DY= -0.7083 ft                   
  
 ------------------------------------------------------------------------------- 
 From C26 to C27, DZ= -2' ft-in                                             Run  
  
 POINT DATA:                                                                     
   C26, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 14'6.2500" ft-in                                
   C26, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   C26, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From C27 to C28, DZ= -9.2450" ft-in                                        Run  
  
 POINT DATA:                                                                     
   C27, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 12'6.2500" ft-in                                
  
 SUPPORT DATA:                                                                   
   C27, Guide, Support Id= C27  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From C28 to C29, DZ= -3.3800" ft-in                                        Run  
  
 POINT DATA:                                                                     
   C28, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 11'9.0050" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From C29 to C30, DZ= -3.3800" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Header, Center= C29):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 POINT DATA:                                                                     
   C29, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 11'5.6250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From C30 to C31, DZ= -3'7.1200" ft-in                                      Run  
  
 POINT DATA:                                                                     
   C30, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 11'2.2450" ft-in                                
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 ------------------------------------------------------------------------------- 
 From C31 to C32, DZ= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   C31, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 7'7.1250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From C32 to C33, DY= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= C32, Near= C32 N, Mid= C32 M, Far= C32 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   C32, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 7'2.6250" ft-in 
   C32 N, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 7'7.1000" ft-in                               
   C32 M, Coordinates, X= 15'1.7500" ft-in, Y= 1'9.3180" ft-in, Z= 7'3.9430" ft-in                               
   C32 F, Coordinates, X= 15'1.7500" ft-in, Y= 2'0.4750" ft-in, Z= 7'2.6250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From C33 to C34, DY= 1'7.0000" ft-in                                       Run  
  
 POINT DATA:                                                                     
   C33, Coordinates, X= 15'1.7500" ft-in, Y= 2'0.5000" ft-in, Z= 7'2.6250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From C34 to C35, DY= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   C34, Coordinates, X= 15'1.7500" ft-in, Y= 3'7.5000" ft-in, Z= 7'2.6250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From C35 to C36, DX= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= C35, Near= C35 N, Mid= C35 M, Far= C35 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   C35, Coordinates, X= 15'1.7500" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in        
   C35 N, Coordinates, X= 15'1.7500" ft-in, Y= 3'7.5250" ft-in, Z= 7'2.6250" ft-in                               
   C35 M, Coordinates, X= 15'0.4320" ft-in, Y= 3'10.6820" ft-in, Z= 7'2.6250" ft-in                              
   C35 F, Coordinates, X= 14'9.2750" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in      
  
 ------------------------------------------------------------------------------- 
 From C36 to C37, DX= -5'6.0000" ft-in                                      Run  
  
 POINT DATA:                                                                     
   C36, Coordinates, X= 14'9.2500" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in        
  
 ------------------------------------------------------------------------------- 
 From C37 to C38, DX= -9.5000" ft-in                                        Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = Aloyco, Standard = ASME - B16.34, Sub Category = Swing Check Valves,                             
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   Type = Bolted Cover Integral Seat Swing Check Valves - 377, MainEnd = FL, Rating= 150LB,                      
   Length= 9.5000" ft-in, Valve weight = 57 lb, Actuator Auto = No, Actuator Symbol = No,                        
   Actuator weight = 0 lb, Actuator DX = 0.00 ft, DY = 0.00 ft, DZ = 0.00 ft, Surface factor= 2.00,              
   End type= Weld neck, SIF= 1.00                                                
  
 POINT DATA:                                                                     
   C37, Coordinates, X= 9'3.2500" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in         
   C37, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   C37 M, Coordinates, X= 8'10.5000" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in      
  
 ------------------------------------------------------------------------------- 
 From C38 to C39, DX= -8.0000" ft-in                                        Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 8.0000" ft-in, Valve weight = 45 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                     
   C38, Coordinates, X= 8'5.7500" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in         
   C38 M, Coordinates, X= 8'1.7500" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in       
  
 ------------------------------------------------------------------------------- 
 From C39 to C40, DX= -6.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   C39, Coordinates, X= 7'9.7500" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in         
   C39, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From C40 to C41, DX= -5.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   C40, Coordinates, X= 7'3.7500" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in         
  
 SUPPORT DATA:                                                                   
   C40, Guide, Support Id= C40  1, Connected to Ground, Tag No.= TYPE 5, Comp.Wt = 0.000 lb, Stiffness= RIGID,   
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.03 inch, Gap-Right= 0.03 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From C41 to C42, DX= -3.5000" ft-in                                        Redu 
  
 COMPONENT DATA (Reducer):                                                       
   Length= 3.5000" ft-in, SIF= 1.00                                              
  
 POINT DATA:                                                                     
   C41, Coordinates, X= 6'10.2500" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in        
  
 ------------------------------------------------------------------------------- 
 From C42 to C43, DX= -2.5000" ft-in                                        Run  
  
 PIPE DATA:                                                                        
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   Pipe Id= 2", Composition= Austenitic Stainless, Nom Size= 2.000, OD= 2.375 inch, Wall Thk= 0.154 inch,        
   Mill= 0.019 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 1.45 lb/ft                                                  
  
 POINT DATA:                                                                     
   C42, Coordinates, X= 6'6.7500" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in         
  
 ------------------------------------------------------------------------------- 
 From C43 to C44, DX= -2.5000" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Header, Center= C43):                                       
   B16.9 welding tee, SIFI= 1.44, SIFO= 1.58                                     
  
 POINT DATA:                                                                     
   C43, Coordinates, X= 6'4.2500" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in         
  
 ------------------------------------------------------------------------------- 
 From C44 to C45, DX= -5.2500" ft-in                                        Run  
  
 POINT DATA:                                                                     
   C44, Coordinates, X= 6'1.7500" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in         
  
 ------------------------------------------------------------------------------- 
 From C45 to C46, DX= -3.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   C45, Coordinates, X= 5'8.5000" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in         
  
 ------------------------------------------------------------------------------- 
 From C46 to C47, DZ= -3.0000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= C46, Near= C46 N, Mid= C46 M, Far= C46 F):           
   Long Elbow, Radius= 3.0000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.73, SIFO= 1.44                                            
  
 POINT DATA:                                                                     
   C46, Coordinates, X= 5'5.5000" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in         
   C46 N, Coordinates, X= 5'8.4750" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in       
   C46 M, Coordinates, X= 5'6.3787" ft-in, Y= 4' ft-in, Z= 7'1.7463" ft-in       
   C46 F, Coordinates, X= 5'5.5000" ft-in, Y= 4' ft-in, Z= 6'11.6500" ft-in      
  
 ------------------------------------------------------------------------------- 
 From C47 to C48, DZ= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   C47, Coordinates, X= 5'5.5000" ft-in, Y= 4' ft-in, Z= 6'11.6250" ft-in        
  
 ------------------------------------------------------------------------------- 
 From C48 to C49, DZ= -3.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   C48, Coordinates, X= 5'5.5000" ft-in, Y= 4' ft-in, Z= 6'7.1250" ft-in         
  
 ------------------------------------------------------------------------------- 
 From C49 to C50, DY= -3.0000" ft-in                                        Bend 
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 COMPONENT DATA (Bend, TIP= C49, Near= C49 N, Far= C49 F):                       
   Long Elbow, Radius= 3.0000 inch, Bend angle= 90.00 deg, End flanges= 0, Flex= Auto, SIFI= 1.73, SIFO= 1.44    
  
 POINT DATA:                                                                     
   C49, Coordinates, X= 5'5.5000" ft-in, Y= 4' ft-in, Z= 6'4.1250" ft-in         
   C49 N, Coordinates, X= 5'5.5000" ft-in, Y= 4' ft-in, Z= 6'7.1000" ft-in       
   C49 F, Coordinates, X= 5'5.5000" ft-in, Y= 3'9.0250" ft-in, Z= 6'4.1250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From C50 to C51, DY= -1'4.6250" ft-in                                      Run  
  
 POINT DATA:                                                                     
   C50, Coordinates, X= 5'5.5000" ft-in, Y= 3'9.0000" ft-in, Z= 6'4.1250" ft-in  
   C51, Coordinates, X= 5'5.5000" ft-in, Y= 2'4.3750" ft-in, Z= 6'4.1250" ft-in  
   C51, Flange= WELDNECK, Rating= 150, Flange Weight= 6.50 lb, Bolt/Nut Weight= 3.25 lb, End type= Weld neck,    
   SIF= 1.00, Perform ANSI check= No                                             
  
 SUPPORT DATA:                                                                   
   C51, Anchor, Connected to: Ground, KTX= Rigid, KTY= Rigid, KTZ= Rigid, KRX= Rigid, KRY= Rigid, KRZ= Rigid     
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT D                                                                   
  
 ------------------------------------------------------------------------------- 
 From C17 to D01, DY= 3.3800" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Branch, Center= C17):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 3", Composition= Austenitic Stainless, Nom Size= 3.000, OD= 3.500 inch, Wall Thk= 0.216 inch,        
   Mill= 0.027 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 7.75 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 3.20 lb/ft                                                  
  
 POINT DATA:                                                                     
   C17, Coordinates, X= 9'9.1250" ft-in, Y= 1'8.0000" ft-in, Z= 20'3.3750" ft-in 
  
 ------------------------------------------------------------------------------- 
 From D01 to D02, DY= 4.6825" ft-in                                         Run  
  
 POINT DATA:                                                                     
   D01, Coordinates, X= 9'9.1250" ft-in, Y= 1'11.3800" ft-in, Z= 20'3.3750" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From D02 to D03, DY= 8.0000" ft-in                                         Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 8.0000" ft-in, Valve weight = 45 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                     
   D02, Coordinates, X= 9'9.1250" ft-in, Y= 2'4.0625" ft-in, Z= 20'3.3750" ft-in 
   D02, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,     
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   SIF= 1.00, Perform ANSI check= No                                             
   D02 M, Coordinates, X= 9'9.1250" ft-in, Y= 2'8.0625" ft-in, Z= 20'3.3750" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From D03 to D04, DY= 11.3125" ft-in                                        Run  
  
 POINT DATA:                                                                     
   D03, Coordinates, X= 9'9.1250" ft-in, Y= 3'0.0625" ft-in, Z= 20'3.3750" ft-in 
   D03, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From D04 to D05, DY= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   D04, Coordinates, X= 9'9.1250" ft-in, Y= 3'11.3750" ft-in, Z= 20'3.3750" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From D05 to D06, DZ= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= D05, Near= D05 N, Mid= D05 M, Far= D05 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   D05, Coordinates, X= 9'9.1250" ft-in, Y= 4'3.8750" ft-in, Z= 20'3.3750" ft-in 
   D05 N, Coordinates, X= 9'9.1250" ft-in, Y= 3'11.4000" ft-in, Z= 20'3.3750" ft-in                              
   D05 M, Coordinates, X= 9'9.1250" ft-in, Y= 4'2.5570" ft-in, Z= 20'2.0570" ft-in                               
   D05 F, Coordinates, X= 9'9.1250" ft-in, Y= 4'3.8750" ft-in, Z= 19'10.900" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From D06 to D07, DZ= -1'5.2500" ft-in                                      Run  
  
 POINT DATA:                                                                     
   D06, Coordinates, X= 9'9.1250" ft-in, Y= 4'3.8750" ft-in, Z= 19'10.875" ft-in 
  
 ------------------------------------------------------------------------------- 
 From D07 to D08, DZ= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   D07, Coordinates, X= 9'9.1250" ft-in, Y= 4'3.8750" ft-in, Z= 18'5.6250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From D08 to D09, DY= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= D08, Near= D08 N, Mid= D08 M, Far= D08 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   D08, Coordinates, X= 9'9.1250" ft-in, Y= 4'3.8750" ft-in, Z= 18'1.1250" ft-in 
   D08 N, Coordinates, X= 9'9.1250" ft-in, Y= 4'3.8750" ft-in, Z= 18'5.6000" ft-in                               
   D08 M, Coordinates, X= 9'9.1250" ft-in, Y= 4'5.1930" ft-in, Z= 18'2.4430" ft-in                               
   D08 F, Coordinates, X= 9'9.1250" ft-in, Y= 4'8.3500" ft-in, Z= 18'1.1250" ft-in                               
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 ------------------------------------------------------------------------------- 
 From D09 to D10, DY= 5'10.8750" ft-in                                      Run  
  
 POINT DATA:                                                                     
   D09, Coordinates, X= 9'9.1250" ft-in, Y= 4'8.3750" ft-in, Z= 18'1.1250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From D10 to D11, DY= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   D10, Coordinates, X= 9'9.1250" ft-in, Y= 10'7.2500" ft-in, Z= 18'1.1250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From D11 to D12, DX= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= D11, Near= D11 N, Mid= D11 M, Far= D11 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   D11, Coordinates, X= 9'9.1250" ft-in, Y= 10'11.750" ft-in, Z= 18'1.1250" ft-in                                
   D11 N, Coordinates, X= 9'9.1250" ft-in, Y= 10'7.2750" ft-in, Z= 18'1.1250" ft-in                              
   D11 M, Coordinates, X= 9'10.4430" ft-in, Y= 10'10.432" ft-in, Z= 18'1.1250" ft-in                             
   D11 F, Coordinates, X= 10'1.6000" ft-in, Y= 10'11.750" ft-in, Z= 18'1.1250" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From D12 to D13, DX= 3.5625" ft-in                                         Run  
  
 POINT DATA:                                                                     
   D12, Coordinates, X= 10'1.6250" ft-in, Y= 10'11.750" ft-in, Z= 18'1.1250" ft-in                               
   D13, Coordinates, X= 10'5.1875" ft-in, Y= 10'11.750" ft-in, Z= 18'1.1250" ft-in                               
   D13, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 SUPPORT DATA:                                                                   
   D13, Anchor, Connected to: Ground, KTX= Rigid, KTY= Rigid, KTZ= Rigid, KRX= Rigid, KRY= Rigid, KRZ= Rigid     
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT E                                                                   
  
 ------------------------------------------------------------------------------- 
 From C29 to E01, DY= 3.3800" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Branch, Center= C29):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 3", Composition= Austenitic Stainless, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 7.75 lb/ft,     
   Content Sp Gr= 1.000, Content Unit Wgt= 3.20 lb/ft                            
  
 POINT DATA:                                                                     
   C29, Coordinates, X= 15'1.7500" ft-in, Y= 1'8.0000" ft-in, Z= 11'5.6250" ft-in                                
  
 -------------------------------------------------------------------------------   
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 From E01 to E02, DY= 1'8.1200" ft-in                                       Run  
  
 POINT DATA:                                                                     
   E01, Coordinates, X= 15'1.7500" ft-in, Y= 1'11.3800" ft-in, Z= 11'5.6250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From E02 to E03, DY= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   E02, Coordinates, X= 15'1.7500" ft-in, Y= 3'7.5000" ft-in, Z= 11'5.6250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From E03 to E04, DX= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= E03, Near= E03 N, Mid= E03 M, Far= E03 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   E03, Coordinates, X= 15'1.7500" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in       
   E03 N, Coordinates, X= 15'1.7500" ft-in, Y= 3'7.5250" ft-in, Z= 11'5.6250" ft-in                              
   E03 M, Coordinates, X= 15'0.4320" ft-in, Y= 3'10.6820" ft-in, Z= 11'5.6250" ft-in                             
   E03 F, Coordinates, X= 14'9.2750" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in     
  
 ------------------------------------------------------------------------------- 
 From E04 to E05, DX= -5'6.0000" ft-in                                      Run  
  
 POINT DATA:                                                                     
   E04, Coordinates, X= 14'9.2500" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in       
  
 ------------------------------------------------------------------------------- 
 From E05 to E06, DX= -9.5000" ft-in                                        Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = Aloyco, Standard = ASME - B16.34, Sub Category = Swing Check Valves,                           
   Type = Bolted Cover Integral Seat Swing Check Valves - 377, MainEnd = FL, Rating= 150LB,                      
   Length= 9.5000" ft-in, Valve weight = 57 lb, Actuator Auto = No, Actuator Symbol = No,                        
   Actuator weight = 0 lb, Actuator DX = 0.00 ft, DY = 0.00 ft, DZ = 0.00 ft, Surface factor= 2.00,              
   End type= Weld neck, SIF= 1.00                                                
  
 POINT DATA:                                                                     
   E05, Coordinates, X= 9'3.2500" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in        
   E05, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   E05 M, Coordinates, X= 8'10.5000" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in     
  
 ------------------------------------------------------------------------------- 
 From E06 to E07, DX= -8.0000" ft-in                                        Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 8.0000" ft-in, Valve weight = 45 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                       
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   E06, Coordinates, X= 8'5.7500" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in        
   E06 M, Coordinates, X= 8'1.7500" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in      
  
 ------------------------------------------------------------------------------- 
 From E07 to E08, DX= -6.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   E07, Coordinates, X= 7'9.7500" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in        
   E07, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From E08 to E09, DX= -5.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   E08, Coordinates, X= 7'3.7500" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in        
  
 SUPPORT DATA:                                                                   
   E08, Guide, Support Id= E08  1, Connected to Ground, Tag No.= TYPE 5, Comp.Wt = 0.000 lb, Stiffness= RIGID,   
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.03 inch, Gap-Right= 0.03 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From E09 to E10, DX= -3.5000" ft-in                                        Redu 
  
 COMPONENT DATA (Reducer):                                                       
   Length= 3.5000" ft-in, SIF= 1.00                                              
  
 POINT DATA:                                                                     
   E09, Coordinates, X= 6'10.2500" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in       
  
 ------------------------------------------------------------------------------- 
 From E10 to E11, DX= -2.5000" ft-in                                        Run  
  
 PIPE DATA:                                                                      
   Pipe Id= 2", Composition= Austenitic Stainless, Nom Size= 2.000, OD= 2.375 inch, Wall Thk= 0.154 inch,        
   Mill= 0.019 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 1.45 lb/ft                                                  
  
 POINT DATA:                                                                     
   E10, Coordinates, X= 6'6.7500" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in        
  
 ------------------------------------------------------------------------------- 
 From E11 to E12, DX= -2.5000" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Header, Center= E11):                                       
   B16.9 welding tee, SIFI= 1.44, SIFO= 1.58                                     
  
 POINT DATA:                                                                     
   E11, Coordinates, X= 6'4.2500" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in        
  
 ------------------------------------------------------------------------------- 
 From E12 to E13, DX= -5.2500" ft-in                                        Run  
  
 POINT DATA:                                                                       
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   E12, Coordinates, X= 6'1.7500" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in        
  
 ------------------------------------------------------------------------------- 
 From E13 to E14, DX= -3.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   E13, Coordinates, X= 5'8.5000" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in        
  
 ------------------------------------------------------------------------------- 
 From E14 to E15, DZ= 3.0000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= E14, Near= E14 N, Mid= E14 M, Far= E14 F):           
   Long Elbow, Radius= 3.0000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.73, SIFO= 1.44                                            
  
 POINT DATA:                                                                     
   E14, Coordinates, X= 5'5.5000" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in        
   E14 N, Coordinates, X= 5'8.4750" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in      
   E14 M, Coordinates, X= 5'6.3787" ft-in, Y= 4' ft-in, Z= 11'6.5037" ft-in      
   E14 F, Coordinates, X= 5'5.5000" ft-in, Y= 4' ft-in, Z= 11'8.6000" ft-in      
  
 ------------------------------------------------------------------------------- 
 From E15 to E16, DZ= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   E15, Coordinates, X= 5'5.5000" ft-in, Y= 4' ft-in, Z= 11'8.6250" ft-in        
  
 ------------------------------------------------------------------------------- 
 From E16 to E17, DZ= 3.0000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   E16, Coordinates, X= 5'5.5000" ft-in, Y= 4' ft-in, Z= 12'1.1250" ft-in        
  
 ------------------------------------------------------------------------------- 
 From E17 to E18, DY= -3.0000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= E17, Near= E17 N, Far= E17 F):                       
   Long Elbow, Radius= 3.0000 inch, Bend angle= 90.00 deg, End flanges= 0, Flex= Auto, SIFI= 1.73, SIFO= 1.44    
  
 POINT DATA:                                                                     
   E17, Coordinates, X= 5'5.5000" ft-in, Y= 4' ft-in, Z= 12'4.1250" ft-in        
   E17 N, Coordinates, X= 5'5.5000" ft-in, Y= 4' ft-in, Z= 12'1.1500" ft-in      
   E17 F, Coordinates, X= 5'5.5000" ft-in, Y= 3'9.0250" ft-in, Z= 12'4.1250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From E18 to E19, DY= -1'4.6250" ft-in                                      Run  
  
 POINT DATA:                                                                     
   E18, Coordinates, X= 5'5.5000" ft-in, Y= 3'9.0000" ft-in, Z= 12'4.1250" ft-in 
   E19, Coordinates, X= 5'5.5000" ft-in, Y= 2'4.3750" ft-in, Z= 12'4.1250" ft-in 
   E19, Flange= WELDNECK, Rating= 150, Flange Weight= 6.50 lb, Bolt/Nut Weight= 3.25 lb, End type= Weld neck,    
   SIF= 1.00, Perform ANSI check= No                                             
  
 SUPPORT DATA:                                                                   
   E19, Anchor, Connected to: Ground, KTX= Rigid, KTY= Rigid, KTZ= Rigid, KRX= Rigid, KRY= Rigid, KRZ= Rigid     
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 62 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 61 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
12:56 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE  25 
---------------------------------------------------------------------------------------------------------------- 
 
                  C O M P O N E N T   D A T A   L I S T I N G                                                    
                                                                                                                 
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT F                                                                   
  
 ------------------------------------------------------------------------------- 
 From C43 to F01, DY= 2.5000" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Branch, Center= C43):                                       
   B16.9 welding tee, SIFI= 1.44, SIFO= 1.58                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 2", Composition= Austenitic Stainless, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft,     
   Content Sp Gr= 1.000, Content Unit Wgt= 1.45 lb/ft                            
  
 POINT DATA:                                                                     
   C43, Coordinates, X= 6'4.2500" ft-in, Y= 4' ft-in, Z= 7'2.6250" ft-in         
  
 ------------------------------------------------------------------------------- 
 From F01 to F02, DY= 2.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   F01, Coordinates, X= 6'4.2500" ft-in, Y= 4'2.5000" ft-in, Z= 7'2.6250" ft-in  
  
 ------------------------------------------------------------------------------- 
 From F02 to F03, DY= 7.0000" ft-in                                         Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 7.0000" ft-in, Valve weight = 21 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                     
   F02, Coordinates, X= 6'4.2500" ft-in, Y= 4'5.0000" ft-in, Z= 7'2.6250" ft-in  
   F02, Flange= WELDNECK, Rating= 150, Flange Weight= 6.50 lb, Bolt/Nut Weight= 3.25 lb, End type= Weld neck,    
   SIF= 1.00, Perform ANSI check= No                                             
   F02 M, Coordinates, X= 6'4.2500" ft-in, Y= 4'8.5000" ft-in, Z= 7'2.6250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From F03 to F04, DY= 6.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   F03, Coordinates, X= 6'4.2500" ft-in, Y= 5' ft-in, Z= 7'2.6250" ft-in         
   F03, Flange= WELDNECK, Rating= 150, Flange Weight= 6.50 lb, Bolt/Nut Weight= 3.25 lb, End type= Weld neck,    
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From F04 to F05, DY= 1'2.9400" ft-in                                       Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = Aloyco, Standard = ASME - B16.34, Sub Category = Swing Check Valves,                           
   Type = Bolted Cover Integral Seat Swing Check Valves - 370, MainEnd = SCF, Rating= 150LB,                     
   Length= 1'2.9400" ft-in, Valve weight = 45 lb, Actuator Auto = No, Actuator Symbol = No,                      
   Actuator weight = 0 lb, Actuator DX = 0.00 ft, DY = 0.00 ft, DZ = 0.00 ft, Surface factor= 2.00,              
   End type= Screwed (threaded), SIF= 2.30                                       
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 POINT DATA:                                                                     
   F04, Coordinates, X= 6'4.2500" ft-in, Y= 5'6.5000" ft-in, Z= 7'2.6250" ft-in  
   F04 M, Coordinates, X= 6'4.2500" ft-in, Y= 6'1.9700" ft-in, Z= 7'2.6250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From F05 to F06, DY= 5.0600" ft-in                                         Run  
  
 PIPE DATA:                                                                      
   Pipe Id= 1", Composition= Austenitic Stainless, Nom Size= 1.000, OD= 1.315 inch, Wall Thk= 0.133 inch,        
   Mill= 0.017 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 1.72 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 0.37 lb/ft                                                  
  
 POINT DATA:                                                                     
   F05, Coordinates, X= 6'4.2500" ft-in, Y= 6'9.4400" ft-in, Z= 7'2.6250" ft-in  
  
 ------------------------------------------------------------------------------- 
 From F06 to F07, DY= 1.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   F06, Coordinates, X= 6'4.2500" ft-in, Y= 7'2.5000" ft-in, Z= 7'2.6250" ft-in  
  
 ------------------------------------------------------------------------------- 
 From F07 to F08, DX= 1.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= F07, Near= F07 N, Mid= F07 M, Far= F07 F):           
   Long Elbow, Radius= 1.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.31, SIFO= 1.09                                            
  
 POINT DATA:                                                                     
   F07, Coordinates, X= 6'4.2500" ft-in, Y= 7'4.0000" ft-in, Z= 7'2.6250" ft-in  
   F07 N, Coordinates, X= 6'4.2500" ft-in, Y= 7'2.5250" ft-in, Z= 7'2.6250" ft-in                                
   F07 M, Coordinates, X= 6'4.6893" ft-in, Y= 7'3.5607" ft-in, Z= 7'2.6250" ft-in                                
   F07 F, Coordinates, X= 6'5.7250" ft-in, Y= 7'4.0000" ft-in, Z= 7'2.6250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From F08 to F09, DX= 7'4.0000" ft-in                                       Run  
  
 POINT DATA:                                                                     
   F08, Coordinates, X= 6'5.7500" ft-in, Y= 7'4.0000" ft-in, Z= 7'2.6250" ft-in  
  
 ------------------------------------------------------------------------------- 
 From F09 to F10, DX= 1.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   F09, Coordinates, X= 13'9.7500" ft-in, Y= 7'4.0000" ft-in, Z= 7'2.6250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From F10 to F11, DY= -1.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= F10, Near= F10 N, Mid= F10 M, Far= F10 F):           
   Long Elbow, Radius= 1.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.31, SIFO= 1.09                                            
  
 POINT DATA:                                                                     
   F10, Coordinates, X= 13'11.250" ft-in, Y= 7'4.0000" ft-in, Z= 7'2.6250" ft-in   
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   F10 N, Coordinates, X= 13'9.7750" ft-in, Y= 7'4.0000" ft-in, Z= 7'2.6250" ft-in                               
   F10 M, Coordinates, X= 13'10.811" ft-in, Y= 7'3.5607" ft-in, Z= 7'2.6250" ft-in                               
   F10 F, Coordinates, X= 13'11.250" ft-in, Y= 7'2.5250" ft-in, Z= 7'2.6250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From F11 to F12, DY= -3.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   F11, Coordinates, X= 13'11.250" ft-in, Y= 7'2.5000" ft-in, Z= 7'2.6250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From F12 to F13, DY= -3.0000" ft-in                                        Redu 
  
 COMPONENT DATA (Reducer):                                                       
   Length= 3.0000" ft-in, SIF= 1.00                                              
  
 POINT DATA:                                                                     
   F12, Coordinates, X= 13'11.250" ft-in, Y= 6'11.5000" ft-in, Z= 7'2.6250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From F13 to H00, DY= -2.5000" ft-in                                        Run  
  
 PIPE DATA:                                                                      
   Pipe Id= 2", Composition= Austenitic Stainless, Nom Size= 2.000, OD= 2.375 inch, Wall Thk= 0.154 inch,        
   Mill= 0.019 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 1.45 lb/ft                                                  
  
 POINT DATA:                                                                     
   F13, Coordinates, X= 13'11.250" ft-in, Y= 6'8.5000" ft-in, Z= 7'2.6250" ft-in 
   H00, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 7'2.6250" ft-in 
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT G                                                                   
  
 ------------------------------------------------------------------------------- 
 From E11 to G01, DY= 2.5000" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Branch, Center= E11):                                       
   B16.9 welding tee, SIFI= 1.44, SIFO= 1.58                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 2", Composition= Austenitic Stainless, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft,     
   Content Sp Gr= 1.000, Content Unit Wgt= 1.45 lb/ft                            
  
 POINT DATA:                                                                     
   E11, Coordinates, X= 6'4.2500" ft-in, Y= 4' ft-in, Z= 11'5.6250" ft-in        
  
 ------------------------------------------------------------------------------- 
 From G01 to G02, DY= 2.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   G01, Coordinates, X= 6'4.2500" ft-in, Y= 4'2.5000" ft-in, Z= 11'5.6250" ft-in 
  
 -------------------------------------------------------------------------------   
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 From G02 to G03, DY= 7.0000" ft-in                                         Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 7.0000" ft-in, Valve weight = 21 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                     
   G02, Coordinates, X= 6'4.2500" ft-in, Y= 4'5.0000" ft-in, Z= 11'5.6250" ft-in 
   G02, Flange= WELDNECK, Rating= 150, Flange Weight= 6.50 lb, Bolt/Nut Weight= 3.25 lb, End type= Weld neck,    
   SIF= 1.00, Perform ANSI check= No                                             
   G02 M, Coordinates, X= 6'4.2500" ft-in, Y= 4'8.5000" ft-in, Z= 11'5.6250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From G03 to G04, DY= 6.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   G03, Coordinates, X= 6'4.2500" ft-in, Y= 5' ft-in, Z= 11'5.6250" ft-in        
   G03, Flange= WELDNECK, Rating= 150, Flange Weight= 6.50 lb, Bolt/Nut Weight= 3.25 lb, End type= Weld neck,    
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From G04 to G05, DY= 1'2.9400" ft-in                                       Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = Aloyco, Standard = ASME - B16.34, Sub Category = Swing Check Valves,                           
   Type = Bolted Cover Integral Seat Swing Check Valves - 370, MainEnd = SCF, Rating= 150LB,                     
   Length= 1'2.9400" ft-in, Valve weight = 45 lb, Actuator Auto = No, Actuator Symbol = No,                      
   Actuator weight = 0 lb, Actuator DX = 0.00 ft, DY = 0.00 ft, DZ = 0.00 ft, Surface factor= 2.00,              
   End type= Screwed (threaded), SIF= 2.30                                       
  
 POINT DATA:                                                                     
   G04, Coordinates, X= 6'4.2500" ft-in, Y= 5'6.5000" ft-in, Z= 11'5.6250" ft-in 
   G04 M, Coordinates, X= 6'4.2500" ft-in, Y= 6'1.9700" ft-in, Z= 11'5.6250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From G05 to G06, DY= 5.0600" ft-in                                         Run  
  
 PIPE DATA:                                                                      
   Pipe Id= 1", Composition= Austenitic Stainless, Nom Size= 1.000, OD= 1.315 inch, Wall Thk= 0.133 inch,        
   Mill= 0.017 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 1.72 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 0.37 lb/ft                                                  
  
 POINT DATA:                                                                     
   G05, Coordinates, X= 6'4.2500" ft-in, Y= 6'9.4400" ft-in, Z= 11'5.6250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From G06 to G07, DY= 1.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   G06, Coordinates, X= 6'4.2500" ft-in, Y= 7'2.5000" ft-in, Z= 11'5.6250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From G07 to G08, DX= 1.5000" ft-in                                         Bend 
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 COMPONENT DATA (Bend, TIP= G07, Near= G07 N, Mid= G07 M, Far= G07 F):           
   Long Elbow, Radius= 1.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.31, SIFO= 1.09                                            
  
 POINT DATA:                                                                     
   G07, Coordinates, X= 6'4.2500" ft-in, Y= 7'4.0000" ft-in, Z= 11'5.6250" ft-in 
   G07 N, Coordinates, X= 6'4.2500" ft-in, Y= 7'2.5250" ft-in, Z= 11'5.6250" ft-in                               
   G07 M, Coordinates, X= 6'4.6893" ft-in, Y= 7'3.5607" ft-in, Z= 11'5.6250" ft-in                               
   G07 F, Coordinates, X= 6'5.7250" ft-in, Y= 7'4.0000" ft-in, Z= 11'5.6250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From G08 to G09, DX= 7'4.0000" ft-in                                       Run  
  
 POINT DATA:                                                                     
   G08, Coordinates, X= 6'5.7500" ft-in, Y= 7'4.0000" ft-in, Z= 11'5.6250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From G09 to G10, DX= 1.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   G09, Coordinates, X= 13'9.7500" ft-in, Y= 7'4.0000" ft-in, Z= 11'5.6250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From G10 to G11, DY= -1.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= G10, Near= G10 N, Mid= G10 M, Far= G10 F):           
   Long Elbow, Radius= 1.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.31, SIFO= 1.09                                            
  
 POINT DATA:                                                                     
   G10, Coordinates, X= 13'11.250" ft-in, Y= 7'4.0000" ft-in, Z= 11'5.6250" ft-in                                
   G10 N, Coordinates, X= 13'9.7750" ft-in, Y= 7'4.0000" ft-in, Z= 11'5.6250" ft-in                              
   G10 M, Coordinates, X= 13'10.811" ft-in, Y= 7'3.5607" ft-in, Z= 11'5.6250" ft-in                              
   G10 F, Coordinates, X= 13'11.250" ft-in, Y= 7'2.5250" ft-in, Z= 11'5.6250" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From G11 to G12, DY= -3.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   G11, Coordinates, X= 13'11.250" ft-in, Y= 7'2.5000" ft-in, Z= 11'5.6250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From G12 to G13, DY= -3.0000" ft-in                                        Redu 
  
 COMPONENT DATA (Reducer):                                                       
   Length= 3.0000" ft-in, SIF= 1.00                                              
  
 POINT DATA:                                                                     
   G12, Coordinates, X= 13'11.250" ft-in, Y= 6'11.5000" ft-in, Z= 11'5.6250" ft-in                               
   G13, Coordinates, X= 13'11.250" ft-in, Y= 6'8.5000" ft-in, Z= 11'5.6250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT H                                                                   
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 ------------------------------------------------------------------------------- 
 From H00 to H01, DZ= 2.5000" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Header, Center= H00):                                       
   B16.9 welding tee, SIFI= 1.44, SIFO= 1.58                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 2", Composition= Austenitic Stainless, Nom Size= 2.000, OD= 2.375 inch, Wall Thk= 0.154 inch,        
   Mill= 0.019 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 1.45 lb/ft                                                  
  
 POINT DATA:                                                                     
   H00, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 7'2.6250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From H01 to H02, DZ= 1'11.0000" ft-in                                      Run  
  
 POINT DATA:                                                                     
   H01, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 7'5.1250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From H02 to H03, DZ= 1'11.0000" ft-in                                      Run  
  
 POINT DATA:                                                                     
   H02, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 9'4.1250" ft-in 
  
 SUPPORT DATA:                                                                   
   H02, Guide, Support Id= H02  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From H03 to H04, DZ= 2.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   H03, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 11'3.1250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H04 to H05, DZ= 2.5000" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Header, Center= H04):                                       
   B16.9 welding tee, SIFI= 1.44, SIFO= 1.58                                     
  
 POINT DATA:                                                                     
   H04, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 11'5.6250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H05 to H06, DZ= 5.1250" ft-in                                         Run  
  
 POINT DATA:                                                                     
   H05, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 11'8.1250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H06 to H07, DZ= 2.5000" ft-in                                         Run  
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 POINT DATA:                                                                     
   H06, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 12'1.2500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H07 to H08, DZ= 2.5000" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Header, Center= H07):                                       
   B16.9 welding tee, SIFI= 1.44, SIFO= 1.58                                     
  
 POINT DATA:                                                                     
   H07, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 12'3.7500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H08 to H09, DZ= 5'4.9375" ft-in                                       Run  
  
 POINT DATA:                                                                     
   H08, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 12'6.2500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H09 to H10, DZ= 2.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   H09, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 17'11.188" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H10 to H11, DZ= 2.5000" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Header, Center= H10):                                       
   B16.9 welding tee, SIFI= 1.44, SIFO= 1.58                                     
  
 POINT DATA:                                                                     
   H10, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 18'1.6875" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H11 to H12, DZ= 5.9375" ft-in                                         Run  
  
 POINT DATA:                                                                     
   H11, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 18'4.1875" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H12 to H13, DZ= 3.0000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   H12, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 18'10.125" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H13 to H14, DX= -3.0000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= H13, Near= H13 N, Far= H13 F):                       
   Long Elbow, Radius= 3.0000 inch, Bend angle= 90.00 deg, End flanges= 0, Flex= Auto, SIFI= 1.73, SIFO= 1.44    
  
 POINT DATA:                                                                     
   H13, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 19'1.1250" ft-in                                
   H13 N, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 18'10.150" ft-in                              
   H13 F, Coordinates, X= 13'8.2750" ft-in, Y= 6'6.0000" ft-in, Z= 19'1.1250" ft-in                              
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 ------------------------------------------------------------------------------- 
 From H14 to H15, DX= -6.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   H14, Coordinates, X= 13'8.2500" ft-in, Y= 6'6.0000" ft-in, Z= 19'1.1250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H15 to H16, DX= -1'9.1875" ft-in                                      Run  
  
 POINT DATA:                                                                     
   H15, Coordinates, X= 13'2.2500" ft-in, Y= 6'6.0000" ft-in, Z= 19'1.1250" ft-in                                
  
 SUPPORT DATA:                                                                   
   H15, Guide, Support Id= H15  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From H16 to H17, DX= -2.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   H16, Coordinates, X= 11'5.0625" ft-in, Y= 6'6.0000" ft-in, Z= 19'1.1250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H17 to H18, DX= -2.5000" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Header, Center= H17):                                       
   B16.9 welding tee, SIFI= 1.44, SIFO= 1.58                                     
  
 POINT DATA:                                                                     
   H17, Coordinates, X= 11'2.5625" ft-in, Y= 6'6.0000" ft-in, Z= 19'1.1250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H18 to H19, DX= -2'9.2500" ft-in                                      Run  
  
 POINT DATA:                                                                     
   H18, Coordinates, X= 11'0.0625" ft-in, Y= 6'6.0000" ft-in, Z= 19'1.1250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From H19 to H20, DX= -2'9.2500" ft-in                                      Run  
  
 POINT DATA:                                                                     
   H19, Coordinates, X= 8'2.8125" ft-in, Y= 6'6.0000" ft-in, Z= 19'1.1250" ft-in 
  
 SUPPORT DATA:                                                                   
   H19, Guide, Support Id= H19  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From H20 to H21, DX= -3.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   H20, Coordinates, X= 5'5.5625" ft-in, Y= 6'6.0000" ft-in, Z= 19'1.1250" ft-in 
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 ------------------------------------------------------------------------------- 
 From H21 to H22, DZ= -3.0000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= H21, Near= H21 N, Mid= H21 M, Far= H21 F):           
   Long Elbow, Radius= 3.0000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.73, SIFO= 1.44                                            
  
 POINT DATA:                                                                     
   H21, Coordinates, X= 5'2.5625" ft-in, Y= 6'6.0000" ft-in, Z= 19'1.1250" ft-in 
   H21 N, Coordinates, X= 5'5.5375" ft-in, Y= 6'6.0000" ft-in, Z= 19'1.1250" ft-in                               
   H21 M, Coordinates, X= 5'3.4412" ft-in, Y= 6'6.0000" ft-in, Z= 19'0.2463" ft-in                               
   H21 F, Coordinates, X= 5'2.5625" ft-in, Y= 6'6.0000" ft-in, Z= 18'10.150" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From H22 to H23, DZ= -6.8750" ft-in                                        Run  
  
 POINT DATA:                                                                     
   H22, Coordinates, X= 5'2.5625" ft-in, Y= 6'6.0000" ft-in, Z= 18'10.125" ft-in 
  
 ------------------------------------------------------------------------------- 
 From H23 to H24, DZ= -2.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   H23, Coordinates, X= 5'2.5625" ft-in, Y= 6'6.0000" ft-in, Z= 18'3.2500" ft-in 
  
 ------------------------------------------------------------------------------- 
 From H24 to H25, DY= 2.0000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= H24, Near= H24 N, Mid= H24 M, Far= H24 F):           
   Short Elbow, Radius= 2.0000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,          
   Flex= Auto, SIFI= 2.27, SIFO= 1.89                                            
  
 POINT DATA:                                                                     
   H24, Coordinates, X= 5'2.5625" ft-in, Y= 6'6.0000" ft-in, Z= 18'1.2500" ft-in 
   H24 N, Coordinates, X= 5'2.5625" ft-in, Y= 6'6.0000" ft-in, Z= 18'3.2250" ft-in                               
   H24 M, Coordinates, X= 5'2.5625" ft-in, Y= 6'6.5858" ft-in, Z= 18'1.8358" ft-in                               
   H24 F, Coordinates, X= 5'2.5625" ft-in, Y= 6'7.9750" ft-in, Z= 18'1.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From H25 to H26, DY= 2.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   H25, Coordinates, X= 5'2.5625" ft-in, Y= 6'8.0000" ft-in, Z= 18'1.2500" ft-in 
  
 ------------------------------------------------------------------------------- 
 From H26 to H27, DY= 7.0000" ft-in                                         Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 7.0000" ft-in, Valve weight = 21 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                     
   H26, Coordinates, X= 5'2.5625" ft-in, Y= 6'10.5000" ft-in, Z= 18'1.2500" ft-in                                
   H26, Flange= WELDNECK, Rating= 150, Flange Weight= 6.50 lb, Bolt/Nut Weight= 3.25 lb, End type= Weld neck,      
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   SIF= 1.00, Perform ANSI check= No                                             
   H26 M, Coordinates, X= 5'2.5625" ft-in, Y= 7'2.0000" ft-in, Z= 18'1.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From H27 to H28, DY= 1'11.3750" ft-in                                      Run  
  
 POINT DATA:                                                                     
   H27, Coordinates, X= 5'2.5625" ft-in, Y= 7'5.5000" ft-in, Z= 18'1.2500" ft-in 
   H27, Flange= WELDNECK, Rating= 150, Flange Weight= 6.50 lb, Bolt/Nut Weight= 3.25 lb, End type= Weld neck,    
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From H28 to H29, DY= 3.0000" ft-in                                         Redu 
  
 COMPONENT DATA (Reducer):                                                       
   Length= 3.0000" ft-in, SIF= 1.00                                              
  
 POINT DATA:                                                                     
   H28, Coordinates, X= 5'2.5625" ft-in, Y= 9'4.8750" ft-in, Z= 18'1.2500" ft-in 
  
 ------------------------------------------------------------------------------- 
 From H29 to H30, DY= 0.7500" ft-in                                         Run  
  
 PIPE DATA:                                                                      
   Pipe Id= 1", Composition= Austenitic Stainless, Nom Size= 1.000, OD= 1.315 inch, Wall Thk= 0.133 inch,        
   Mill= 0.017 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 1.72 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 0.37 lb/ft                                                  
  
 POINT DATA:                                                                     
   H29, Coordinates, X= 5'2.5625" ft-in, Y= 9'7.8750" ft-in, Z= 18'1.2500" ft-in 
   H30, Coordinates, X= 5'2.5625" ft-in, Y= 9'8.6250" ft-in, Z= 18'1.2500" ft-in 
  
 SUPPORT DATA:                                                                   
   H30, Anchor, Connected to: Ground, KTX= Rigid, KTY= Rigid, KTZ= Rigid, KRX= Rigid, KRY= Rigid, KRZ= Rigid     
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT I                                                                   
  
 ------------------------------------------------------------------------------- 
 From H00 to I01, DZ= -2.5000" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Header, Center= H00):                                       
   B16.9 welding tee, SIFI= 1.44, SIFO= 1.58                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 2", Composition= Austenitic Stainless, Nom Size= 2.000, OD= 2.375 inch, Wall Thk= 0.154 inch,        
   Mill= 0.019 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 1.45 lb/ft                                                  
  
 POINT DATA:                                                                     
   H00, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 7'2.6250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From I01 to I02, DZ= -4'10.1250" ft-in                                     Run  
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 POINT DATA:                                                                     
   I01, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 7'0.1250" ft-in 
  
 ------------------------------------------------------------------------------- 
 From I02 to I03, DZ= -3.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   I02, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 2'2.0000" ft-in 
  
 ------------------------------------------------------------------------------- 
 From I03 to I04, DX= -3.0000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= I03, Near= I03 N, Mid= I03 M, Far= I03 F):           
   Long Elbow, Radius= 3.0000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.73, SIFO= 1.44                                            
  
 POINT DATA:                                                                     
   I03, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 1'11.0000" ft-in                                
   I03 N, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 2'1.9750" ft-in                               
   I03 M, Coordinates, X= 13'10.371" ft-in, Y= 6'6.0000" ft-in, Z= 1'11.8787" ft-in                              
   I03 F, Coordinates, X= 13'8.2750" ft-in, Y= 6'6.0000" ft-in, Z= 1'11.0000" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From I04 to I05, DX= -6.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   I04, Coordinates, X= 13'8.2500" ft-in, Y= 6'6.0000" ft-in, Z= 1'11.0000" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From I05 to I06, DX= -4'3.3750" ft-in                                      Run  
  
 POINT DATA:                                                                     
   I05, Coordinates, X= 13'2.2500" ft-in, Y= 6'6.0000" ft-in, Z= 1'11.0000" ft-in                                
  
 SUPPORT DATA:                                                                   
   I05, Guide, Support Id= I05  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From I06 to I07, DX= -6.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   I06, Coordinates, X= 8'10.8750" ft-in, Y= 6'6.0000" ft-in, Z= 1'11.0000" ft-in                                
  
 SUPPORT DATA:                                                                   
   I06, Guide, Support Id= I06  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From I07 to I08, DX= -3.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   I07, Coordinates, X= 8'4.8750" ft-in, Y= 6'6.0000" ft-in, Z= 1'11.0000" ft-in 
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 73 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 72 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
12:56 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE  36 
---------------------------------------------------------------------------------------------------------------- 
 
                  C O M P O N E N T   D A T A   L I S T I N G                                                    
                                                                                                                 
 ------------------------------------------------------------------------------- 
 From I08 to I09, DZ= -3.0000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= I08, Near= I08 N, Mid= I08 M, Far= I08 F):           
   Long Elbow, Radius= 3.0000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.73, SIFO= 1.44                                            
  
 POINT DATA:                                                                     
   I08, Coordinates, X= 8'1.8750" ft-in, Y= 6'6.0000" ft-in, Z= 1'11.0000" ft-in 
   I08 N, Coordinates, X= 8'4.8500" ft-in, Y= 6'6.0000" ft-in, Z= 1'11.0000" ft-in                               
   I08 M, Coordinates, X= 8'2.7537" ft-in, Y= 6'6.0000" ft-in, Z= 1'10.1213" ft-in                               
   I08 F, Coordinates, X= 8'1.8750" ft-in, Y= 6'6.0000" ft-in, Z= 1'8.0250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From I09 to I10, DZ= -2'6.1250" ft-in                                      Run  
  
 POINT DATA:                                                                     
   I09, Coordinates, X= 8'1.8750" ft-in, Y= 6'6.0000" ft-in, Z= 1'8.0000" ft-in  
  
 ------------------------------------------------------------------------------- 
 From I10 to I11, DZ= -3.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   I10, Coordinates, X= 8'1.8750" ft-in, Y= 6'6.0000" ft-in, Z= -10.1250" ft-in  
  
 ------------------------------------------------------------------------------- 
 From I11 to I12, DY= -3.0000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= I11, Near= I11 N, Mid= I11 M, Far= I11 F):           
   Long Elbow, Radius= 3.0000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.73, SIFO= 1.44                                            
  
 POINT DATA:                                                                     
   I11, Coordinates, X= 8'1.8750" ft-in, Y= 6'6.0000" ft-in, Z= -1'1.1250" ft-in 
   I11 N, Coordinates, X= 8'1.8750" ft-in, Y= 6'6.0000" ft-in, Z= -10.1500" ft-in                                
   I11 M, Coordinates, X= 8'1.8750" ft-in, Y= 6'5.1213" ft-in, Z= -1'0.2463" ft-in                               
   I11 F, Coordinates, X= 8'1.8750" ft-in, Y= 6'3.0250" ft-in, Z= -1'1.1250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From I12 to I13, DY= -9.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   I12, Coordinates, X= 8'1.8750" ft-in, Y= 6'3.0000" ft-in, Z= -1'1.1250" ft-in 
   I13, Coordinates, X= 8'1.8750" ft-in, Y= 5'6.0000" ft-in, Z= -1'1.1250" ft-in 
   I13, Flange= WELDNECK, Rating= 150, Flange Weight= 6.50 lb, Bolt/Nut Weight= 3.25 lb, End type= Weld neck,    
   SIF= 1.00, Perform ANSI check= No                                             
  
 SUPPORT DATA:                                                                   
   I13, Anchor, Connected to: Ground, KTX= Rigid, KTY= Rigid, KTZ= Rigid, KRX= Rigid, KRY= Rigid, KRZ= Rigid     
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT J                                                                   
  
 -------------------------------------------------------------------------------   
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 From G13 to H04, DY= -2.5000" ft-in                                        Junc 
  
 PIPE DATA:                                                                      
   Pipe Id= 2", Composition= Austenitic Stainless, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft,     
   Content Sp Gr= 1.000, Content Unit Wgt= 1.45 lb/ft                            
  
 POINT DATA:                                                                     
   G13, Coordinates, X= 13'11.250" ft-in, Y= 6'8.5000" ft-in, Z= 11'5.6250" ft-in                                
   H04, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 11'5.6250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT K                                                                   
  
 ------------------------------------------------------------------------------- 
 From H17 to K01, DZ= -2.5000" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Branch, Center= H17):                                       
   B16.9 welding tee, SIFI= 1.44, SIFO= 1.58                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 2", Composition= Austenitic Stainless, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft,     
   Content Sp Gr= 1.000, Content Unit Wgt= 1.45 lb/ft                            
  
 POINT DATA:                                                                     
   H17, Coordinates, X= 11'2.5625" ft-in, Y= 6'6.0000" ft-in, Z= 19'1.1250" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From K01 to K02, DZ= -7.3750" ft-in                                        Run  
  
 POINT DATA:                                                                     
   K01, Coordinates, X= 11'2.5625" ft-in, Y= 6'6.0000" ft-in, Z= 18'10.625" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From K02 to K03, DZ= -2.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   K02, Coordinates, X= 11'2.5625" ft-in, Y= 6'6.0000" ft-in, Z= 18'3.2500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From K03 to K04, DY= 2.0000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= K03, Near= K03 N, Mid= K03 M, Far= K03 F):           
   Short Elbow, Radius= 2.0000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,          
   Flex= Auto, SIFI= 2.27, SIFO= 1.89                                            
  
 POINT DATA:                                                                     
   K03, Coordinates, X= 11'2.5625" ft-in, Y= 6'6.0000" ft-in, Z= 18'1.2500" ft-in                                
   K03 N, Coordinates, X= 11'2.5625" ft-in, Y= 6'6.0000" ft-in, Z= 18'3.2250" ft-in                              
   K03 M, Coordinates, X= 11'2.5625" ft-in, Y= 6'6.5858" ft-in, Z= 18'1.8358" ft-in                              
   K03 F, Coordinates, X= 11'2.5625" ft-in, Y= 6'7.9750" ft-in, Z= 18'1.2500" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From K04 to K05, DY= 2.5000" ft-in                                         Run  
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 POINT DATA:                                                                     
   K04, Coordinates, X= 11'2.5625" ft-in, Y= 6'8.0000" ft-in, Z= 18'1.2500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From K05 to K06, DY= 7.0000" ft-in                                         Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 7.0000" ft-in, Valve weight = 21 lb,         
   Actuator Auto = No, Actuator Symbol = No, Actuator weight = 0 lb, Actuator DX = 0.00 ft, DY = 0.00 ft,        
   DZ = 0.00 ft, Surface factor= 2.00, End type= Weld neck, SIF= 1.00            
  
 POINT DATA:                                                                     
   K05, Coordinates, X= 11'2.5625" ft-in, Y= 6'10.5000" ft-in, Z= 18'1.2500" ft-in                               
   K05, Flange= WELDNECK, Rating= 150, Flange Weight= 6.50 lb, Bolt/Nut Weight= 3.25 lb, End type= Weld neck,    
   SIF= 1.00, Perform ANSI check= No                                             
   K05 M, Coordinates, X= 11'2.5625" ft-in, Y= 7'2.0000" ft-in, Z= 18'1.2500" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From K06 to K07, DY= 1'11.3750" ft-in                                      Run  
  
 POINT DATA:                                                                     
   K06, Coordinates, X= 11'2.5625" ft-in, Y= 7'5.5000" ft-in, Z= 18'1.2500" ft-in                                
   K06, Flange= WELDNECK, Rating= 150, Flange Weight= 6.50 lb, Bolt/Nut Weight= 3.25 lb, End type= Weld neck,    
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From K07 to K08, DY= 3.0000" ft-in                                         Redu 
  
 COMPONENT DATA (Reducer):                                                       
   Length= 3.0000" ft-in, SIF= 1.00                                              
  
 POINT DATA:                                                                     
   K07, Coordinates, X= 11'2.5625" ft-in, Y= 9'4.8750" ft-in, Z= 18'1.2500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From K08 to K09, DY= 0.7500" ft-in                                         Run  
  
 PIPE DATA:                                                                      
   Pipe Id= 1", Composition= Austenitic Stainless, Nom Size= 1.000, OD= 1.315 inch, Wall Thk= 0.133 inch,        
   Mill= 0.017 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 1.72 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 0.37 lb/ft                                                  
  
 POINT DATA:                                                                     
   K08, Coordinates, X= 11'2.5625" ft-in, Y= 9'7.8750" ft-in, Z= 18'1.2500" ft-in                                
   K09, Coordinates, X= 11'2.5625" ft-in, Y= 9'8.6250" ft-in, Z= 18'1.2500" ft-in                                
  
 SUPPORT DATA:                                                                   
   K09, Anchor, Connected to: Ground, KTX= Rigid, KTY= Rigid, KTZ= Rigid, KRX= Rigid, KRY= Rigid, KRZ= Rigid     
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT L                                                                   
  
 -------------------------------------------------------------------------------   
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 From H07 to L01, DY= 2.5000" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Branch, Center= H07):                                       
   B16.9 welding tee, SIFI= 1.44, SIFO= 1.58                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 2", Composition= Austenitic Stainless, Nom Size= 2.000, OD= 2.375 inch, Wall Thk= 0.154 inch,        
   Mill= 0.019 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 1.45 lb/ft                                                  
  
 POINT DATA:                                                                     
   H07, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 12'3.7500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From L01 to L02, DY= 3.0000" ft-in                                         Redu 
  
 COMPONENT DATA (Reducer):                                                       
   Length= 3.0000" ft-in, SIF= 1.00                                              
  
 POINT DATA:                                                                     
   L01, Coordinates, X= 13'11.250" ft-in, Y= 6'8.5000" ft-in, Z= 12'3.7500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From L02 to L03, DY= 3' ft-in                                              Run  
  
 PIPE DATA:                                                                      
   Pipe Id= 1", Composition= Austenitic Stainless, Nom Size= 1.000, OD= 1.315 inch, Wall Thk= 0.133 inch,        
   Mill= 0.017 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 1.72 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 0.37 lb/ft                                                  
  
 POINT DATA:                                                                     
   L02, Coordinates, X= 13'11.250" ft-in, Y= 6'11.5000" ft-in, Z= 12'3.7500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From L03 to L04, DY= 1.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   L03, Coordinates, X= 13'11.250" ft-in, Y= 9'11.5000" ft-in, Z= 12'3.7500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From L04 to L05, DX= 1.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= L04, Near= L04 N, Mid= L04 M, Far= L04 F):           
   Long Elbow, Radius= 1.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.31, SIFO= 1.09                                            
  
 POINT DATA:                                                                     
   L04, Coordinates, X= 13'11.250" ft-in, Y= 10'1.0000" ft-in, Z= 12'3.7500" ft-in                               
   L04 N, Coordinates, X= 13'11.250" ft-in, Y= 9'11.5250" ft-in, Z= 12'3.7500" ft-in                             
   L04 M, Coordinates, X= 13'11.689" ft-in, Y= 10'0.5607" ft-in, Z= 12'3.7500" ft-in                             
   L04 F, Coordinates, X= 14'0.7250" ft-in, Y= 10'1.0000" ft-in, Z= 12'3.7500" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From L05 to L06, DX= 6.0000" ft-in                                         Run  
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 POINT DATA:                                                                     
   L05, Coordinates, X= 14'0.7500" ft-in, Y= 10'1.0000" ft-in, Z= 12'3.7500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From L06 to L07, DX= 2'6.0000" ft-in                                       Run  
  
 POINT DATA:                                                                     
   L06, Coordinates, X= 14'6.7500" ft-in, Y= 10'1.0000" ft-in, Z= 12'3.7500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From L07 to L08, DX= 9.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   L07, Coordinates, X= 17'0.7500" ft-in, Y= 10'1.0000" ft-in, Z= 12'3.7500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From L08 to L09, DX= 1.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   L08, Coordinates, X= 17'10.250" ft-in, Y= 10'1.0000" ft-in, Z= 12'3.7500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From L09 to L10, DY= 1.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= L09, Near= L09 N, Mid= L09 M, Far= L09 F):           
   Long Elbow, Radius= 1.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.31, SIFO= 1.09                                            
  
 POINT DATA:                                                                     
   L09, Coordinates, X= 17'11.750" ft-in, Y= 10'1.0000" ft-in, Z= 12'3.7500" ft-in                               
   L09 N, Coordinates, X= 17'10.275" ft-in, Y= 10'1.0000" ft-in, Z= 12'3.7500" ft-in                             
   L09 M, Coordinates, X= 17'11.311" ft-in, Y= 10'1.4393" ft-in, Z= 12'3.7500" ft-in                             
   L09 F, Coordinates, X= 17'11.750" ft-in, Y= 10'2.4750" ft-in, Z= 12'3.7500" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From L10 to L11, DY= 1'1.2500" ft-in                                       Run  
  
 POINT DATA:                                                                     
   L10, Coordinates, X= 17'11.750" ft-in, Y= 10'2.5000" ft-in, Z= 12'3.7500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From L11 to L12, DY= 8'5.0000" ft-in                                       Run  
  
 POINT DATA:                                                                     
   L11, Coordinates, X= 17'11.750" ft-in, Y= 11'3.7500" ft-in, Z= 12'3.7500" ft-in                               
  
 SUPPORT DATA:                                                                   
   L11, Guide, Support Id= L11  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID, Gap -Z= 0.06 inch, 
   Gap +Z= 0.06 inch, Gap -X= 0.06 inch, Gap +X= 0.06 inch, Friction= 0.78, Gaps setting= Weightless             
  
 ------------------------------------------------------------------------------- 
 From L12 to L13, DY= 1.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   L12, Coordinates, X= 17'11.750" ft-in, Y= 19'8.7500" ft-in, Z= 12'3.7500" ft-in                               
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 ------------------------------------------------------------------------------- 
 From L13 to L14, DX= 11.1875" ft-in, DZ= 1'1.5000" ft-in, L= 1'5.5331" ft-in    
  
 COMPONENT DATA (Bend, TIP= L13, Near= L13 N, Mid= L13 M, Far= L13 F):           
   Long Elbow, Radius= 1.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.31, SIFO= 1.09                                            
  
 POINT DATA:                                                                     
   L13, Coordinates, X= 17'11.750" ft-in, Y= 19'10.250" ft-in, Z= 12'3.7500" ft-in                               
   L13 N, Coordinates, X= 17'11.750" ft-in, Y= 19'8.7750" ft-in, Z= 12'3.7500" ft-in                             
   L13 M, Coordinates, X= 18'0.0327" ft-in, Y= 19'9.8144" ft-in, Z= 12'4.0911" ft-in                             
   L13 F, Coordinates, X= 18'0.7071" ft-in, Y= 19'10.250" ft-in, Z= 12'4.9050" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From L14 to L15, DY= -1.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= L14, Near= L14 N, Far= L14 F):                       
   Long Elbow, Radius= 1.5000 inch, Bend angle= 90.00 deg, End flanges= 0, Flex= Auto, SIFI= 1.31, SIFO= 1.09    
  
 POINT DATA:                                                                     
   L14, Coordinates, X= 18'10.938" ft-in, Y= 19'10.250" ft-in, Z= 13'5.2500" ft-in                               
   L14 N, Coordinates, X= 18'9.9804" ft-in, Y= 19'10.250" ft-in, Z= 13'4.0951" ft-in                             
   L14 F, Coordinates, X= 18'10.938" ft-in, Y= 19'8.7750" ft-in, Z= 13'5.2500" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From L15 to L16, DY= -1.8125" ft-in                                        Run  
  
 POINT DATA:                                                                     
   L15, Coordinates, X= 18'10.938" ft-in, Y= 19'8.7500" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From L16 to L17, DY= -1'2.9400" ft-in                                      Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = Aloyco, Standard = ASME - B16.34, Sub Category = Swing Check Valves,                           
   Type = Bolted Cover Integral Seat Swing Check Valves - 370, MainEnd = SCF, Rating= 150LB,                     
   Length= 1'2.9400" ft-in, Valve weight = 45 lb, Actuator Auto = No, Actuator Symbol = No,                      
   Actuator weight = 0 lb, Actuator DX = 0.00 ft, DY = 0.00 ft, DZ = 0.00 ft, Surface factor= 2.00,              
   End type= Screwed (threaded), SIF= 2.30                                       
  
 PIPE DATA:                                                                      
   Pipe Id= 2", Composition= Austenitic Stainless, Nom Size= 2.000, OD= 2.375 inch, Wall Thk= 0.154 inch,        
   Mill= 0.019 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 1.45 lb/ft                                                  
  
 POINT DATA:                                                                     
   L16, Coordinates, X= 18'10.938" ft-in, Y= 19'6.9375" ft-in, Z= 13'5.2500" ft-in                               
   L16 M, Coordinates, X= 18'10.938" ft-in, Y= 18'11.468" ft-in, Z= 13'5.2500" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From L17 to L18, DY= -5.3125" ft-in                                        Run  
  
 POINT DATA:                                                                     
   L17, Coordinates, X= 18'10.938" ft-in, Y= 18'3.9975" ft-in, Z= 13'5.2500" ft-in                               
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 ------------------------------------------------------------------------------- 
 From L18 to L19, DY= -4.0000" ft-in                                        Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = Crane, Standard = MSS SP-110, Sub Category = Ball Valve, Type = Full Port Ball Valve 9211,     
   MainEnd = SCF, Rating= 600LB, Length= 4.0000" ft-in, Valve weight = 3 lb, Surface factor= 2.00,               
   End type= Screwed (threaded), SIF= 2.30                                       
  
 POINT DATA:                                                                     
   L18, Coordinates, X= 18'10.938" ft-in, Y= 17'10.685" ft-in, Z= 13'5.2500" ft-in                               
   L18 M, Coordinates, X= 18'10.938" ft-in, Y= 17'8.6850" ft-in, Z= 13'5.2500" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From L19 to L20, DY= -10.0600" ft-in                                       Run  
  
 POINT DATA:                                                                     
   L19, Coordinates, X= 18'10.938" ft-in, Y= 17'6.6850" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From L20 to M00, DY= -3.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   L20, Coordinates, X= 18'10.938" ft-in, Y= 16'8.6250" ft-in, Z= 13'5.2500" ft-in                               
   M00, Coordinates, X= 18'10.938" ft-in, Y= 16'5.6250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT M                                                                   
  
 ------------------------------------------------------------------------------- 
 From M00 to M01, DX= 3.3800" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Header, Center= M00):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 3", Composition= Austenitic Stainless, Nom Size= 3.000, OD= 3.500 inch, Wall Thk= 0.216 inch,        
   Mill= 0.027 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 7.75 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 3.20 lb/ft                                                  
  
 POINT DATA:                                                                     
   M00, Coordinates, X= 18'10.938" ft-in, Y= 16'5.6250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From M01 to M02, DX= 7.4950" ft-in                                         Run  
  
 POINT DATA:                                                                     
   M01, Coordinates, X= 19'2.3175" ft-in, Y= 16'5.6250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From M02 to M03, DX= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   M02, Coordinates, X= 19'9.8125" ft-in, Y= 16'5.6250" ft-in, Z= 13'5.2500" ft-in                               
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 ------------------------------------------------------------------------------- 
 From M03 to M04, DY= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= M03, Near= M03 N, Mid= M03 M, Far= M03 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   M03, Coordinates, X= 20'2.3125" ft-in, Y= 16'5.6250" ft-in, Z= 13'5.2500" ft-in                               
   M03 N, Coordinates, X= 19'9.8375" ft-in, Y= 16'5.6250" ft-in, Z= 13'5.2500" ft-in                             
   M03 M, Coordinates, X= 20'0.9945" ft-in, Y= 16'4.3070" ft-in, Z= 13'5.2500" ft-in                             
   M03 F, Coordinates, X= 20'2.3125" ft-in, Y= 16'1.1500" ft-in, Z= 13'5.2500" ft-in                             
   M04, Coordinates, X= 20'2.3125" ft-in, Y= 16'1.1250" ft-in, Z= 13'5.2500" ft-in                               
   M04, Forces/Moments, Load= GR, FY= -180 lbf, MZ= 510 ft-lb                    
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT N                                                                   
  
 ------------------------------------------------------------------------------- 
 From M00 to N01, DX= -3.3800" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Header, Center= M00):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 3", Composition= Austenitic Stainless, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 7.75 lb/ft,     
   Content Sp Gr= 1.000, Content Unit Wgt= 3.20 lb/ft                            
  
 POINT DATA:                                                                     
   M00, Coordinates, X= 18'10.938" ft-in, Y= 16'5.6250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N01 to N02, DX= -5.1250" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N01, Coordinates, X= 18'7.5575" ft-in, Y= 16'5.6250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N02 to N03, DX= -5.1250" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N02, Coordinates, X= 18'2.4325" ft-in, Y= 16'5.6250" ft-in, Z= 13'5.2500" ft-in                               
  
 SUPPORT DATA:                                                                   
   N02, Guide, Support Id= N02  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
   N02, Line Stop, Support Id= N02  2, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                
   Gap-Back= 0.06 inch, Gap-Forward= 0.06 inch, Gaps setting= Weightless         
  
 ------------------------------------------------------------------------------- 
 From N03 to N04, DX= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                       
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   N03, Coordinates, X= 17'9.3075" ft-in, Y= 16'5.6250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N04 to N05, DY= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= N04, Near= N04 N, Mid= N04 M, Far= N04 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   N04, Coordinates, X= 17'4.8075" ft-in, Y= 16'5.6250" ft-in, Z= 13'5.2500" ft-in                               
   N04 N, Coordinates, X= 17'9.2825" ft-in, Y= 16'5.6250" ft-in, Z= 13'5.2500" ft-in                             
   N04 M, Coordinates, X= 17'6.1255" ft-in, Y= 16'4.3070" ft-in, Z= 13'5.2500" ft-in                             
   N04 F, Coordinates, X= 17'4.8075" ft-in, Y= 16'1.1500" ft-in, Z= 13'5.2500" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From N05 to N06, DY= -2.2500" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N05, Coordinates, X= 17'4.8075" ft-in, Y= 16'1.1250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N06 to N07, DY= -3.3800" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Header, Center= N06):                                       
   Welded-on fitting, SIFI= 1.57, SIFO= 1.57                                     
  
 POINT DATA:                                                                     
   N06, Coordinates, X= 17'4.8075" ft-in, Y= 15'10.875" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N07 to N08, DY= -1'7.7450" ft-in                                      Run  
  
 POINT DATA:                                                                     
   N07, Coordinates, X= 17'4.8075" ft-in, Y= 15'7.4950" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N08 to N09, DY= -8.0000" ft-in                                        Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 8.0000" ft-in, Valve weight = 45 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                     
   N08, Coordinates, X= 17'4.8075" ft-in, Y= 13'11.750" ft-in, Z= 13'5.2500" ft-in                               
   N08, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   N08 M, Coordinates, X= 17'4.8075" ft-in, Y= 13'7.7500" ft-in, Z= 13'5.2500" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From N09 to N10, DY= -2' ft-in                                             Run  
  
 POINT DATA:                                                                     
   N09, Coordinates, X= 17'4.8075" ft-in, Y= 13'3.7500" ft-in, Z= 13'5.2500" ft-in                                 
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   N09, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From N10 to N11, DY= -9.1250" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N10, Coordinates, X= 17'4.8075" ft-in, Y= 11'3.7500" ft-in, Z= 13'5.2500" ft-in                               
  
 SUPPORT DATA:                                                                   
   N10, Guide, Support Id= N10  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID, Gap -Z= 0.06 inch, 
   Gap +Z= 0.06 inch, Gap -X= 0.06 inch, Gap +X= 0.06 inch, Friction= 0.78, Gaps setting= Weightless             
  
 ------------------------------------------------------------------------------- 
 From N11 to N12, DY= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N11, Coordinates, X= 17'4.8075" ft-in, Y= 10'6.6250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N12 to N13, DX= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= N12, Near= N12 N, Mid= N12 M, Far= N12 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   N12, Coordinates, X= 17'4.8075" ft-in, Y= 10'2.1250" ft-in, Z= 13'5.2500" ft-in                               
   N12 N, Coordinates, X= 17'4.8075" ft-in, Y= 10'6.6000" ft-in, Z= 13'5.2500" ft-in                             
   N12 M, Coordinates, X= 17'3.4895" ft-in, Y= 10'3.4430" ft-in, Z= 13'5.2500" ft-in                             
   N12 F, Coordinates, X= 17'0.3325" ft-in, Y= 10'2.1250" ft-in, Z= 13'5.2500" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From N13 to N14, DX= -3.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N13, Coordinates, X= 17'0.3075" ft-in, Y= 10'2.1250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N14 to N15, DX= -3.7450" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N14, Coordinates, X= 16'9.3075" ft-in, Y= 10'2.1250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N15 to N16, DX= -3.3800" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N15, Coordinates, X= 16'5.5625" ft-in, Y= 10'2.1250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N16 to N17, DX= -3.3800" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Header, Center= N16):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
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 POINT DATA:                                                                     
   N16, Coordinates, X= 16'2.1825" ft-in, Y= 10'2.1250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N17 to N18, DX= -2'2.5263" ft-in                                      Run  
  
 POINT DATA:                                                                     
   N17, Coordinates, X= 15'10.803" ft-in, Y= 10'2.1250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N18 to N19, DX= -2'2.5262" ft-in                                      Run  
  
 POINT DATA:                                                                     
   N18, Coordinates, X= 13'8.2762" ft-in, Y= 10'2.1250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N19 to N20, DX= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N19, Coordinates, X= 11'5.7500" ft-in, Y= 10'2.1250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N20 to N21, DY= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= N20, Near= N20 N, Mid= N20 M, Far= N20 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   N20, Coordinates, X= 11'1.2500" ft-in, Y= 10'2.1250" ft-in, Z= 13'5.2500" ft-in                               
   N20 N, Coordinates, X= 11'5.7250" ft-in, Y= 10'2.1250" ft-in, Z= 13'5.2500" ft-in                             
   N20 M, Coordinates, X= 11'2.5680" ft-in, Y= 10'0.8070" ft-in, Z= 13'5.2500" ft-in                             
   N20 F, Coordinates, X= 11'1.2500" ft-in, Y= 9'9.6500" ft-in, Z= 13'5.2500" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From N21 to N22, DY= -7'1.8125" ft-in                                      Run  
  
 POINT DATA:                                                                     
   N21, Coordinates, X= 11'1.2500" ft-in, Y= 9'9.6250" ft-in, Z= 13'5.2500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From N22 to N23, DY= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N22, Coordinates, X= 11'1.2500" ft-in, Y= 2'7.8125" ft-in, Z= 13'5.2500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From N23 to N24, DZ= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= N23, Near= N23 N, Mid= N23 M, Far= N23 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   N23, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 13'5.2500" ft-in                                  
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   N23 N, Coordinates, X= 11'1.2500" ft-in, Y= 2'7.7875" ft-in, Z= 13'5.2500" ft-in                              
   N23 M, Coordinates, X= 11'1.2500" ft-in, Y= 2'4.6305" ft-in, Z= 13'3.9320" ft-in                              
   N23 F, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 13'0.7750" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From N24 to N25, DZ= -2.5600" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N24, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 13'0.7500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From N25 to N26, DZ= -2.5600" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N25, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 12'10.190" ft-in                                
  
 SUPPORT DATA:                                                                   
   N25, Guide, Support Id= N25  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From N26 to N27, DZ= -3.3800" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N26, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 12'7.6300" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From N27 to N28, DZ= -3.3800" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Header, Center= N27):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 POINT DATA:                                                                     
   N27, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 12'4.2500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From N28 to N54, DZ= -4'11.0000" ft-in                                     Run  
  
 POINT DATA:                                                                     
   N28, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 12'0.8700" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From N54 to N29, DZ= -6.2400" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N54, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 7'1.8700" ft-in 
  
 SUPPORT DATA:                                                                   
   N54, Guide, Support Id= N54  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From N29 to N30, DZ= -3.3800" ft-in                                        Run  
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 POINT DATA:                                                                     
   N29, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 6'7.6300" ft-in 
  
 ------------------------------------------------------------------------------- 
 From N30 to N31, DZ= -3.3800" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Header, Center= N30):                                       
   Other, SIFI= 1.00, SIFO= 1.00                                                 
  
 POINT DATA:                                                                     
   N30, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 6'4.2500" ft-in 
  
 ------------------------------------------------------------------------------- 
 From N31 to N32, DZ= -2.7500" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N31, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 6'0.8700" ft-in 
  
 ------------------------------------------------------------------------------- 
 From N32 to N33, DZ= -8.0000" ft-in                                        Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 8.0000" ft-in, Valve weight = 45 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                     
   N32, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 5'10.1200" ft-in                                
   N32, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   N32 M, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 5'6.1200" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From N33 to N34, DZ= -3.6250" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N33, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 5'2.1200" ft-in 
   N33, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From N34 to N35, DZ= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N34, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 4'10.4950" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From N35 to N36, DY= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= N35, Near= N35 N, Mid= N35 M, Far= N35 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   N35, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 4'5.9950" ft-in   
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   N35 N, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 4'10.4700" ft-in                              
   N35 M, Coordinates, X= 11'1.2500" ft-in, Y= 2'1.9945" ft-in, Z= 4'7.3130" ft-in                               
   N35 F, Coordinates, X= 11'1.2500" ft-in, Y= 1'10.8375" ft-in, Z= 4'5.9950" ft-in                              
  
 ------------------------------------------------------------------------------- 
 From N36 to N37, DY= -8.5625" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N36, Coordinates, X= 11'1.2500" ft-in, Y= 1'10.8125" ft-in, Z= 4'5.9950" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From N37 to N38, DY= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N37, Coordinates, X= 11'1.2500" ft-in, Y= 1'2.2500" ft-in, Z= 4'5.9950" ft-in 
  
 ------------------------------------------------------------------------------- 
 From N38 to N39, DZ= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= N38, Near= N38 N, Far= N38 F):                       
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, End flanges= 0, Flex= Auto, SIFI= 1.78, SIFO= 1.48    
  
 POINT DATA:                                                                     
   N38, Coordinates, X= 11'1.2500" ft-in, Y= 9.7500" ft-in, Z= 4'5.9950" ft-in   
   N38 N, Coordinates, X= 11'1.2500" ft-in, Y= 1'2.2250" ft-in, Z= 4'5.9950" ft-in                               
   N38 F, Coordinates, X= 11'1.2500" ft-in, Y= 9.7500" ft-in, Z= 4'1.5200" ft-in 
  
 ------------------------------------------------------------------------------- 
 From N39 to N40, DZ= -1' ft-in                                             Run  
  
 POINT DATA:                                                                     
   N39, Coordinates, X= 11'1.2500" ft-in, Y= 9.7500" ft-in, Z= 4'1.4950" ft-in   
  
 ------------------------------------------------------------------------------- 
 From N40 to N41, DZ= -11.1150" ft-in                                       Run  
  
 POINT DATA:                                                                     
   N40, Coordinates, X= 11'1.2500" ft-in, Y= 9.7500" ft-in, Z= 3'1.4950" ft-in   
  
 SUPPORT DATA:                                                                   
   N40, Guide, Support Id= N40  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From N41 to N42, DZ= -3.3800" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N41, Coordinates, X= 11'1.2500" ft-in, Y= 9.7500" ft-in, Z= 2'2.3800" ft-in   
  
 ------------------------------------------------------------------------------- 
 From N42 to N43, DZ= -3.3800" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Header, Center= N42):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
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 POINT DATA:                                                                     
   N42, Coordinates, X= 11'1.2500" ft-in, Y= 9.7500" ft-in, Z= 1'11.0000" ft-in  
  
 ------------------------------------------------------------------------------- 
 From N43 to N44, DZ= -6.1200" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N43, Coordinates, X= 11'1.2500" ft-in, Y= 9.7500" ft-in, Z= 1'7.6200" ft-in   
  
 ------------------------------------------------------------------------------- 
 From N44 to N45, DZ= -2.0000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   N44, Coordinates, X= 11'1.2500" ft-in, Y= 9.7500" ft-in, Z= 1'1.5000" ft-in   
  
 ------------------------------------------------------------------------------- 
 From N45 to N46, DX= -1.4142" ft-in, DZ= -1.4142" ft-in, L= 2.0000" ft-in  Bend 
  
 COMPONENT DATA (Bend, TIP= N45, Near= N45 N, Mid= N45 M, Far= N45 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 45.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   N45, Coordinates, X= 11'1.2500" ft-in, Y= 9.7500" ft-in, Z= 11.5000" ft-in    
   N45 N, Coordinates, X= 11'1.2500" ft-in, Y= 9.7500" ft-in, Z= 1'1.3640" ft-in 
   N45 M, Coordinates, X= 11'0.9075" ft-in, Y= 9.7500" ft-in, Z= 11.6419" ft-in  
   N45 F, Coordinates, X= 10'11.932" ft-in, Y= 9.7500" ft-in, Z= 10.1820" ft-in  
  
 ------------------------------------------------------------------------------- 
 From N46 to N47, DX= -1.6583" ft-in, DZ= -1.6581" ft-in, L= 2.3451" ft-in  Run  
  
 POINT DATA:                                                                     
   N46, Coordinates, X= 10'11.836" ft-in, Y= 9.7500" ft-in, Z= 10.0858" ft-in    
  
 ------------------------------------------------------------------------------- 
 From N47 to N48, DX= -5.6543" ft-in, DZ= -5.6594" ft-in, L= 8.0000" ft-in  Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 8.0000" ft-in, Valve weight = 45 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                     
   N47, Coordinates, X= 10'10.177" ft-in, Y= 9.7500" ft-in, Z= 8.4277" ft-in     
   N47, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   N47 M, Coordinates, X= 10'7.3503" ft-in, Y= 9.7500" ft-in, Z= 5.5980" ft-in   
  
 ------------------------------------------------------------------------------- 
 From N48 to N49, DX= -6.7145" ft-in, DZ= -6.7206" ft-in, L= 9.5000" ft-in  Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = Aloyco, Standard = ASME - B16.34, Sub Category = Swing Check Valves,                           
   Type = Bolted Cover Integral Seat Swing Check Valves - 377, MainEnd = FL, Rating= 150LB,                      
   Length= 9.5000" ft-in, Valve weight = 57 lb, Actuator Auto = No, Actuator Symbol = No,                          
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   Actuator weight = 0 lb, Actuator DX = 0.00 ft, DY = 0.00 ft, DZ = 0.00 ft, Surface factor= 2.00,              
   End type= Weld neck, SIF= 1.00                                                
  
 POINT DATA:                                                                     
   N48, Coordinates, X= 10'4.5232" ft-in, Y= 9.7500" ft-in, Z= 2.7683" ft-in     
   N48 M, Coordinates, X= 10'1.1660" ft-in, Y= 9.7500" ft-in, Z= -0.5920" ft-in  
  
 ------------------------------------------------------------------------------- 
 From N49 to N50, DX= -1.9437" ft-in, DZ= -1.9454" ft-in, L= 2.7500" ft-in  Run  
  
 POINT DATA:                                                                     
   N49, Coordinates, X= 9'9.8087" ft-in, Y= 9.7500" ft-in, Z= -3.9523" ft-in     
   N49, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From N50 to N51, DX= -2.4738" ft-in, DZ= -2.4760" ft-in, L= 3.5000" ft-in  Redu 
  
 COMPONENT DATA (Reducer):                                                       
   Length= 3.5000" ft-in, SIF= 1.00                                              
  
 POINT DATA:                                                                     
   N50, Coordinates, X= 9'7.8650" ft-in, Y= 9.7500" ft-in, Z= -5.8977" ft-in     
  
 ------------------------------------------------------------------------------- 
 From N51 to N52, DX= -1.4136" ft-in, DZ= -1.4148" ft-in, L= 2.0000" ft-in  Run  
  
 PIPE DATA:                                                                      
   Pipe Id= 1.5", Composition= Austenitic Stainless, Nom Size= 1.500, OD= 1.900 inch, Wall Thk= 0.145 inch,      
   Mill= 0.018 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 2.78 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 0.88 lb/ft                                                  
  
 POINT DATA:                                                                     
   N51, Coordinates, X= 9'5.3912" ft-in, Y= 9.7500" ft-in, Z= -8.3737" ft-in     
  
 ------------------------------------------------------------------------------- 
 From N52 to N53, DX= -1.7246" ft-in, DZ= -1.7261" ft-in, L= 2.4400" ft-in  Run  
  
 POINT DATA:                                                                     
   N52, Coordinates, X= 9'3.9776" ft-in, Y= 9.7500" ft-in, Z= -9.7885" ft-in     
   N53, Coordinates, X= 9'2.2530" ft-in, Y= 9.7500" ft-in, Z= -11.5146" ft-in    
   N53, Flange= WELDNECK, Rating= 150, Flange Weight= 5.00 lb, Bolt/Nut Weight= 2.50 lb, End type= Weld neck,    
   SIF= 1.00, Perform ANSI check= No                                             
  
 SUPPORT DATA:                                                                   
   N53, Anchor, Connected to: Ground, KTX= Rigid, KTY= Rigid, KTZ= Rigid, KRX= Rigid, KRY= Rigid, KRZ= Rigid     
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT O                                                                   
  
 ------------------------------------------------------------------------------- 
 From N06 to O01, DZ= -6.5000" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Branch, Center= N06):                                         
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   Welded-on fitting, SIFI= 1.57, SIFO= 1.57                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 1", Composition= Austenitic Stainless, Nom Size= 1.000, OD= 1.315 inch, Wall Thk= 0.133 inch,        
   Mill= 0.017 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 1.72 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 0.37 lb/ft                                                  
  
 POINT DATA:                                                                     
   N06, Coordinates, X= 17'4.8075" ft-in, Y= 15'10.875" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From O01 to O02, DZ= -2.8000" ft-in                                        Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = Crane, Standard = MSS SP-110, Sub Category = Ball Valve, Type = Full Port Ball Valve 9211,     
   MainEnd = SCF, Rating= 600LB, Length= 2.8000" ft-in, Valve weight = 1 lb, Surface factor= 2.00,               
   End type= Screwed (threaded), SIF= 2.30                                       
  
 POINT DATA:                                                                     
   O01, Coordinates, X= 17'4.8075" ft-in, Y= 15'10.875" ft-in, Z= 12'10.750" ft-in                               
   O01 M, Coordinates, X= 17'4.8075" ft-in, Y= 15'10.875" ft-in, Z= 12'9.3500" ft-in                             
   O02, Coordinates, X= 17'4.8075" ft-in, Y= 15'10.875" ft-in, Z= 12'7.9500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT P                                                                   
  
 ------------------------------------------------------------------------------- 
 From N27 to P01, DX= -3.3800" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Branch, Center= N27):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 3", Composition= Austenitic Stainless, Nom Size= 3.000, OD= 3.500 inch, Wall Thk= 0.216 inch,        
   Mill= 0.027 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 7.75 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 3.20 lb/ft                                                  
  
 POINT DATA:                                                                     
   N27, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 12'4.2500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From P01 to P02, DX= -11.1825" ft-in                                       Run  
  
 POINT DATA:                                                                     
   P01, Coordinates, X= 10'9.8700" ft-in, Y= 2'3.3125" ft-in, Z= 12'4.2500" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From P02 to P03, DX= -2'11.3125" ft-in                                     Run  
  
 POINT DATA:                                                                     
   P02, Coordinates, X= 9'10.6875" ft-in, Y= 2'3.3125" ft-in, Z= 12'4.2500" ft-in                                
   P02, Added Weight= 10.50 lb                                                   
  
 -------------------------------------------------------------------------------   
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 From P03 to P04, DX= -8.0000" ft-in                                        Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 8.0000" ft-in, Valve weight = 45 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                     
   P03, Coordinates, X= 6'11.3750" ft-in, Y= 2'3.3125" ft-in, Z= 12'4.2500" ft-in                                
   P03, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   P03 M, Coordinates, X= 6'7.3750" ft-in, Y= 2'3.3125" ft-in, Z= 12'4.2500" ft-in                               
   P04, Coordinates, X= 6'3.3750" ft-in, Y= 2'3.3125" ft-in, Z= 12'4.2500" ft-in 
  
 SUPPORT DATA:                                                                   
   P04, Anchor, Connected to: Ground, KTX= Rigid, KTY= Rigid, KTZ= Rigid, KRX= Rigid, KRY= Rigid, KRZ= Rigid     
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT Q                                                                   
  
 ------------------------------------------------------------------------------- 
 From N30 to Q01, DX= -3.3800" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Branch, Center= N30):                                       
   Other, SIFI= 1.00, SIFO= 1.00                                                 
  
 PIPE DATA:                                                                      
   Pipe Id= 3", Composition= Austenitic Stainless, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 7.75 lb/ft,     
   Content Sp Gr= 1.000, Content Unit Wgt= 3.20 lb/ft                            
  
 POINT DATA:                                                                     
   N30, Coordinates, X= 11'1.2500" ft-in, Y= 2'3.3125" ft-in, Z= 6'4.2500" ft-in 
  
 ------------------------------------------------------------------------------- 
 From Q01 to Q02, DX= -11.1825" ft-in                                       Run  
  
 POINT DATA:                                                                     
   Q01, Coordinates, X= 10'9.8700" ft-in, Y= 2'3.3125" ft-in, Z= 6'4.2500" ft-in 
  
 ------------------------------------------------------------------------------- 
 From Q02 to Q03, DX= -2'11.3125" ft-in                                     Run  
  
 POINT DATA:                                                                     
   Q02, Coordinates, X= 9'10.6875" ft-in, Y= 2'3.3125" ft-in, Z= 6'4.2500" ft-in 
   Q02, Added Weight= 10.50 lb                                                   
  
 ------------------------------------------------------------------------------- 
 From Q03 to Q04, DX= -8.0000" ft-in                                        Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 8.0000" ft-in, Valve weight = 45 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
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 POINT DATA:                                                                     
   Q03, Coordinates, X= 6'11.3750" ft-in, Y= 2'3.3125" ft-in, Z= 6'4.2500" ft-in 
   Q03, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   Q03 M, Coordinates, X= 6'7.3750" ft-in, Y= 2'3.3125" ft-in, Z= 6'4.2500" ft-in                                
   Q04, Coordinates, X= 6'3.3750" ft-in, Y= 2'3.3125" ft-in, Z= 6'4.2500" ft-in  
  
 SUPPORT DATA:                                                                   
   Q04, Anchor, Connected to: Ground, KTX= Rigid, KTY= Rigid, KTZ= Rigid, KRX= Rigid, KRY= Rigid, KRZ= Rigid     
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT R                                                                   
  
 ------------------------------------------------------------------------------- 
 From N42 to R01, DX= -3.3800" ft-in                                        Tee  
  
 COMPONENT DATA (Tee Branch, Center= N42):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 3", Composition= Austenitic Stainless, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 7.75 lb/ft,     
   Content Sp Gr= 1.000, Content Unit Wgt= 3.20 lb/ft                            
  
 POINT DATA:                                                                     
   N42, Coordinates, X= 11'1.2500" ft-in, Y= 9.7500" ft-in, Z= 1'11.0000" ft-in  
  
 ------------------------------------------------------------------------------- 
 From R01 to R02, DX= -4'10.6200" ft-in                                     Run  
  
 POINT DATA:                                                                     
   R01, Coordinates, X= 10'9.8700" ft-in, Y= 9.7500" ft-in, Z= 1'11.0000" ft-in  
  
 ------------------------------------------------------------------------------- 
 From R02 to R03, DX= -4.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   R02, Coordinates, X= 5'11.2500" ft-in, Y= 9.7500" ft-in, Z= 1'11.0000" ft-in  
  
 ------------------------------------------------------------------------------- 
 From R03 to R04, DZ= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= R03, Near= R03 N, Mid= R03 M, Far= R03 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   R03, Coordinates, X= 5'6.7500" ft-in, Y= 9.7500" ft-in, Z= 1'11.0000" ft-in   
   R03 N, Coordinates, X= 5'11.2250" ft-in, Y= 9.7500" ft-in, Z= 1'11.0000" ft-in                                
   R03 M, Coordinates, X= 5'8.0680" ft-in, Y= 9.7500" ft-in, Z= 1'9.6820" ft-in  
   R03 F, Coordinates, X= 5'6.7500" ft-in, Y= 9.7500" ft-in, Z= 1'6.5250" ft-in  
  
 ------------------------------------------------------------------------------- 
 From R04 to R05, DZ= -6.0000" ft-in                                        Run  
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 92 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 91 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
12:56 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE  55 
---------------------------------------------------------------------------------------------------------------- 
 
                  C O M P O N E N T   D A T A   L I S T I N G                                                    
                                                                                                                 
 POINT DATA:                                                                     
   R04, Coordinates, X= 5'6.7500" ft-in, Y= 9.7500" ft-in, Z= 1'6.5000" ft-in    
  
 ------------------------------------------------------------------------------- 
 From R05 to R06, DZ= -5'8.0000" ft-in                                      Run  
  
 POINT DATA:                                                                     
   R05, Coordinates, X= 5'6.7500" ft-in, Y= 9.7500" ft-in, Z= 1'0.5000" ft-in    
  
 SUPPORT DATA:                                                                   
   R05, Guide, Support Id= R05  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From R06 to R07, DZ= -8.3750" ft-in                                        Run  
  
 POINT DATA:                                                                     
   R06, Coordinates, X= 5'6.7500" ft-in, Y= 9.7500" ft-in, Z= -4'7.5000" ft-in   
   R07, Coordinates, X= 5'6.7500" ft-in, Y= 9.7500" ft-in, Z= -5'3.8750" ft-in   
   R07, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   R07, Added Weight= 30.00 lb                                                   
  
 SUPPORT DATA:                                                                   
   R06, Guide, Support Id= R06  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT S                                                                   
  
 ------------------------------------------------------------------------------- 
 From N16 to S01, DZ= 1' ft-in                                              Tee  
  
 COMPONENT DATA (Tee Branch, Center= N16):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 3", Composition= Austenitic Stainless, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 7.75 lb/ft,     
   Content Sp Gr= 1.000, Content Unit Wgt= 3.20 lb/ft                            
  
 POINT DATA:                                                                     
   N16, Coordinates, X= 16'2.1825" ft-in, Y= 10'2.1250" ft-in, Z= 13'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S01 to S27, DZ= 3'6.7500" ft-in                                       Run  
  
 POINT DATA:                                                                     
   S01, Coordinates, X= 16'2.1825" ft-in, Y= 10'2.1250" ft-in, Z= 14'5.2500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S27 to S02, DZ= 3'6.7500" ft-in                                       Run  
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 POINT DATA:                                                                     
   S27, Coordinates, X= 16'2.1825" ft-in, Y= 10'2.1250" ft-in, Z= 18' ft-in      
  
 SUPPORT DATA:                                                                   
   S27, V-Stop, Support Id= S27  1, Connected to Ground, Comp.Wt = 0.000 lb, Gap-Below= 0.00 inch,               
   Gap-Above= 100.00 inch, Friction= 0.78, Gaps setting= Weightless              
  
 ------------------------------------------------------------------------------- 
 From S02 to S03, DZ= 1' ft-in                                              Run  
  
 POINT DATA:                                                                     
   S02, Coordinates, X= 16'2.1825" ft-in, Y= 10'2.1250" ft-in, Z= 21'6.7500" ft-in                               
  
 SUPPORT DATA:                                                                   
   S02, V-Stop, Support Id= S02  1, Connected to Ground, Comp.Wt = 0.000 lb, Gap-Below= 0.00 inch,               
   Gap-Above= 100.00 inch, Friction= 0.78, Gaps setting= Weightless              
  
 ------------------------------------------------------------------------------- 
 From S03 to S04, DZ= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   S03, Coordinates, X= 16'2.1825" ft-in, Y= 10'2.1250" ft-in, Z= 22'6.7500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S04 to S05, DY= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= S04, Near= S04 N, Mid= S04 M, Far= S04 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   S04, Coordinates, X= 16'2.1825" ft-in, Y= 10'2.1250" ft-in, Z= 22'11.250" ft-in                               
   S04 N, Coordinates, X= 16'2.1825" ft-in, Y= 10'2.1250" ft-in, Z= 22'6.7750" ft-in                             
   S04 M, Coordinates, X= 16'2.1825" ft-in, Y= 10'3.4430" ft-in, Z= 22'9.9320" ft-in                             
   S04 F, Coordinates, X= 16'2.1825" ft-in, Y= 10'6.6000" ft-in, Z= 22'11.250" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From S05 to S06, DY= 8.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   S05, Coordinates, X= 16'2.1825" ft-in, Y= 10'6.6250" ft-in, Z= 22'11.250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S06 to S07, DY= 2'0.7500" ft-in                                       Run  
  
 POINT DATA:                                                                     
   S06, Coordinates, X= 16'2.1825" ft-in, Y= 11'3.1250" ft-in, Z= 22'11.250" ft-in                               
  
 SUPPORT DATA:                                                                   
   S06, Guide, Support Id= S06  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID, Gap -Z= 0.06 inch, 
   Gap +Z= 0.06 inch, Gap -X= 0.06 inch, Gap +X= 0.06 inch, Friction= 0.78, Gaps setting= Weightless             
  
 ------------------------------------------------------------------------------- 
 From S07 to S08, DY= 8.0000" ft-in                                         Valv 
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 COMPONENT DATA (Valve):                                                         
   Manufacturer = AutoPIPE Generic, Standard = ANSI/ASME, Sub Category = Ball Valves,                            
   Type = Ball Valve Side Entry, MainEnd = FL, Rating= 150, Length= 8.0000" ft-in, Valve weight = 45 lb,         
   Surface factor= 2.00, End type= Weld neck, SIF= 1.00                          
  
 POINT DATA:                                                                     
   S07, Coordinates, X= 16'2.1825" ft-in, Y= 13'3.8750" ft-in, Z= 22'11.250" ft-in                               
   S07, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
   S07 M, Coordinates, X= 16'2.1825" ft-in, Y= 13'7.8750" ft-in, Z= 22'11.250" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From S08 to S09, DY= 6.2500" ft-in                                         Run  
  
 POINT DATA:                                                                     
   S08, Coordinates, X= 16'2.1825" ft-in, Y= 13'11.875" ft-in, Z= 22'11.250" ft-in                               
   S08, Flange= WELDNECK, Rating= 150, Flange Weight= 10.75 lb, Bolt/Nut Weight= 5.38 lb, End type= Weld neck,   
   SIF= 1.00, Perform ANSI check= No                                             
  
 ------------------------------------------------------------------------------- 
 From S09 to S10, DY= 7.5000" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Header, Center= S09):                                       
   Welded-on fitting, SIFI= 1.57, SIFO= 1.57                                     
  
 POINT DATA:                                                                     
   S09, Coordinates, X= 16'2.1825" ft-in, Y= 14'6.1250" ft-in, Z= 22'11.250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S10 to S11, DX= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= S10, Near= S10 N, Mid= S10 M, Far= S10 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   S10, Coordinates, X= 16'2.1825" ft-in, Y= 15'1.6250" ft-in, Z= 22'11.250" ft-in                               
   S10 N, Coordinates, X= 16'2.1825" ft-in, Y= 14'9.1250" ft-in, Z= 22'11.250" ft-in                             
   S10 M, Coordinates, X= 16'3.4969" ft-in, Y= 15'0.3033" ft-in, Z= 22'11.250" ft-in                             
   S10 F, Coordinates, X= 16'6.6575" ft-in, Y= 15'1.6250" ft-in, Z= 22'11.250" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From S11 to S12, DX= 0.8125" ft-in                                         Run  
  
 POINT DATA:                                                                     
   S11, Coordinates, X= 16'6.6825" ft-in, Y= 15'1.6250" ft-in, Z= 22'11.250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S12 to S13, DX= 3.3800" ft-in                                         Run  
  
 POINT DATA:                                                                     
   S12, Coordinates, X= 16'7.4950" ft-in, Y= 15'1.6250" ft-in, Z= 22'11.250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S13 to S14, DX= 3.3800" ft-in                                         Tee  
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 COMPONENT DATA (Tee Header, Center= S13):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 POINT DATA:                                                                     
   S13, Coordinates, X= 16'10.875" ft-in, Y= 15'1.6250" ft-in, Z= 22'11.250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S14 to S15, DX= 2.0000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   S14, Coordinates, X= 17'2.2550" ft-in, Y= 15'1.6250" ft-in, Z= 22'11.250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S15 to S16, DX= 2.8125" ft-in                                         Run  
  
 POINT DATA:                                                                     
   S15, Coordinates, X= 17'4.2550" ft-in, Y= 15'1.6250" ft-in, Z= 22'11.250" ft-in                               
  
 SUPPORT DATA:                                                                   
   S15, Guide, Support Id= S15  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
   S15, Line Stop, Support Id= S15  2, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID                 
  
 ------------------------------------------------------------------------------- 
 From S16 to S17, DX= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   S16, Coordinates, X= 17'7.0675" ft-in, Y= 15'1.6250" ft-in, Z= 22'11.250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S17 to S18, DZ= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= S17, Near= S17 N, Mid= S17 M, Far= S17 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   S17, Coordinates, X= 17'11.568" ft-in, Y= 15'1.6250" ft-in, Z= 22'11.250" ft-in                               
   S17 N, Coordinates, X= 17'7.0925" ft-in, Y= 15'1.6250" ft-in, Z= 22'11.250" ft-in                             
   S17 M, Coordinates, X= 17'10.249" ft-in, Y= 15'1.6250" ft-in, Z= 23'0.5680" ft-in                             
   S17 F, Coordinates, X= 17'11.568" ft-in, Y= 15'1.6250" ft-in, Z= 23'3.7250" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From S18 to S19, DZ= 1'1.5000" ft-in                                       Run  
  
 POINT DATA:                                                                     
   S18, Coordinates, X= 17'11.568" ft-in, Y= 15'1.6250" ft-in, Z= 23'3.7500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S19 to S20, DZ= 10' ft-in                                             Run  
  
 POINT DATA:                                                                     
   S19, Coordinates, X= 17'11.568" ft-in, Y= 15'1.6250" ft-in, Z= 24'5.2500" ft-in                               
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 SUPPORT DATA:                                                                   
   S19, Guide, Support Id= S19  2, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From S20 to S21, DZ= 9.2500" ft-in                                         Run  
  
 POINT DATA:                                                                     
   S20, Coordinates, X= 17'11.568" ft-in, Y= 15'1.6250" ft-in, Z= 34'5.2500" ft-in                               
  
 SUPPORT DATA:                                                                   
   S20, Guide, Support Id= S20  1, Connected to Ground, Comp.Wt = 0.000 lb, Stiffness= RIGID,                    
   Gap-Down= 0.00 inch, Gap-Above= 0.00 inch, Gap-Left= 0.06 inch, Gap-Right= 0.06 inch, Friction= 0.78,         
   Gaps setting= Weightless                                                      
  
 ------------------------------------------------------------------------------- 
 From S21 to S22, DZ= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   S21, Coordinates, X= 17'11.568" ft-in, Y= 15'1.6250" ft-in, Z= 35'2.5000" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S22 to S23, DX= 4.5000" ft-in                                         Bend 
  
 COMPONENT DATA (Bend, TIP= S22, Near= S22 N, Mid= S22 M, Far= S22 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                     
   S22, Coordinates, X= 17'11.568" ft-in, Y= 15'1.6250" ft-in, Z= 35'7.0000" ft-in                               
   S22 N, Coordinates, X= 17'11.568" ft-in, Y= 15'1.6250" ft-in, Z= 35'2.5250" ft-in                             
   S22 M, Coordinates, X= 18'0.8855" ft-in, Y= 15'1.6250" ft-in, Z= 35'5.6820" ft-in                             
   S22 F, Coordinates, X= 18'4.0425" ft-in, Y= 15'1.6250" ft-in, Z= 35'7.0000" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From S23 to S24, DX= 1.7500" ft-in                                         Run  
  
 POINT DATA:                                                                     
   S23, Coordinates, X= 18'4.0675" ft-in, Y= 15'1.6250" ft-in, Z= 35'7.0000" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S24 to S25, DX= 4.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   S24, Coordinates, X= 18'5.8175" ft-in, Y= 15'1.6250" ft-in, Z= 35'7.0000" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From S25 to S26, DY= -4.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= S25, Near= S25 N, Mid= S25 M, Far= S25 F):           
   Long Elbow, Radius= 4.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.78, SIFO= 1.48                                            
  
 POINT DATA:                                                                       
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   S25, Coordinates, X= 18'10.318" ft-in, Y= 15'1.6250" ft-in, Z= 35'7.0000" ft-in                               
   S25 N, Coordinates, X= 18'5.8425" ft-in, Y= 15'1.6250" ft-in, Z= 35'7.0000" ft-in                             
   S25 M, Coordinates, X= 18'8.9995" ft-in, Y= 15'0.3070" ft-in, Z= 35'7.0000" ft-in                             
   S25 F, Coordinates, X= 18'10.318" ft-in, Y= 14'9.1500" ft-in, Z= 35'7.0000" ft-in                             
   S26, Coordinates, X= 18'10.318" ft-in, Y= 14'9.1250" ft-in, Z= 35'7.0000" ft-in                               
   S26, Added Weight= 355.00 lb                                                  
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT T                                                                   
  
 ------------------------------------------------------------------------------- 
 From S13 to T01, DY= 3.0000" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Branch, Center= S13):                                       
   B16.9 welding tee, SIFI= 1.48, SIFO= 1.64                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 2", Composition= Austenitic Stainless, Nom Size= 2.000, OD= 2.375 inch, Wall Thk= 0.154 inch,        
   Mill= 0.019 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 1.45 lb/ft                                                  
  
 POINT DATA:                                                                     
   S13, Coordinates, X= 16'10.875" ft-in, Y= 15'1.6250" ft-in, Z= 22'11.250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From T01 to T02, DY= 1' ft-in                                              Run  
  
 POINT DATA:                                                                     
   T01, Coordinates, X= 16'10.875" ft-in, Y= 15'4.6250" ft-in, Z= 22'11.250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From T02 to T03, DY= 4.0000" ft-in                                         Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = Crane, Standard = MSS SP-110, Sub Category = Ball Valve, Type = Full Port Ball Valve 9211,     
   MainEnd = SCF, Rating= 600LB, Length= 4.0000" ft-in, Valve weight = 3 lb, Surface factor= 2.00,               
   End type= Screwed (threaded), SIF= 2.30                                       
  
 POINT DATA:                                                                     
   T02, Coordinates, X= 16'10.875" ft-in, Y= 16'4.6250" ft-in, Z= 22'11.250" ft-in                               
   T02 M, Coordinates, X= 16'10.875" ft-in, Y= 16'6.6250" ft-in, Z= 22'11.250" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From T03 to T04, DY= 4.4375" ft-in                                         Run  
  
 POINT DATA:                                                                     
   T03, Coordinates, X= 16'10.875" ft-in, Y= 16'8.6250" ft-in, Z= 22'11.250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From T04 to T05, DY= 1'2.9400" ft-in                                       Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = Aloyco, Standard = ASME - B16.34, Sub Category = Swing Check Valves,                           
   Type = Bolted Cover Integral Seat Swing Check Valves - 370, MainEnd = SCF, Rating= 150LB,                       
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   Length= 1'2.9400" ft-in, Valve weight = 45 lb, Actuator Auto = No, Actuator Symbol = No,                      
   Actuator weight = 0 lb, Actuator DX = 0.00 ft, DY = 0.00 ft, DZ = 0.00 ft, Surface factor= 2.00,              
   End type= Screwed (threaded), SIF= 2.30                                       
  
 POINT DATA:                                                                     
   T04, Coordinates, X= 16'10.875" ft-in, Y= 17'1.0625" ft-in, Z= 22'11.250" ft-in                               
   T04 M, Coordinates, X= 16'10.875" ft-in, Y= 17'8.5325" ft-in, Z= 22'11.250" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From T05 to T06, DY= 2.8125" ft-in                                         Run  
  
 PIPE DATA:                                                                      
   Pipe Id= 1", Composition= Austenitic Stainless, Nom Size= 1.000, OD= 1.315 inch, Wall Thk= 0.133 inch,        
   Mill= 0.017 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 1.72 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 0.37 lb/ft                                                  
  
 POINT DATA:                                                                     
   T05, Coordinates, X= 16'10.875" ft-in, Y= 18'4.0025" ft-in, Z= 22'11.250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From T06 to T07, DY= 1.5000" ft-in                                         Run  
  
 POINT DATA:                                                                     
   T06, Coordinates, X= 16'10.875" ft-in, Y= 18'6.8150" ft-in, Z= 22'11.250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From T07 to T08, DZ= -1.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= T07, Near= T07 N, Mid= T07 M, Far= T07 F):           
   Long Elbow, Radius= 1.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.31, SIFO= 1.09                                            
  
 POINT DATA:                                                                     
   T07, Coordinates, X= 16'10.875" ft-in, Y= 18'8.3150" ft-in, Z= 22'11.250" ft-in                               
   T07 N, Coordinates, X= 16'10.875" ft-in, Y= 18'6.8400" ft-in, Z= 22'11.250" ft-in                             
   T07 M, Coordinates, X= 16'10.875" ft-in, Y= 18'7.8757" ft-in, Z= 22'10.811" ft-in                             
   T07 F, Coordinates, X= 16'10.875" ft-in, Y= 18'8.3150" ft-in, Z= 22'9.7750" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From T08 to T09, DZ= -10.6250" ft-in                                       Run  
  
 POINT DATA:                                                                     
   T08, Coordinates, X= 16'10.875" ft-in, Y= 18'8.3150" ft-in, Z= 22'9.7500" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From T09 to T10, DZ= -1.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   T09, Coordinates, X= 16'10.875" ft-in, Y= 18'8.3150" ft-in, Z= 21'11.125" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From T10 to T11, DY= -1.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= T10, Near= T10 N, Mid= T10 M, Far= T10 F):           
   Long Elbow, Radius= 1.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,             
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   Flex= Auto, SIFI= 1.31, SIFO= 1.09                                            
  
 POINT DATA:                                                                     
   T10, Coordinates, X= 16'10.875" ft-in, Y= 18'8.3150" ft-in, Z= 21'9.6250" ft-in                               
   T10 N, Coordinates, X= 16'10.875" ft-in, Y= 18'8.3150" ft-in, Z= 21'11.100" ft-in                             
   T10 M, Coordinates, X= 16'10.875" ft-in, Y= 18'7.8757" ft-in, Z= 21'10.064" ft-in                             
   T10 F, Coordinates, X= 16'10.875" ft-in, Y= 18'6.8400" ft-in, Z= 21'9.6250" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From T11 to T12, DY= -8'1.0000" ft-in                                      Run  
  
 POINT DATA:                                                                     
   T11, Coordinates, X= 16'10.875" ft-in, Y= 18'6.8150" ft-in, Z= 21'9.6250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From T12 to T13, DZ= -3'6.4375" ft-in                                      Bend 
  
 COMPONENT DATA (Bend, TIP= T12, Near= T12 N, Far= T12 F):                       
   Long Elbow, Radius= 1.5000 inch, Bend angle= 90.00 deg, End flanges= 0, Flex= Auto, SIFI= 1.31, SIFO= 1.09    
  
 POINT DATA:                                                                     
   T12, Coordinates, X= 16'10.875" ft-in, Y= 10'5.8150" ft-in, Z= 21'9.6250" ft-in                               
   T12 N, Coordinates, X= 16'10.875" ft-in, Y= 10'7.3150" ft-in, Z= 21'9.6250" ft-in                             
   T12 F, Coordinates, X= 16'10.875" ft-in, Y= 10'5.8150" ft-in, Z= 21'8.1250" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From T13 to T14, DZ= -1.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   T13, Coordinates, X= 16'10.875" ft-in, Y= 10'5.8150" ft-in, Z= 18'3.1875" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From T14 to T15, DX= -1.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= T14, Near= T14 N, Mid= T14 M, Far= T14 F):           
   Long Elbow, Radius= 1.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.31, SIFO= 1.09                                            
  
 POINT DATA:                                                                     
   T14, Coordinates, X= 16'10.875" ft-in, Y= 10'5.8150" ft-in, Z= 18'1.6875" ft-in                               
   T14 N, Coordinates, X= 16'10.875" ft-in, Y= 10'5.8150" ft-in, Z= 18'3.1625" ft-in                             
   T14 M, Coordinates, X= 16'10.436" ft-in, Y= 10'5.8150" ft-in, Z= 18'2.1269" ft-in                             
   T14 F, Coordinates, X= 16'9.4000" ft-in, Y= 10'5.8150" ft-in, Z= 18'1.6875" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From T15 to T16, DX= -2'8.6250" ft-in                                      Run  
  
 POINT DATA:                                                                     
   T15, Coordinates, X= 16'9.3750" ft-in, Y= 10'5.8150" ft-in, Z= 18'1.6875" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From T16 to T17, DX= -1.5000" ft-in                                        Run  
  
 POINT DATA:                                                                     
   T16, Coordinates, X= 14'0.7500" ft-in, Y= 10'5.8150" ft-in, Z= 18'1.6875" ft-in                               
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 ------------------------------------------------------------------------------- 
 From T17 to T18, DY= -1.5000" ft-in                                        Bend 
  
 COMPONENT DATA (Bend, TIP= T17, Near= T17 N, Mid= T17 M, Far= T17 F):           
   Long Elbow, Radius= 1.5000 inch, Bend angle= 90.00 deg, Mid point at 50.00 percent, End flanges= 0,           
   Flex= Auto, SIFI= 1.31, SIFO= 1.09                                            
  
 POINT DATA:                                                                     
   T17, Coordinates, X= 13'11.250" ft-in, Y= 10'5.8150" ft-in, Z= 18'1.6875" ft-in                               
   T17 N, Coordinates, X= 14'0.7250" ft-in, Y= 10'5.8150" ft-in, Z= 18'1.6875" ft-in                             
   T17 M, Coordinates, X= 13'11.689" ft-in, Y= 10'5.3757" ft-in, Z= 18'1.6875" ft-in                             
   T17 F, Coordinates, X= 13'11.250" ft-in, Y= 10'4.3400" ft-in, Z= 18'1.6875" ft-in                             
  
 ------------------------------------------------------------------------------- 
 From T18 to T19, DY= -3'4.8150" ft-in                                      Run  
  
 POINT DATA:                                                                     
   T18, Coordinates, X= 13'11.250" ft-in, Y= 10'4.3150" ft-in, Z= 18'1.6875" ft-in                               
   T19, Coordinates, X= 13'11.250" ft-in, Y= 6'11.5000" ft-in, Z= 18'1.6875" ft-in                               
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT U                                                                   
  
 ------------------------------------------------------------------------------- 
 From H10 to U01, DY= 2.5000" ft-in                                         Tee  
  
 COMPONENT DATA (Tee Branch, Center= H10):                                       
   B16.9 welding tee, SIFI= 1.44, SIFO= 1.58                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 2", Composition= Austenitic Stainless, Nom Size= 2.000, OD= 2.375 inch, Wall Thk= 0.154 inch,        
   Mill= 0.019 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 3.74 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 1.45 lb/ft                                                  
  
 POINT DATA:                                                                     
   H10, Coordinates, X= 13'11.250" ft-in, Y= 6'6.0000" ft-in, Z= 18'1.6875" ft-in                                
  
 ------------------------------------------------------------------------------- 
 From U01 to T19, DY= 3.0000" ft-in                                         Redu 
  
 COMPONENT DATA (Reducer):                                                       
   Length= 3.0000" ft-in, SIF= 1.00                                              
  
 POINT DATA:                                                                     
   U01, Coordinates, X= 13'11.250" ft-in, Y= 6'8.5000" ft-in, Z= 18'1.6875" ft-in                                
   T19, Coordinates, X= 13'11.250" ft-in, Y= 6'11.5000" ft-in, Z= 18'1.6875" ft-in                               
  
 ------------------------------------------------------------------------------- 
 ------------------------------------------------------------------------------- 
 *** SEGMENT V                                                                   
  
 ------------------------------------------------------------------------------- 
 From S09 to V01, DZ= -6.5000" ft-in                                        Tee  
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 COMPONENT DATA (Tee Branch, Center= S09):                                       
   Welded-on fitting, SIFI= 1.57, SIFO= 1.57                                     
  
 PIPE DATA:                                                                      
   Pipe Id= 1", Composition= Austenitic Stainless, Nom Size= 1.000, OD= 1.315 inch, Wall Thk= 0.133 inch,        
   Mill= 0.017 inch, Pipe Density= 501.00 lb/cu.ft, Pipe Unit Wgt= 1.72 lb/ft, Content Sp Gr= 1.000,             
   Content Unit Wgt= 0.37 lb/ft                                                  
  
 POINT DATA:                                                                     
   S09, Coordinates, X= 16'2.1825" ft-in, Y= 14'6.1250" ft-in, Z= 22'11.250" ft-in                               
  
 ------------------------------------------------------------------------------- 
 From V01 to V02, DZ= -2.8000" ft-in                                        Valv 
  
 COMPONENT DATA (Valve):                                                         
   Manufacturer = Crane, Standard = MSS SP-110, Sub Category = Ball Valve, Type = Full Port Ball Valve 9211,     
   MainEnd = SCF, Rating= 600LB, Length= 2.8000" ft-in, Valve weight = 1 lb, Surface factor= 2.00,               
   End type= Screwed (threaded), SIF= 2.30                                       
  
 POINT DATA:                                                                     
   V01, Coordinates, X= 16'2.1825" ft-in, Y= 14'6.1250" ft-in, Z= 22'4.7500" ft-in                               
   V01 M, Coordinates, X= 16'2.1825" ft-in, Y= 14'6.1250" ft-in, Z= 22'3.3500" ft-in                             
   V02, Coordinates, X= 16'2.1825" ft-in, Y= 14'6.1250" ft-in, Z= 22'1.9500" ft-in                               
  
 ------------------------------------------------------------------------------- 
  
  
 Number of points in the system (Pipe + Frame + Soil): 653 + 0 + 0 = 653         
  
  
 Weight of Empty Pipes + Weight of Contents = Total Weight of System             
         4038.9 lb     +       807.0 lb     =        4845.9 lb                   
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 C O O R D I N A T E S   D A T A   L I S T I N G                                                                 
                                                                                                                 
 POINT   --------COORDINATE (ft-in)---------                                                                     
 NAME         X           Y           Z                                                                          
 -----   ----------- ----------- -----------                                                                     
 *** SEGMENT A                                                                   
 A00         0.0000"   2'8.0000"     0.0000"                                     
 A01         3.0000"   2'8.0000"     0.0000"                                     
 A02         6.5000"   2'8.0000"     0.0000"                                     
 A03       1'0.7500"   2'8.0000"     0.0000"                                     
 A04       1'7.0000"   2'8.0000"     0.0000"                                     
 A05 N     1'7.0250"   2'8.0000"     0.0000"                                     
 A05      1'11.5000"   2'8.0000"     0.0000"                                     
 A05 M    1'10.1820"   2'8.0000"     1.3180"                                     
 A05 F    1'11.5000"   2'8.0000"     4.4750"                                     
 A06      1'11.5000"   2'8.0000"     4.5000"                                     
 A07      1'11.5000"   2'8.0000"   1'6.3750"                                     
 A08 N    1'11.5000"   2'8.0000"   1'6.4000"                                     
 A08      1'11.5000"   2'8.0000"  1'10.8750"                                     
 A08 M     2'0.8180"   2'8.0000"   1'9.5570"                                     
 A08 F     2'3.9750"   2'8.0000"  1'10.8750"                                     
 A09       2'4.0000"   2'8.0000"  1'10.8750"                                     
 A10      2'10.0000"   2'8.0000"  1'10.8750"                                     
 A11      7'11.6250"   2'8.0000"  1'10.8750"                                     
 A12      13'1.2500"   2'8.0000"  1'10.8750"                                     
 A13      13'7.2500"   2'8.0000"  1'10.8750"                                     
 A14 N    13'7.2750"   2'8.0000"  1'10.8750"                                     
 A14     13'11.7500"   2'8.0000"  1'10.8750"                                     
 A14 M   13'10.4320"   2'8.0000"   2'0.1930"                                     
 A14 F   13'11.7500"   2'8.0000"   2'3.3500"                                     
 A15     13'11.7500"   2'8.0000"   2'3.3750"                                     
 A16     13'11.7500"   2'8.0000"   2'9.3750"                                     
 A17     13'11.7500"   2'8.0000"   7'9.3750"                                     
 A18     13'11.7500"   2'8.0000"  13'9.3750"                                     
 A19     13'11.7500"   2'8.0000"  14'9.3750"                                     
 A19 M   13'11.7500"   2'8.0000"  15'1.3750"                                     
 A20     13'11.7500"   2'8.0000"  15'5.3750"                                     
 A20 M   13'11.7500"   2'8.0000" 15'10.1250"                                     
 A21     13'11.7500"   2'8.0000"  16'2.8750"                                     
 A22     13'11.7500"   2'8.0000"  17'5.8750"                                     
 A23     13'11.7500"   2'8.0000"  18'8.9375"                                     
 A24 N   13'11.7500"   2'8.0000"  18'8.9625"                                     
 A24     13'11.7500"   2'8.0000"  19'1.4375"                                     
 A24 M   13'10.4320"   2'8.0000"  19'0.1195"                                     
 A24 F    13'7.2750"   2'8.0000"  19'1.4375"                                     
 A25      13'7.2500"   2'8.0000"  19'1.4375"                                     
 A26      13'3.2500"   2'8.0000"  19'1.4375"                                     
 A27     12'11.3800"   2'8.0000"  19'1.4375"                                     
 A28      12'8.0000"   2'8.0000"  19'1.4375"                                     
 A29      12'4.6200"   2'8.0000"  19'1.4375"                                     
 A30       9'8.0000"   2'8.0000"  19'1.4375"                                     
 A31       7'7.0000"   2'8.0000"  19'1.4375"                                     
 A32       7'0.5000"   2'8.0000"  19'1.4375"                                     
 A33 N     7'0.4750"   2'8.0000"  19'1.4375"                                     
 A33       6'8.0000"   2'8.0000"  19'1.4375"                                     
 A33 M     6'9.3180"   2'9.3180"  19'1.4375"                                     
 A33 F     6'8.0000"   3'0.4750"  19'1.4375"                                       
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 C O O R D I N A T E S   D A T A   L I S T I N G                                                                 
                                                                                                                 
 POINT   --------COORDINATE (ft-in)---------                                                                     
 NAME         X           Y           Z                                                                          
 -----   ----------- ----------- -----------                                                                     
 A34       6'8.0000"   3'0.5000"  19'1.4375"                                     
 A35       6'8.0000"   3'4.0625"  19'1.4375"                                     
 A35 M     6'8.0000"   3'8.0625"  19'1.4375"                                     
 A36       6'8.0000"   4'0.0625"  19'1.4375"                                     
 A37       6'8.0000"  4'11.3750"  19'1.4375"                                     
 A38 N     6'8.0000"  4'11.4000"  19'1.4375"                                     
 A38       6'8.0000"   5'3.8750"  19'1.4375"                                     
 A38 M     6'8.0000"   5'2.5570"  19'0.1195"                                     
 A38 F     6'8.0000"   5'3.8750"  18'8.9625"                                     
 A39       6'8.0000"   5'3.8750"  18'8.9375"                                     
 A40       6'8.0000"   5'3.8750"  18'5.6250"                                     
 A41 N     6'8.0000"   5'3.8750"  18'5.6000"                                     
 A41       6'8.0000"   5'3.8750"  18'1.1250"                                     
 A41 M     6'8.0000"   5'5.1930"  18'2.4430"                                     
 A41 F     6'8.0000"   5'8.3500"  18'1.1250"                                     
 A42       6'8.0000"   5'8.3750"  18'1.1250"                                     
 A43       6'8.0000"  10'0.3750"  18'1.1250"                                     
 A44 N     6'8.0000"  10'0.4000"  18'1.1250"                                     
 A44       6'8.0000"  10'4.8750"  18'1.1250"                                     
 A44 M     6'6.6820"  10'3.5570"  18'1.1250"                                     
 A44 F     6'3.5250"  10'4.8750"  18'1.1250"                                     
 A45       6'3.5000"  10'4.8750"  18'1.1250"                                     
 A46      5'11.9375"  10'4.8750"  18'1.1250"                                     
  
 *** SEGMENT B                                                                   
 A28      12'8.0000"   2'8.0000"  19'1.4375"                                     
 B01      12'8.0000"  2'11.3800"  19'1.4375"                                     
 B02      12'8.0000"   3'4.0625"  19'1.4375"                                     
 B02 M    12'8.0000"   3'8.0625"  19'1.4375"                                     
 B03      12'8.0000"   4'0.0625"  19'1.4375"                                     
 B04      12'8.0000"  4'11.3750"  19'1.4375"                                     
 B05 N    12'8.0000"  4'11.4000"  19'1.4375"                                     
 B05      12'8.0000"   5'3.8750"  19'1.4375"                                     
 B05 M    12'8.0000"   5'2.5570"  19'0.1195"                                     
 B05 F    12'8.0000"   5'3.8750"  18'8.9625"                                     
 B06      12'8.0000"   5'3.8750"  18'8.9375"                                     
 B07      12'8.0000"   5'3.8750"  18'5.6250"                                     
 B08 N    12'8.0000"   5'3.8750"  18'5.6000"                                     
 B08      12'8.0000"   5'3.8750"  18'1.1250"                                     
 B08 M    12'8.0000"   5'5.1930"  18'2.4430"                                     
 B08 F    12'8.0000"   5'8.3500"  18'1.1250"                                     
 B09      12'8.0000"   5'8.3750"  18'1.1250"                                     
 B10      12'8.0000"  10'0.3750"  18'1.1250"                                     
 B11 N    12'8.0000"  10'0.4000"  18'1.1250"                                     
 B11      12'8.0000"  10'4.8750"  18'1.1250"                                     
 B11 M    12'6.6820"  10'3.5570"  18'1.1250"                                     
 B11 F    12'3.5250"  10'4.8750"  18'1.1250"                                     
 B12      12'3.5000"  10'4.8750"  18'1.1250"                                     
 B13     11'11.9375"  10'4.8750"  18'1.1250"                                     
  
 *** SEGMENT C                                                                   
 C00       4'5.1875" 10'11.7500"  18'1.1250"                                       
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 C O O R D I N A T E S   D A T A   L I S T I N G                                                                 
                                                                                                                 
 POINT   --------COORDINATE (ft-in)---------                                                                     
 NAME         X           Y           Z                                                                          
 -----   ----------- ----------- -----------                                                                     
 C01       4'1.6250" 10'11.7500"  18'1.1250"                                     
 C02 N     4'1.6000" 10'11.7500"  18'1.1250"                                     
 C02       3'9.1250" 10'11.7500"  18'1.1250"                                     
 C02 M    3'10.4430" 10'10.4320"  18'1.1250"                                     
 C02 F     3'9.1250"  10'7.2750"  18'1.1250"                                     
 C03       3'9.1250"  10'7.2500"  18'1.1250"                                     
 C04       3'9.1250"   4'8.3750"  18'1.1250"                                     
 C05 N     3'9.1250"   4'8.3500"  18'1.1250"                                     
 C05       3'9.1250"   4'3.8750"  18'1.1250"                                     
 C05 M     3'9.1250"   4'5.1930"  18'2.4430"                                     
 C05 F     3'9.1250"   4'3.8750"  18'5.6000"                                     
 C06       3'9.1250"   4'3.8750"  18'5.6250"                                     
 C07       3'9.1250"   4'3.8750" 19'10.8750"                                     
 C08 N     3'9.1250"   4'3.8750" 19'10.9000"                                     
 C08       3'9.1250"   4'3.8750"  20'3.3750"                                     
 C08 M     3'9.1250"   4'2.5570"  20'2.0570"                                     
 C08 F     3'9.1250"  3'11.4000"  20'3.3750"                                     
 C09       3'9.1250"  3'11.3750"  20'3.3750"                                     
 C10       3'9.1250"   3'0.0625"  20'3.3750"                                     
 C10 M     3'9.1250"   2'8.0625"  20'3.3750"                                     
 C11       3'9.1250"   2'4.0625"  20'3.3750"                                     
 C12       3'9.1250"   2'0.5000"  20'3.3750"                                     
 C13 N     3'9.1250"   2'0.4750"  20'3.3750"                                     
 C13       3'9.1250"   1'8.0000"  20'3.3750"                                     
 C13 M    3'10.4430"   1'9.3180"  20'3.3750"                                     
 C13 F     4'1.6000"   1'8.0000"  20'3.3750"                                     
 C14       4'1.6250"   1'8.0000"  20'3.3750"                                     
 C15       4'7.6250"   1'8.0000"  20'3.3750"                                     
 C16       9'5.7450"   1'8.0000"  20'3.3750"                                     
 C17       9'9.1250"   1'8.0000"  20'3.3750"                                     
 C18      10'0.5050"   1'8.0000"  20'3.3750"                                     
 C19      10'6.5050"   1'8.0000"  20'3.3750"                                     
 C20      14'9.2500"   1'8.0000"  20'3.3750"                                     
 C21 N    14'9.2750"   1'8.0000"  20'3.3750"                                     
 C21      15'1.7500"   1'8.0000"  20'3.3750"                                     
 C21 M    15'0.4320"   1'8.0000"  20'2.0570"                                     
 C21 F    15'1.7500"   1'8.0000" 19'10.9000"                                     
 C22      15'1.7500"   1'8.0000" 19'10.8750"                                     
 C23      15'1.7500"   1'8.0000" 18'10.8750"                                     
 C24      15'1.7500"   1'8.0000"  16'1.0000"                                     
 C25      15'1.7500"   1'8.0000"  15'3.6250"                                     
 C26      15'1.7500"   1'8.0000"  14'6.2500"                                     
 C27      15'1.7500"   1'8.0000"  12'6.2500"                                     
 C28      15'1.7500"   1'8.0000"  11'9.0050"                                     
 C29      15'1.7500"   1'8.0000"  11'5.6250"                                     
 C30      15'1.7500"   1'8.0000"  11'2.2450"                                     
 C31      15'1.7500"   1'8.0000"   7'7.1250"                                     
 C32 N    15'1.7500"   1'8.0000"   7'7.1000"                                     
 C32      15'1.7500"   1'8.0000"   7'2.6250"                                     
 C32 M    15'1.7500"   1'9.3180"   7'3.9430"                                     
 C32 F    15'1.7500"   2'0.4750"   7'2.6250"                                     
 C33      15'1.7500"   2'0.5000"   7'2.6250"                                       
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 C O O R D I N A T E S   D A T A   L I S T I N G                                                                 
                                                                                                                 
 POINT   --------COORDINATE (ft-in)---------                                                                     
 NAME         X           Y           Z                                                                          
 -----   ----------- ----------- -----------                                                                     
 C34      15'1.7500"   3'7.5000"   7'2.6250"                                     
 C35 N    15'1.7500"   3'7.5250"   7'2.6250"                                     
 C35      15'1.7500"   4'          7'2.6250"                                     
 C35 M    15'0.4320"  3'10.6820"   7'2.6250"                                     
 C35 F    14'9.2750"   4'          7'2.6250"                                     
 C36      14'9.2500"   4'          7'2.6250"                                     
 C37       9'3.2500"   4'          7'2.6250"                                     
 C37 M    8'10.5000"   4'          7'2.6250"                                     
 C38       8'5.7500"   4'          7'2.6250"                                     
 C38 M     8'1.7500"   4'          7'2.6250"                                     
 C39       7'9.7500"   4'          7'2.6250"                                     
 C40       7'3.7500"   4'          7'2.6250"                                     
 C41      6'10.2500"   4'          7'2.6250"                                     
 C42       6'6.7500"   4'          7'2.6250"                                     
 C43       6'4.2500"   4'          7'2.6250"                                     
 C44       6'1.7500"   4'          7'2.6250"                                     
 C45       5'8.5000"   4'          7'2.6250"                                     
 C46 N     5'8.4750"   4'          7'2.6250"                                     
 C46       5'5.5000"   4'          7'2.6250"                                     
 C46 M     5'6.3787"   4'          7'1.7463"                                     
 C46 F     5'5.5000"   4'         6'11.6500"                                     
 C47       5'5.5000"   4'         6'11.6250"                                     
 C48       5'5.5000"   4'          6'7.1250"                                     
 C49 N     5'5.5000"   4'          6'7.1000"                                     
 C49       5'5.5000"   4'          6'4.1250"                                     
 C49 F     5'5.5000"   3'9.0250"   6'4.1250"                                     
 C50       5'5.5000"   3'9.0000"   6'4.1250"                                     
 C51       5'5.5000"   2'4.3750"   6'4.1250"                                     
  
 *** SEGMENT D                                                                   
 C17       9'9.1250"   1'8.0000"  20'3.3750"                                     
 D01       9'9.1250"  1'11.3800"  20'3.3750"                                     
 D02       9'9.1250"   2'4.0625"  20'3.3750"                                     
 D02 M     9'9.1250"   2'8.0625"  20'3.3750"                                     
 D03       9'9.1250"   3'0.0625"  20'3.3750"                                     
 D04       9'9.1250"  3'11.3750"  20'3.3750"                                     
 D05 N     9'9.1250"  3'11.4000"  20'3.3750"                                     
 D05       9'9.1250"   4'3.8750"  20'3.3750"                                     
 D05 M     9'9.1250"   4'2.5570"  20'2.0570"                                     
 D05 F     9'9.1250"   4'3.8750" 19'10.9000"                                     
 D06       9'9.1250"   4'3.8750" 19'10.8750"                                     
 D07       9'9.1250"   4'3.8750"  18'5.6250"                                     
 D08 N     9'9.1250"   4'3.8750"  18'5.6000"                                     
 D08       9'9.1250"   4'3.8750"  18'1.1250"                                     
 D08 M     9'9.1250"   4'5.1930"  18'2.4430"                                     
 D08 F     9'9.1250"   4'8.3500"  18'1.1250"                                     
 D09       9'9.1250"   4'8.3750"  18'1.1250"                                     
 D10       9'9.1250"  10'7.2500"  18'1.1250"                                     
 D11 N     9'9.1250"  10'7.2750"  18'1.1250"                                     
 D11       9'9.1250" 10'11.7500"  18'1.1250"                                     
 D11 M    9'10.4430" 10'10.4320"  18'1.1250"                                     
 D11 F    10'1.6000" 10'11.7500"  18'1.1250"                                       
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 C O O R D I N A T E S   D A T A   L I S T I N G                                                                 
                                                                                                                 
 POINT   --------COORDINATE (ft-in)---------                                                                     
 NAME         X           Y           Z                                                                          
 -----   ----------- ----------- -----------                                                                     
 D12      10'1.6250" 10'11.7500"  18'1.1250"                                     
 D13      10'5.1875" 10'11.7500"  18'1.1250"                                     
  
 *** SEGMENT E                                                                   
 C29      15'1.7500"   1'8.0000"  11'5.6250"                                     
 E01      15'1.7500"  1'11.3800"  11'5.6250"                                     
 E02      15'1.7500"   3'7.5000"  11'5.6250"                                     
 E03 N    15'1.7500"   3'7.5250"  11'5.6250"                                     
 E03      15'1.7500"   4'         11'5.6250"                                     
 E03 M    15'0.4320"  3'10.6820"  11'5.6250"                                     
 E03 F    14'9.2750"   4'         11'5.6250"                                     
 E04      14'9.2500"   4'         11'5.6250"                                     
 E05       9'3.2500"   4'         11'5.6250"                                     
 E05 M    8'10.5000"   4'         11'5.6250"                                     
 E06       8'5.7500"   4'         11'5.6250"                                     
 E06 M     8'1.7500"   4'         11'5.6250"                                     
 E07       7'9.7500"   4'         11'5.6250"                                     
 E08       7'3.7500"   4'         11'5.6250"                                     
 E09      6'10.2500"   4'         11'5.6250"                                     
 E10       6'6.7500"   4'         11'5.6250"                                     
 E11       6'4.2500"   4'         11'5.6250"                                     
 E12       6'1.7500"   4'         11'5.6250"                                     
 E13       5'8.5000"   4'         11'5.6250"                                     
 E14 N     5'8.4750"   4'         11'5.6250"                                     
 E14       5'5.5000"   4'         11'5.6250"                                     
 E14 M     5'6.3787"   4'         11'6.5037"                                     
 E14 F     5'5.5000"   4'         11'8.6000"                                     
 E15       5'5.5000"   4'         11'8.6250"                                     
 E16       5'5.5000"   4'         12'1.1250"                                     
 E17 N     5'5.5000"   4'         12'1.1500"                                     
 E17       5'5.5000"   4'         12'4.1250"                                     
 E17 F     5'5.5000"   3'9.0250"  12'4.1250"                                     
 E18       5'5.5000"   3'9.0000"  12'4.1250"                                     
 E19       5'5.5000"   2'4.3750"  12'4.1250"                                     
  
 *** SEGMENT F                                                                   
 C43       6'4.2500"   4'          7'2.6250"                                     
 F01       6'4.2500"   4'2.5000"   7'2.6250"                                     
 F02       6'4.2500"   4'5.0000"   7'2.6250"                                     
 F02 M     6'4.2500"   4'8.5000"   7'2.6250"                                     
 F03       6'4.2500"   5'          7'2.6250"                                     
 F04       6'4.2500"   5'6.5000"   7'2.6250"                                     
 F04 M     6'4.2500"   6'1.9700"   7'2.6250"                                     
 F05       6'4.2500"   6'9.4400"   7'2.6250"                                     
 F06       6'4.2500"   7'2.5000"   7'2.6250"                                     
 F07 N     6'4.2500"   7'2.5250"   7'2.6250"                                     
 F07       6'4.2500"   7'4.0000"   7'2.6250"                                     
 F07 M     6'4.6893"   7'3.5607"   7'2.6250"                                     
 F07 F     6'5.7250"   7'4.0000"   7'2.6250"                                     
 F08       6'5.7500"   7'4.0000"   7'2.6250"                                     
 F09      13'9.7500"   7'4.0000"   7'2.6250"                                     
 F10 N    13'9.7750"   7'4.0000"   7'2.6250"                                       
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
12:56 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE  70 
---------------------------------------------------------------------------------------------------------------- 
 
 C O O R D I N A T E S   D A T A   L I S T I N G                                                                 
                                                                                                                 
 POINT   --------COORDINATE (ft-in)---------                                                                     
 NAME         X           Y           Z                                                                          
 -----   ----------- ----------- -----------                                                                     
 F10     13'11.2500"   7'4.0000"   7'2.6250"                                     
 F10 M   13'10.8107"   7'3.5607"   7'2.6250"                                     
 F10 F   13'11.2500"   7'2.5250"   7'2.6250"                                     
 F11     13'11.2500"   7'2.5000"   7'2.6250"                                     
 F12     13'11.2500"  6'11.5000"   7'2.6250"                                     
 F13     13'11.2500"   6'8.5000"   7'2.6250"                                     
 H00     13'11.2500"   6'6.0000"   7'2.6250"                                     
  
 *** SEGMENT G                                                                   
 E11       6'4.2500"   4'         11'5.6250"                                     
 G01       6'4.2500"   4'2.5000"  11'5.6250"                                     
 G02       6'4.2500"   4'5.0000"  11'5.6250"                                     
 G02 M     6'4.2500"   4'8.5000"  11'5.6250"                                     
 G03       6'4.2500"   5'         11'5.6250"                                     
 G04       6'4.2500"   5'6.5000"  11'5.6250"                                     
 G04 M     6'4.2500"   6'1.9700"  11'5.6250"                                     
 G05       6'4.2500"   6'9.4400"  11'5.6250"                                     
 G06       6'4.2500"   7'2.5000"  11'5.6250"                                     
 G07 N     6'4.2500"   7'2.5250"  11'5.6250"                                     
 G07       6'4.2500"   7'4.0000"  11'5.6250"                                     
 G07 M     6'4.6893"   7'3.5607"  11'5.6250"                                     
 G07 F     6'5.7250"   7'4.0000"  11'5.6250"                                     
 G08       6'5.7500"   7'4.0000"  11'5.6250"                                     
 G09      13'9.7500"   7'4.0000"  11'5.6250"                                     
 G10 N    13'9.7750"   7'4.0000"  11'5.6250"                                     
 G10     13'11.2500"   7'4.0000"  11'5.6250"                                     
 G10 M   13'10.8107"   7'3.5607"  11'5.6250"                                     
 G10 F   13'11.2500"   7'2.5250"  11'5.6250"                                     
 G11     13'11.2500"   7'2.5000"  11'5.6250"                                     
 G12     13'11.2500"  6'11.5000"  11'5.6250"                                     
 G13     13'11.2500"   6'8.5000"  11'5.6250"                                     
  
 *** SEGMENT H                                                                   
 H00     13'11.2500"   6'6.0000"   7'2.6250"                                     
 H01     13'11.2500"   6'6.0000"   7'5.1250"                                     
 H02     13'11.2500"   6'6.0000"   9'4.1250"                                     
 H03     13'11.2500"   6'6.0000"  11'3.1250"                                     
 H04     13'11.2500"   6'6.0000"  11'5.6250"                                     
 H05     13'11.2500"   6'6.0000"  11'8.1250"                                     
 H06     13'11.2500"   6'6.0000"  12'1.2500"                                     
 H07     13'11.2500"   6'6.0000"  12'3.7500"                                     
 H08     13'11.2500"   6'6.0000"  12'6.2500"                                     
 H09     13'11.2500"   6'6.0000" 17'11.1875"                                     
 H10     13'11.2500"   6'6.0000"  18'1.6875"                                     
 H11     13'11.2500"   6'6.0000"  18'4.1875"                                     
 H12     13'11.2500"   6'6.0000" 18'10.1250"                                     
 H13 N   13'11.2500"   6'6.0000" 18'10.1500"                                     
 H13     13'11.2500"   6'6.0000"  19'1.1250"                                     
 H13 F    13'8.2750"   6'6.0000"  19'1.1250"                                     
 H14      13'8.2500"   6'6.0000"  19'1.1250"                                     
 H15      13'2.2500"   6'6.0000"  19'1.1250"                                     
 H16      11'5.0625"   6'6.0000"  19'1.1250"                                       
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
12:56 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE  71 
---------------------------------------------------------------------------------------------------------------- 
 
 C O O R D I N A T E S   D A T A   L I S T I N G                                                                 
                                                                                                                 
 POINT   --------COORDINATE (ft-in)---------                                                                     
 NAME         X           Y           Z                                                                          
 -----   ----------- ----------- -----------                                                                     
 H17      11'2.5625"   6'6.0000"  19'1.1250"                                     
 H18      11'0.0625"   6'6.0000"  19'1.1250"                                     
 H19       8'2.8125"   6'6.0000"  19'1.1250"                                     
 H20       5'5.5625"   6'6.0000"  19'1.1250"                                     
 H21 N     5'5.5375"   6'6.0000"  19'1.1250"                                     
 H21       5'2.5625"   6'6.0000"  19'1.1250"                                     
 H21 M     5'3.4412"   6'6.0000"  19'0.2463"                                     
 H21 F     5'2.5625"   6'6.0000" 18'10.1500"                                     
 H22       5'2.5625"   6'6.0000" 18'10.1250"                                     
 H23       5'2.5625"   6'6.0000"  18'3.2500"                                     
 H24 N     5'2.5625"   6'6.0000"  18'3.2250"                                     
 H24       5'2.5625"   6'6.0000"  18'1.2500"                                     
 H24 M     5'2.5625"   6'6.5858"  18'1.8358"                                     
 H24 F     5'2.5625"   6'7.9750"  18'1.2500"                                     
 H25       5'2.5625"   6'8.0000"  18'1.2500"                                     
 H26       5'2.5625"  6'10.5000"  18'1.2500"                                     
 H26 M     5'2.5625"   7'2.0000"  18'1.2500"                                     
 H27       5'2.5625"   7'5.5000"  18'1.2500"                                     
 H28       5'2.5625"   9'4.8750"  18'1.2500"                                     
 H29       5'2.5625"   9'7.8750"  18'1.2500"                                     
 H30       5'2.5625"   9'8.6250"  18'1.2500"                                     
  
 *** SEGMENT I                                                                   
 H00     13'11.2500"   6'6.0000"   7'2.6250"                                     
 I01     13'11.2500"   6'6.0000"   7'0.1250"                                     
 I02     13'11.2500"   6'6.0000"   2'2.0000"                                     
 I03 N   13'11.2500"   6'6.0000"   2'1.9750"                                     
 I03     13'11.2500"   6'6.0000"  1'11.0000"                                     
 I03 M   13'10.3713"   6'6.0000"  1'11.8787"                                     
 I03 F    13'8.2750"   6'6.0000"  1'11.0000"                                     
 I04      13'8.2500"   6'6.0000"  1'11.0000"                                     
 I05      13'2.2500"   6'6.0000"  1'11.0000"                                     
 I06      8'10.8750"   6'6.0000"  1'11.0000"                                     
 I07       8'4.8750"   6'6.0000"  1'11.0000"                                     
 I08 N     8'4.8500"   6'6.0000"  1'11.0000"                                     
 I08       8'1.8750"   6'6.0000"  1'11.0000"                                     
 I08 M     8'2.7537"   6'6.0000"  1'10.1213"                                     
 I08 F     8'1.8750"   6'6.0000"   1'8.0250"                                     
 I09       8'1.8750"   6'6.0000"   1'8.0000"                                     
 I10       8'1.8750"   6'6.0000"   -10.1250"                                     
 I11 N     8'1.8750"   6'6.0000"   -10.1500"                                     
 I11       8'1.8750"   6'6.0000"  -1'1.1250"                                     
 I11 M     8'1.8750"   6'5.1213"  -1'0.2463"                                     
 I11 F     8'1.8750"   6'3.0250"  -1'1.1250"                                     
 I12       8'1.8750"   6'3.0000"  -1'1.1250"                                     
 I13       8'1.8750"   5'6.0000"  -1'1.1250"                                     
  
 *** SEGMENT J                                                                   
 G13     13'11.2500"   6'8.5000"  11'5.6250"                                     
 H04     13'11.2500"   6'6.0000"  11'5.6250"                                     
  
 *** SEGMENT K                                                                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
12:56 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE  72 
---------------------------------------------------------------------------------------------------------------- 
 
 C O O R D I N A T E S   D A T A   L I S T I N G                                                                 
                                                                                                                 
 POINT   --------COORDINATE (ft-in)---------                                                                     
 NAME         X           Y           Z                                                                          
 -----   ----------- ----------- -----------                                                                     
 H17      11'2.5625"   6'6.0000"  19'1.1250"                                     
 K01      11'2.5625"   6'6.0000" 18'10.6250"                                     
 K02      11'2.5625"   6'6.0000"  18'3.2500"                                     
 K03 N    11'2.5625"   6'6.0000"  18'3.2250"                                     
 K03      11'2.5625"   6'6.0000"  18'1.2500"                                     
 K03 M    11'2.5625"   6'6.5858"  18'1.8358"                                     
 K03 F    11'2.5625"   6'7.9750"  18'1.2500"                                     
 K04      11'2.5625"   6'8.0000"  18'1.2500"                                     
 K05      11'2.5625"  6'10.5000"  18'1.2500"                                     
 K05 M    11'2.5625"   7'2.0000"  18'1.2500"                                     
 K06      11'2.5625"   7'5.5000"  18'1.2500"                                     
 K07      11'2.5625"   9'4.8750"  18'1.2500"                                     
 K08      11'2.5625"   9'7.8750"  18'1.2500"                                     
 K09      11'2.5625"   9'8.6250"  18'1.2500"                                     
  
 *** SEGMENT L                                                                   
 H07     13'11.2500"   6'6.0000"  12'3.7500"                                     
 L01     13'11.2500"   6'8.5000"  12'3.7500"                                     
 L02     13'11.2500"  6'11.5000"  12'3.7500"                                     
 L03     13'11.2500"  9'11.5000"  12'3.7500"                                     
 L04 N   13'11.2500"  9'11.5250"  12'3.7500"                                     
 L04     13'11.2500"  10'1.0000"  12'3.7500"                                     
 L04 M   13'11.6894"  10'0.5607"  12'3.7500"                                     
 L04 F    14'0.7250"  10'1.0000"  12'3.7500"                                     
 L05      14'0.7500"  10'1.0000"  12'3.7500"                                     
 L06      14'6.7500"  10'1.0000"  12'3.7500"                                     
 L07      17'0.7500"  10'1.0000"  12'3.7500"                                     
 L08     17'10.2500"  10'1.0000"  12'3.7500"                                     
 L09 N   17'10.2750"  10'1.0000"  12'3.7500"                                     
 L09     17'11.7500"  10'1.0000"  12'3.7500"                                     
 L09 M   17'11.3107"  10'1.4393"  12'3.7500"                                     
 L09 F   17'11.7500"  10'2.4750"  12'3.7500"                                     
 L10     17'11.7500"  10'2.5000"  12'3.7500"                                     
 L11     17'11.7500"  11'3.7500"  12'3.7500"                                     
 L12     17'11.7500"  19'8.7500"  12'3.7500"                                     
 L13 N   17'11.7500"  19'8.7750"  12'3.7500"                                     
 L13     17'11.7500" 19'10.2500"  12'3.7500"                                     
 L13 M    18'0.0327"  19'9.8144"  12'4.0911"                                     
 L13 F    18'0.7071" 19'10.2500"  12'4.9050"                                     
 L14 N    18'9.9804" 19'10.2500"  13'4.0951"                                     
 L14     18'10.9375" 19'10.2500"  13'5.2500"                                     
 L14 F   18'10.9375"  19'8.7750"  13'5.2500"                                     
 L15     18'10.9375"  19'8.7500"  13'5.2500"                                     
 L16     18'10.9375"  19'6.9375"  13'5.2500"                                     
 L16 M   18'10.9375" 18'11.4675"  13'5.2500"                                     
 L17     18'10.9375"  18'3.9975"  13'5.2500"                                     
 L18     18'10.9375" 17'10.6850"  13'5.2500"                                     
 L18 M   18'10.9375"  17'8.6850"  13'5.2500"                                     
 L19     18'10.9375"  17'6.6850"  13'5.2500"                                     
 L20     18'10.9375"  16'8.6250"  13'5.2500"                                     
 M00     18'10.9375"  16'5.6250"  13'5.2500"                                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
12:56 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE  73 
---------------------------------------------------------------------------------------------------------------- 
 
 C O O R D I N A T E S   D A T A   L I S T I N G                                                                 
                                                                                                                 
 POINT   --------COORDINATE (ft-in)---------                                                                     
 NAME         X           Y           Z                                                                          
 -----   ----------- ----------- -----------                                                                     
 *** SEGMENT M                                                                   
 M00     18'10.9375"  16'5.6250"  13'5.2500"                                     
 M01      19'2.3175"  16'5.6250"  13'5.2500"                                     
 M02      19'9.8125"  16'5.6250"  13'5.2500"                                     
 M03 N    19'9.8375"  16'5.6250"  13'5.2500"                                     
 M03      20'2.3125"  16'5.6250"  13'5.2500"                                     
 M03 M    20'0.9945"  16'4.3070"  13'5.2500"                                     
 M03 F    20'2.3125"  16'1.1500"  13'5.2500"                                     
 M04      20'2.3125"  16'1.1250"  13'5.2500"                                     
  
 *** SEGMENT N                                                                   
 M00     18'10.9375"  16'5.6250"  13'5.2500"                                     
 N01      18'7.5575"  16'5.6250"  13'5.2500"                                     
 N02      18'2.4325"  16'5.6250"  13'5.2500"                                     
 N03      17'9.3075"  16'5.6250"  13'5.2500"                                     
 N04 N    17'9.2825"  16'5.6250"  13'5.2500"                                     
 N04      17'4.8075"  16'5.6250"  13'5.2500"                                     
 N04 M    17'6.1255"  16'4.3070"  13'5.2500"                                     
 N04 F    17'4.8075"  16'1.1500"  13'5.2500"                                     
 N05      17'4.8075"  16'1.1250"  13'5.2500"                                     
 N06      17'4.8075" 15'10.8750"  13'5.2500"                                     
 N07      17'4.8075"  15'7.4950"  13'5.2500"                                     
 N08      17'4.8075" 13'11.7500"  13'5.2500"                                     
 N08 M    17'4.8075"  13'7.7500"  13'5.2500"                                     
 N09      17'4.8075"  13'3.7500"  13'5.2500"                                     
 N10      17'4.8075"  11'3.7500"  13'5.2500"                                     
 N11      17'4.8075"  10'6.6250"  13'5.2500"                                     
 N12 N    17'4.8075"  10'6.6000"  13'5.2500"                                     
 N12      17'4.8075"  10'2.1250"  13'5.2500"                                     
 N12 M    17'3.4895"  10'3.4430"  13'5.2500"                                     
 N12 F    17'0.3325"  10'2.1250"  13'5.2500"                                     
 N13      17'0.3075"  10'2.1250"  13'5.2500"                                     
 N14      16'9.3075"  10'2.1250"  13'5.2500"                                     
 N15      16'5.5625"  10'2.1250"  13'5.2500"                                     
 N16      16'2.1825"  10'2.1250"  13'5.2500"                                     
 N17     15'10.8025"  10'2.1250"  13'5.2500"                                     
 N18      13'8.2762"  10'2.1250"  13'5.2500"                                     
 N19      11'5.7500"  10'2.1250"  13'5.2500"                                     
 N20 N    11'5.7250"  10'2.1250"  13'5.2500"                                     
 N20      11'1.2500"  10'2.1250"  13'5.2500"                                     
 N20 M    11'2.5680"  10'0.8070"  13'5.2500"                                     
 N20 F    11'1.2500"   9'9.6500"  13'5.2500"                                     
 N21      11'1.2500"   9'9.6250"  13'5.2500"                                     
 N22      11'1.2500"   2'7.8125"  13'5.2500"                                     
 N23 N    11'1.2500"   2'7.7875"  13'5.2500"                                     
 N23      11'1.2500"   2'3.3125"  13'5.2500"                                     
 N23 M    11'1.2500"   2'4.6305"  13'3.9320"                                     
 N23 F    11'1.2500"   2'3.3125"  13'0.7750"                                     
 N24      11'1.2500"   2'3.3125"  13'0.7500"                                     
 N25      11'1.2500"   2'3.3125" 12'10.1900"                                     
 N26      11'1.2500"   2'3.3125"  12'7.6300"                                     
 N27      11'1.2500"   2'3.3125"  12'4.2500"                                       
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
12:56 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE  74 
---------------------------------------------------------------------------------------------------------------- 
 
 C O O R D I N A T E S   D A T A   L I S T I N G                                                                 
                                                                                                                 
 POINT   --------COORDINATE (ft-in)---------                                                                     
 NAME         X           Y           Z                                                                          
 -----   ----------- ----------- -----------                                                                     
 N28      11'1.2500"   2'3.3125"  12'0.8700"                                     
 N54      11'1.2500"   2'3.3125"   7'1.8700"                                     
 N29      11'1.2500"   2'3.3125"   6'7.6300"                                     
 N30      11'1.2500"   2'3.3125"   6'4.2500"                                     
 N31      11'1.2500"   2'3.3125"   6'0.8700"                                     
 N32      11'1.2500"   2'3.3125"  5'10.1200"                                     
 N32 M    11'1.2500"   2'3.3125"   5'6.1200"                                     
 N33      11'1.2500"   2'3.3125"   5'2.1200"                                     
 N34      11'1.2500"   2'3.3125"  4'10.4950"                                     
 N35 N    11'1.2500"   2'3.3125"  4'10.4700"                                     
 N35      11'1.2500"   2'3.3125"   4'5.9950"                                     
 N35 M    11'1.2500"   2'1.9945"   4'7.3130"                                     
 N35 F    11'1.2500"  1'10.8375"   4'5.9950"                                     
 N36      11'1.2500"  1'10.8125"   4'5.9950"                                     
 N37      11'1.2500"   1'2.2500"   4'5.9950"                                     
 N38 N    11'1.2500"   1'2.2250"   4'5.9950"                                     
 N38      11'1.2500"     9.7500"   4'5.9950"                                     
 N38 F    11'1.2500"     9.7500"   4'1.5200"                                     
 N39      11'1.2500"     9.7500"   4'1.4950"                                     
 N40      11'1.2500"     9.7500"   3'1.4950"                                     
 N41      11'1.2500"     9.7500"   2'2.3800"                                     
 N42      11'1.2500"     9.7500"  1'11.0000"                                     
 N43      11'1.2500"     9.7500"   1'7.6200"                                     
 N44      11'1.2500"     9.7500"   1'1.5000"                                     
 N45 N    11'1.2500"     9.7500"   1'1.3640"                                     
 N45      11'1.2500"     9.7500"    11.5000"                                     
 N45 M    11'0.9075"     9.7500"    11.6419"                                     
 N45 F   10'11.9320"     9.7500"    10.1820"                                     
 N46     10'11.8358"     9.7500"    10.0858"                                     
 N47     10'10.1775"     9.7500"     8.4277"                                     
 N47 M    10'7.3503"     9.7500"     5.5980"                                     
 N48      10'4.5232"     9.7500"     2.7683"                                     
 N48 M    10'1.1660"     9.7500"    -0.5920"                                     
 N49       9'9.8087"     9.7500"    -3.9523"                                     
 N50       9'7.8650"     9.7500"    -5.8977"                                     
 N51       9'5.3912"     9.7500"    -8.3737"                                     
 N52       9'3.9776"     9.7500"    -9.7885"                                     
 N53       9'2.2530"     9.7500"   -11.5146"                                     
  
 *** SEGMENT O                                                                   
 N06      17'4.8075" 15'10.8750"  13'5.2500"                                     
 O01      17'4.8075" 15'10.8750" 12'10.7500"                                     
 O01 M    17'4.8075" 15'10.8750"  12'9.3500"                                     
 O02      17'4.8075" 15'10.8750"  12'7.9500"                                     
  
 *** SEGMENT P                                                                   
 N27      11'1.2500"   2'3.3125"  12'4.2500"                                     
 P01      10'9.8700"   2'3.3125"  12'4.2500"                                     
 P02      9'10.6875"   2'3.3125"  12'4.2500"                                     
 P03      6'11.3750"   2'3.3125"  12'4.2500"                                     
 P03 M     6'7.3750"   2'3.3125"  12'4.2500"                                     
 P04       6'3.3750"   2'3.3125"  12'4.2500"                                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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 C O O R D I N A T E S   D A T A   L I S T I N G                                                                 
                                                                                                                 
 POINT   --------COORDINATE (ft-in)---------                                                                     
 NAME         X           Y           Z                                                                          
 -----   ----------- ----------- -----------                                                                     
 *** SEGMENT Q                                                                   
 N30      11'1.2500"   2'3.3125"   6'4.2500"                                     
 Q01      10'9.8700"   2'3.3125"   6'4.2500"                                     
 Q02      9'10.6875"   2'3.3125"   6'4.2500"                                     
 Q03      6'11.3750"   2'3.3125"   6'4.2500"                                     
 Q03 M     6'7.3750"   2'3.3125"   6'4.2500"                                     
 Q04       6'3.3750"   2'3.3125"   6'4.2500"                                     
  
 *** SEGMENT R                                                                   
 N42      11'1.2500"     9.7500"  1'11.0000"                                     
 R01      10'9.8700"     9.7500"  1'11.0000"                                     
 R02      5'11.2500"     9.7500"  1'11.0000"                                     
 R03 N    5'11.2250"     9.7500"  1'11.0000"                                     
 R03       5'6.7500"     9.7500"  1'11.0000"                                     
 R03 M     5'8.0680"     9.7500"   1'9.6820"                                     
 R03 F     5'6.7500"     9.7500"   1'6.5250"                                     
 R04       5'6.7500"     9.7500"   1'6.5000"                                     
 R05       5'6.7500"     9.7500"   1'0.5000"                                     
 R06       5'6.7500"     9.7500"  -4'7.5000"                                     
 R07       5'6.7500"     9.7500"  -5'3.8750"                                     
  
 *** SEGMENT S                                                                   
 N16      16'2.1825"  10'2.1250"  13'5.2500"                                     
 S01      16'2.1825"  10'2.1250"  14'5.2500"                                     
 S27      16'2.1825"  10'2.1250"  18'                                            
 S02      16'2.1825"  10'2.1250"  21'6.7500"                                     
 S03      16'2.1825"  10'2.1250"  22'6.7500"                                     
 S04 N    16'2.1825"  10'2.1250"  22'6.7750"                                     
 S04      16'2.1825"  10'2.1250" 22'11.2500"                                     
 S04 M    16'2.1825"  10'3.4430"  22'9.9320"                                     
 S04 F    16'2.1825"  10'6.6000" 22'11.2500"                                     
 S05      16'2.1825"  10'6.6250" 22'11.2500"                                     
 S06      16'2.1825"  11'3.1250" 22'11.2500"                                     
 S07      16'2.1825"  13'3.8750" 22'11.2500"                                     
 S07 M    16'2.1825"  13'7.8750" 22'11.2500"                                     
 S08      16'2.1825" 13'11.8750" 22'11.2500"                                     
 S09      16'2.1825"  14'6.1250" 22'11.2500"                                     
 S10 N    16'2.1825"  14'9.1250" 22'11.2500"                                     
 S10      16'2.1825"  15'1.6250" 22'11.2500"                                     
 S10 M    16'3.4969"  15'0.3033" 22'11.2500"                                     
 S10 F    16'6.6575"  15'1.6250" 22'11.2500"                                     
 S11      16'6.6825"  15'1.6250" 22'11.2500"                                     
 S12      16'7.4950"  15'1.6250" 22'11.2500"                                     
 S13     16'10.8750"  15'1.6250" 22'11.2500"                                     
 S14      17'2.2550"  15'1.6250" 22'11.2500"                                     
 S15      17'4.2550"  15'1.6250" 22'11.2500"                                     
 S16      17'7.0675"  15'1.6250" 22'11.2500"                                     
 S17 N    17'7.0925"  15'1.6250" 22'11.2500"                                     
 S17     17'11.5675"  15'1.6250" 22'11.2500"                                     
 S17 M   17'10.2495"  15'1.6250"  23'0.5680"                                     
 S17 F   17'11.5675"  15'1.6250"  23'3.7250"                                     
 S18     17'11.5675"  15'1.6250"  23'3.7500"                                       
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 C O O R D I N A T E S   D A T A   L I S T I N G                                                                 
                                                                                                                 
 POINT   --------COORDINATE (ft-in)---------                                                                     
 NAME         X           Y           Z                                                                          
 -----   ----------- ----------- -----------                                                                     
 S19     17'11.5675"  15'1.6250"  24'5.2500"                                     
 S20     17'11.5675"  15'1.6250"  34'5.2500"                                     
 S21     17'11.5675"  15'1.6250"  35'2.5000"                                     
 S22 N   17'11.5675"  15'1.6250"  35'2.5250"                                     
 S22     17'11.5675"  15'1.6250"  35'7.0000"                                     
 S22 M    18'0.8855"  15'1.6250"  35'5.6820"                                     
 S22 F    18'4.0425"  15'1.6250"  35'7.0000"                                     
 S23      18'4.0675"  15'1.6250"  35'7.0000"                                     
 S24      18'5.8175"  15'1.6250"  35'7.0000"                                     
 S25 N    18'5.8425"  15'1.6250"  35'7.0000"                                     
 S25     18'10.3175"  15'1.6250"  35'7.0000"                                     
 S25 M    18'8.9995"  15'0.3070"  35'7.0000"                                     
 S25 F   18'10.3175"  14'9.1500"  35'7.0000"                                     
 S26     18'10.3175"  14'9.1250"  35'7.0000"                                     
  
 *** SEGMENT T                                                                   
 S13     16'10.8750"  15'1.6250" 22'11.2500"                                     
 T01     16'10.8750"  15'4.6250" 22'11.2500"                                     
 T02     16'10.8750"  16'4.6250" 22'11.2500"                                     
 T02 M   16'10.8750"  16'6.6250" 22'11.2500"                                     
 T03     16'10.8750"  16'8.6250" 22'11.2500"                                     
 T04     16'10.8750"  17'1.0625" 22'11.2500"                                     
 T04 M   16'10.8750"  17'8.5325" 22'11.2500"                                     
 T05     16'10.8750"  18'4.0025" 22'11.2500"                                     
 T06     16'10.8750"  18'6.8150" 22'11.2500"                                     
 T07 N   16'10.8750"  18'6.8400" 22'11.2500"                                     
 T07     16'10.8750"  18'8.3150" 22'11.2500"                                     
 T07 M   16'10.8750"  18'7.8757" 22'10.8107"                                     
 T07 F   16'10.8750"  18'8.3150"  22'9.7750"                                     
 T08     16'10.8750"  18'8.3150"  22'9.7500"                                     
 T09     16'10.8750"  18'8.3150" 21'11.1250"                                     
 T10 N   16'10.8750"  18'8.3150" 21'11.1000"                                     
 T10     16'10.8750"  18'8.3150"  21'9.6250"                                     
 T10 M   16'10.8750"  18'7.8757" 21'10.0643"                                     
 T10 F   16'10.8750"  18'6.8400"  21'9.6250"                                     
 T11     16'10.8750"  18'6.8150"  21'9.6250"                                     
 T12 N   16'10.8750"  10'7.3150"  21'9.6250"                                     
 T12     16'10.8750"  10'5.8150"  21'9.6250"                                     
 T12 F   16'10.8750"  10'5.8150"  21'8.1250"                                     
 T13     16'10.8750"  10'5.8150"  18'3.1875"                                     
 T14 N   16'10.8750"  10'5.8150"  18'3.1625"                                     
 T14     16'10.8750"  10'5.8150"  18'1.6875"                                     
 T14 M   16'10.4357"  10'5.8150"  18'2.1269"                                     
 T14 F    16'9.4000"  10'5.8150"  18'1.6875"                                     
 T15      16'9.3750"  10'5.8150"  18'1.6875"                                     
 T16      14'0.7500"  10'5.8150"  18'1.6875"                                     
 T17 N    14'0.7250"  10'5.8150"  18'1.6875"                                     
 T17     13'11.2500"  10'5.8150"  18'1.6875"                                     
 T17 M   13'11.6894"  10'5.3757"  18'1.6875"                                     
 T17 F   13'11.2500"  10'4.3400"  18'1.6875"                                     
 T18     13'11.2500"  10'4.3150"  18'1.6875"                                     
 T19     13'11.2500"  6'11.5000"  18'1.6875"                                     
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 C O O R D I N A T E S   D A T A   L I S T I N G                                                                 
                                                                                                                 
 POINT   --------COORDINATE (ft-in)---------                                                                     
 NAME         X           Y           Z                                                                          
 -----   ----------- ----------- -----------                                                                     
 *** SEGMENT U                                                                   
 H10     13'11.2500"   6'6.0000"  18'1.6875"                                     
 U01     13'11.2500"   6'8.5000"  18'1.6875"                                     
 T19     13'11.2500"  6'11.5000"  18'1.6875"                                     
  
 *** SEGMENT V                                                                   
 S09      16'2.1825"  14'6.1250" 22'11.2500"                                     
 V01      16'2.1825"  14'6.1250"  22'4.7500"                                     
 V01 M    16'2.1825"  14'6.1250"  22'3.3500"                                     
 V02      16'2.1825"  14'6.1250"  22'1.9500"                                       
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                    S E G M E N T   D A T A   L I S T I N G                                                      
                                                                                                                 
 Segment First  Last   Line Number                    Apply Apply  Apply                                         
 Name    Node   Node                                  Wind  Bowing Buoyancy                                      
 ------- ------ ------ ------------------------------ ----- ------ --------                                      
 A       A00    A46                                   No    No     No            
 B       A28    B13                                   No    No     No            
 C       C00    C51                                   No    No     No            
 D       C17    D13                                   No    No     No            
 E       C29    E19                                   No    No     No            
 F       C43    H00                                   No    No     No            
 G       E11    G13                                   No    No     No            
 H       H00    H30                                   No    No     No            
 I       H00    I13                                   No    No     No            
 J       G13    H04                                   No    No     No            
 K       H17    K09                                   No    No     No            
 L       H07    M00                                   No    No     No            
 M       M00    M04                                   No    No     No            
 N       M00    N53                                   No    No     No            
 O       N06    O02                                   No    No     No            
 P       N27    P04                                   No    No     No            
 Q       N30    Q04                                   No    No     No            
 R       N42    R07                                   No    No     No            
 S       N16    S26                                   No    No     No            
 T       S13    T19                                   No    No     No            
 U       H10    T19                                   No    No     No            
 V       S09    V02                                   No    No     No            
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                      P I P E   D A T A   L I S T I N G                                                          
                                                                                                                 
 Pipe ID/     Nom/ O.D.  -----Thickness(inch)----- Spec  InsuDen/   Weight(lb/ft )    E/  Composition/           
 Material     Sch  inch  W.Th. Corr Mill Insu Ling Grav/ LingDen/  Pipe/ Ling/ Total  W/  Steel Group/           
 CladMaterial            Clad                      InsMt CladDen   Cont  Insu/        f   Tcr                    
 ---Line Class---                                        lb/cu.ft        Clad                                    
 ------------ ---- ----- ----- ---- ---- ---- ---- ----- --------  ----- ----- ----- ---- --------------------   
  
 Tag No. : <None>                                                                
 2"-HIH      2.000 2.375 0.154 0.01 0.02    0    0  1.00    0.000   3.74     0  5.19 1.00 Austenitic Stainless   
 A312-TP304L  40S                                           0.000   1.45     0       Auto Austenitic             
                             0                              0.000            0       1.00    850.000             
                                                                                 
  
  
 Tag No. : <None>                                                                
 3"          3.000 3.500 0.216 0.01 0.03    0    0  1.00    0.000   7.75     0 10.96 1.00 Austenitic Stainless   
 A312-TP304L  40S                                           0.000   3.20     0       1.00 Austenitic             
                             0                              0.000            0       1.00    850.000             
                                                                                 
  
  
 Tag No. : <None>                                                                
 2"          2.000 2.375 0.154 0.01 0.02    0    0  1.00    0.000   3.74     0  5.19 1.00 Austenitic Stainless   
 A312-TP304L  40S                                           0.000   1.45     0       1.00 Austenitic             
                             0                              0.000            0       1.00    850.000             
                                                                                 
  
  
 Tag No. : <None>                                                                
 1"          1.000 1.315 0.133 0.01 0.02    0    0  1.00    0.000   1.72     0  2.09 1.00 Austenitic Stainless   
 A312-TP304L  40S                                           0.000   0.37     0       1.00 Austenitic             
                             0                              0.000            0       1.00    850.000             
                                                                                 
  
  
 Tag No. : <None>                                                                
 1.5"        1.500 1.900 0.145 0.01 0.02    0    0  1.00    0.000   2.78     0  3.66 1.00 Austenitic Stainless   
 A312-TP304L  40S                                           0.000   0.88     0       1.00 Austenitic             
                             0                              0.000            0       1.00    850.000             
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               M A T E R I A L   D A T A   L I S T I N G                                                         
                                                                                                                 
  Material            Density  Pois. Temper.       Modulus E6 psi       Expans.  Composition                     
    Name     Pipe ID  lb/cu.ft Ratio deg F    Axial     Hoop    Shear   in/100ft                                 
------------ -------- -------- ----- ------- -------- -------- -------- -------- -------------------             
 A312-TP304L 2"-HIH      501.0  0.30    60.0   28.341   28.341   10.900          Austenitic Stainless 
                                       115.0   28.058                     0.5846 
  
 A312-TP304L 3"          501.0  0.30    60.0   28.341   28.341   10.900          Austenitic Stainless 
                                       115.0   28.058                     0.5846 
  
 A312-TP304L 2"          501.0  0.30    60.0   28.341   28.341   10.900          Austenitic Stainless 
                                       115.0   28.058                     0.5846 
  
 A312-TP304L 1"          501.0  0.30    60.0   28.341   28.341   10.900          Austenitic Stainless 
                                       115.0   28.058                     0.5846 
  
 A312-TP304L 1.5"        501.0  0.30    60.0   28.341   28.341   10.900          Austenitic Stainless 
                                       115.0   28.058                     0.5846 
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         M A T E R I A L   A L L O W A B L E   D A T A   L I S T I N G                                           
                                                                                                                 
  Material            Temper. Allow.   Yield    Ultimate Weld Reduction Factor                                   
    Name     Pipe ID  deg F   psi      psi                        W                                              
------------ -------- ------- -------- -------- -------- ---------------------                                   
 A312-TP304L 2"-HIH      60.0  16700.0  25000.0  70000.0       1.000 
                        115.0  16700.0  24460.0                1.000 
  
 A312-TP304L 3"          60.0  16700.0  25000.0  70000.0       1.000 
                        115.0  16700.0  24460.0                1.000 
  
 A312-TP304L 2"          60.0  16700.0  25000.0  70000.0       1.000 
                        115.0  16700.0  24460.0                1.000 
  
 A312-TP304L 1"          60.0  16700.0  25000.0  70000.0       1.000 
                        115.0  16700.0  24460.0                1.000 
  
 A312-TP304L 1.5"        60.0  16700.0  25000.0  70000.0       1.000 
                        115.0  16700.0  24460.0                1.000 
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        OPERATING TEMPERATURE AND PRESSURE DATA                                                                  
                    STRESSES IN psi                                                                              
                                                                                                                 
 POINT       PRESS. TEMPER  EXPAN.      MODULUS    ALLOW     YIELD                                               
 NAME  CASE  psi    deg F   in/100ft    E6 psi     STRESS    STRESS                                              
 ----  ----  ------ ------  --------    -------    ------    ------                                              
  
 *** SEGMENT A  
 A00   T1       150    115     0.585     28.058     16700     24460            
 A46    Same as previous point.           
  
 *** SEGMENT B  
 A28   T1       150    115     0.585     28.058     16700     24460            
 B13    Same as previous point.           
  
 *** SEGMENT C  
 C00   T1       150    115     0.585     28.058     16700     24460            
 C51    Same as previous point.           
  
 *** SEGMENT D  
 C17   T1       150    115     0.585     28.058     16700     24460            
 D13    Same as previous point.           
  
 *** SEGMENT E  
 C29   T1       150    115     0.585     28.058     16700     24460            
 E19    Same as previous point.           
  
 *** SEGMENT F  
 C43   T1       150    115     0.585     28.058     16700     24460            
 H00    Same as previous point.           
  
 *** SEGMENT G  
 E11   T1       150    115     0.585     28.058     16700     24460            
 G13    Same as previous point.           
  
 *** SEGMENT H  
 H00   T1       150    115     0.585     28.058     16700     24460            
 H30    Same as previous point.           
  
 *** SEGMENT I  
 H00   T1       150    115     0.585     28.058     16700     24460            
 I13    Same as previous point.           
  
 *** SEGMENT J  
 G13   T1       150    115     0.585     28.058     16700     24460            
 H04    Same as previous point.           
  
 *** SEGMENT K  
 H17   T1       150    115     0.585     28.058     16700     24460            
 K09    Same as previous point.           
  
 *** SEGMENT L  
 H07   T1       150    115     0.585     28.058     16700     24460            
 M00    Same as previous point.           
  
 *** SEGMENT M  
 M00   T1       150    115     0.585     28.058     16700     24460            
 M04    Same as previous point.           
  
 *** SEGMENT N  
 M00   T1       150    115     0.585     28.058     16700     24460            
 N53    Same as previous point.           
  
 *** SEGMENT O  
 N06   T1       150    115     0.585     28.058     16700     24460            
 O02    Same as previous point.           
  
 *** SEGMENT P  
 N27   T1       150    115     0.585     28.058     16700     24460            
 P04    Same as previous point.           
  
 *** SEGMENT Q  
 N30   T1       150    115     0.585     28.058     16700     24460            
 Q04    Same as previous point.           
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        OPERATING TEMPERATURE AND PRESSURE DATA                                                                  
                    STRESSES IN psi                                                                              
                                                                                                                 
 POINT       PRESS. TEMPER  EXPAN.      MODULUS    ALLOW     YIELD                                               
 NAME  CASE  psi    deg F   in/100ft    E6 psi     STRESS    STRESS                                              
 ----  ----  ------ ------  --------    -------    ------    ------                                              
 *** SEGMENT R  
 N42   T1       150    115     0.585     28.058     16700     24460            
 R07    Same as previous point.           
  
 *** SEGMENT S  
 N16   T1       150    115     0.585     28.058     16700     24460            
 S26    Same as previous point.           
  
 *** SEGMENT T  
 S13   T1       150    115     0.585     28.058     16700     24460            
 T19    Same as previous point.           
  
 *** SEGMENT U  
 H10   T1       150    115     0.585     28.058     16700     24460            
 T19    Same as previous point.           
  
 *** SEGMENT V  
 S09   T1       150    115     0.585     28.058     16700     24460            
 V02    Same as previous point.           
  
  
u  User-defined value                                                            
*  Non-code material for allowable stress;                                       
   Non-standard material for expansion and modulus                               
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                            FORCES AND DISPLACEMENTS                                                             
   (Force - lbf , Moment - ft-lb , Tran. - in  , Rot. - deg  , Line - lb/ft  )                                   
    POINT  LOAD                                                                                                  
    NAME   CASE  TYPE      X        Y        Z        XX       YY       ZZ                                       
    -----  ----  ----  -------- -------- --------  -------- -------- --------                                    
    M04    GR    FORCE        0     -180        0        0        0      510       
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             L O A D S   S U M M A R Y   D A T A   L I S T I N G                                                 
 
     EARTHQUAKE LOAD CASES : 
     ----------------------- 
 
     Number of load cases :  8 
 
     Load case 1  -  E1  
 
          Seismic Code :  User-defined                             
 
          X-Resultant =        0.178    Y-Resultant =        0.119    Z-Resultant =        0.178                 
 
     Load case 2  -  E2  
 
          Seismic Code :  User-defined                             
 
          X-Resultant =        0.178    Y-Resultant =        0.119    Z-Resultant =       -0.178                 
 
     Load case 3  -  E3  
 
          Seismic Code :  User-defined                             
 
          X-Resultant =        0.178    Y-Resultant =       -0.119    Z-Resultant =        0.178                 
 
     Load case 4  -  E4  
 
          Seismic Code :  User-defined                             
 
          X-Resultant =        0.178    Y-Resultant =       -0.119    Z-Resultant =       -0.178                 
 
     Load case 5  -  E5  
 
          Seismic Code :  User-defined                             
 
          X-Resultant =       -0.178    Y-Resultant =        0.119    Z-Resultant =        0.178                 
 
     Load case 6  -  E6  
 
          Seismic Code :  User-defined                             
 
          X-Resultant =       -0.178    Y-Resultant =        0.119    Z-Resultant =       -0.178                 
 
     Load case 7  -  E7  
 
          Seismic Code :  User-defined                             
 
          X-Resultant =       -0.178    Y-Resultant =       -0.119    Z-Resultant =        0.178                 
 
     Load case 8  -  E8  
 
          Seismic Code :  User-defined                             
 
          X-Resultant =       -0.178    Y-Resultant =       -0.119    Z-Resultant =       -0.178                   
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                               S U P P O R T   D A T A   L I S T I N G                                           
                                                                                                                 
 Point Support  Support Conn.to Comp.Wt  Stiff.     Gap 1   Gap 2  Fric. GapSet Preload Ld.Var Size    Figure    
 Name   Type      ID     /Dir    (lb)               (in)    (in)   Fact. /#hgr   (lbf)                           
 ----- -------- ------- ------- ------- ---------- ------- ------- ----- ------ ------- ------ ---- ------------ 
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 A03   Guide-V  A03  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  A03  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 A10   Guide-V  A10  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  A10  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 A11   Guide-V  A11  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  A11  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 A12   Guide-V  A12  2  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  A12  2  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 A16   Guide-V  A16  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  A16  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 A17   Guide-V  A17  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  A17  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 A18   Guide-V  A18  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  A18  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 C15   Guide-V  C15  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  C15  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 C19   Guide-V  C19  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  C19  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 C23   Guide-V  C23  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  C23  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 C27   Guide-V  C27  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  C27  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: TYPE 5                                Attachment ID: <None>                                            
 C40   Guide-V  C40  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  C40  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                             
  
 Tag No.: TYPE 5                                Attachment ID: <None>                                            
 E08   Guide-V  E08  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  E08  1  Ground    0.000 Rigid        0.031   0.031  0.78  Weightless                             
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                               S U P P O R T   D A T A   L I S T I N G                                           
                                                                                                                 
 Point Support  Support Conn.to Comp.Wt  Stiff.     Gap 1   Gap 2  Fric. GapSet Preload Ld.Var Size    Figure    
 Name   Type      ID     /Dir    (lb)               (in)    (in)   Fact. /#hgr   (lbf)                           
 ----- -------- ------- ------- ------- ---------- ------- ------- ----- ------ ------- ------ ---- ------------ 
 Tag No.: <None>                                Attachment ID: <None>                                            
 H02   Guide-V  H02  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  H02  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 H15   Guide-V  H15  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  H15  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 H19   Guide-V  H19  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  H19  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 I05   Guide-V  I05  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  I05  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 I06   Guide-V  I06  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  I06  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 L11   Guide-V  L11  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
       Guide-H  L11  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
            Gap Dir.: (Gap1_V=-Z, Gap2_V=+Z, Gap1_H=-X, Gap2_H=+X)               
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 N02   Guide-V  N02  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  N02  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 N02   Linestop N02  2  Ground    0.000 Rigid        0.062   0.062        Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 N10   Guide-V  N10  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
       Guide-H  N10  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
            Gap Dir.: (Gap1_V=-Z, Gap2_V=+Z, Gap1_H=-X, Gap2_H=+X)               
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 N25   Guide-V  N25  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  N25  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 N54   Guide-V  N54  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  N54  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 N40   Guide-V  N40  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  N40  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 R05   Guide-V  R05  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  R05  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 125 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 124 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
12:56 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE  88 
---------------------------------------------------------------------------------------------------------------- 
 
                               S U P P O R T   D A T A   L I S T I N G                                           
                                                                                                                 
 Point Support  Support Conn.to Comp.Wt  Stiff.     Gap 1   Gap 2  Fric. GapSet Preload Ld.Var Size    Figure    
 Name   Type      ID     /Dir    (lb)               (in)    (in)   Fact. /#hgr   (lbf)                           
 ----- -------- ------- ------- ------- ---------- ------- ------- ----- ------ ------- ------ ---- ------------ 
 Tag No.: <None>                                Attachment ID: <None>                                            
 R06   Guide-V  R06  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  R06  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 S27   Rod Hgr  S27  1  Ground    0.000 Rigid        0.000 100.000  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 S02   Rod Hgr  S02  1  Ground    0.000 Rigid        0.000 100.000  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 S06   Guide-V  S06  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
       Guide-H  S06  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
            Gap Dir.: (Gap1_V=-Z, Gap2_V=+Z, Gap1_H=-X, Gap2_H=+X)               
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 S15   Guide-V  S15  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  S15  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 S15   Linestop S15  2  Ground    0.000 Rigid        0.000   0.000               
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 S19   Guide-V  S19  2  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  S19  2  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
 Tag No.: <None>                                Attachment ID: <None>                                            
 S20   Guide-V  S20  1  Ground    0.000 Rigid        0.000   0.000  0.78  Weightless                             
       Guide-H  S20  1  Ground    0.000 Rigid        0.062   0.062  0.78  Weightless                             
  
  
 Spring Manufacturer: Anvil/Grinnell                                             
 NOTE 1: No soil supports present in the system.                                 
 Gap 1 : V-stop,Guide-V=down, Linestop,Incline,Tie/link=backward, Guide-H=Left   
 Gap 2 : V-stop,Guide-V=Up  , Linestop,Incline,Tie/link=forward , Guide-H=Right  
 Stiffness units for rotation support: ft-lb/deg, all others: lb/in                
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                    B E N D   D A T A   L I S T I N G                                                            
                                                                                                                 
 Point Bend  Radius  Angle    OD    tnom  Material   Flan^  SIF    SIF   Analysis  Flexibility  Pressure Case    
 Name  Type   (in)   (deg)   (in)   (in)             /Cuts  in     out     Set         (K)                       
 ----- ----- ------- -----  ------  ----- --------   ----- -----  -----  --------  -----------  --------------   
 A05  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 A08  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 A14  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 A24  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 A33  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 A38  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 A41  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 A44  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 B05  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 B08  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 B11  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 C02  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 C05  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 C08  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 C13  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 C21  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 C32  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 C35  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 C46  *Elbow   3.00L  90.0   2.375  0.154 A312-TP304L  0/0  1.72   1.44    1           4.38     P1               
 C49   Elbow   3.00L  90.0   2.375  0.154 A312-TP304L  0/0  1.72   1.44    1           4.38     P1               
 D05  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 D08  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 D11  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 E03  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 E14  *Elbow   3.00L  90.0   2.375  0.154 A312-TP304L  0/0  1.72   1.44    1           4.38     P1               
 E17   Elbow   3.00L  90.0   2.375  0.154 A312-TP304L  0/0  1.72   1.44    1           4.38     P1               
 F07  *Elbow   1.50L  90.0   1.315  0.133 A312-TP304L  0/0  1.31   1.09    1           2.88     P1               
 F10  *Elbow   1.50L  90.0   1.315  0.133 A312-TP304L  0/0  1.31   1.09    1           2.88     P1               
 G07  *Elbow   1.50L  90.0   1.315  0.133 A312-TP304L  0/0  1.31   1.09    1           2.88     P1               
 G10  *Elbow   1.50L  90.0   1.315  0.133 A312-TP304L  0/0  1.31   1.09    1           2.88     P1               
 H13   Elbow   3.00L  90.0   2.375  0.154 A312-TP304L  0/0  1.72   1.44    1           4.38     P1               
 H21  *Elbow   3.00L  90.0   2.375  0.154 A312-TP304L  0/0  1.72   1.44    1           4.38     P1               
 H24  *Elbow   2.00S  90.0   2.375  0.154 A312-TP304L  0/0  2.26   1.88    1           6.58     P1               
 I03  *Elbow   3.00L  90.0   2.375  0.154 A312-TP304L  0/0  1.72   1.44    1           4.38     P1               
 I08  *Elbow   3.00L  90.0   2.375  0.154 A312-TP304L  0/0  1.72   1.44    1           4.38     P1               
 I11  *Elbow   3.00L  90.0   2.375  0.154 A312-TP304L  0/0  1.72   1.44    1           4.38     P1               
 K03  *Elbow   2.00S  90.0   2.375  0.154 A312-TP304L  0/0  2.26   1.88    1           6.58     P1               
 L04  *Elbow   1.50L  90.0   1.315  0.133 A312-TP304L  0/0  1.31   1.09    1           2.88     P1               
 L09  *Elbow   1.50L  90.0   1.315  0.133 A312-TP304L  0/0  1.31   1.09    1           2.88     P1               
 L13  *Elbow   1.50L  90.0   1.315  0.133 A312-TP304L  0/0  1.31   1.09    1           2.88     P1               
 L14   Elbow   1.50L  90.0   1.315  0.133 A312-TP304L  0/0  1.31   1.09    1           2.88     P1               
 M03  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 N04  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 N12  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 N20  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 N23  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 N35  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 N38   Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 N45  *Elbow   4.50L  45.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 R03  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 S04  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 S10  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1                 
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                    B E N D   D A T A   L I S T I N G                                                            
                                                                                                                 
 Point Bend  Radius  Angle    OD    tnom  Material   Flan^  SIF    SIF   Analysis  Flexibility  Pressure Case    
 Name  Type   (in)   (deg)   (in)   (in)             /Cuts  in     out     Set         (K)                       
 ----- ----- ------- -----  ------  ----- --------   ----- -----  -----  --------  -----------  --------------   
 S17  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 S22  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 S25  *Elbow   4.50L  90.0   3.500  0.216 A312-TP304L  0/0  1.77   1.47    1           4.55     P1               
 T07  *Elbow   1.50L  90.0   1.315  0.133 A312-TP304L  0/0  1.31   1.09    1           2.88     P1               
 T10  *Elbow   1.50L  90.0   1.315  0.133 A312-TP304L  0/0  1.31   1.09    1           2.88     P1               
 T12   Elbow   1.50L  90.0   1.315  0.133 A312-TP304L  0/0  1.31   1.09    1           2.88     P1               
 T14  *Elbow   1.50L  90.0   1.315  0.133 A312-TP304L  0/0  1.31   1.09    1           2.88     P1               
 T17  *Elbow   1.50L  90.0   1.315  0.133 A312-TP304L  0/0  1.31   1.09    1           2.88     P1               
                                                                                 
                                                                                 
 ^ = Number of bend ends where either a flange or valve is within distance       
    (L/D) x Nominal diameter, where L/D is defined under Tools > Model options > Edit                            
 * = Mid-point present                                                           
 L = Long radius                                                                 
 S = Short radius                                                                  
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                     T E E   D A T A   L I S T I N G                                                             
                 Pipe   Pipe                      **Crotch *Crotch                                               
 Point  Point     OD    Thk.   Material     Tee     Radius  Thick   SIF    SIF                                   
 Name  Seg-Type  (in)    (in)               Type     (in)   (in)    in     out                                   
 ----- -------- ------ ------  ---------   -------- ------  ------ -----  -----                                  
 A28   A-Header  3.500  0.216  A312-TP304L Welding                  1.48   1.64  
       B-Branch  3.500  0.216  A312-TP304L                                       
                                                                                 
 C17   C-Header  3.500  0.216  A312-TP304L Welding                  1.48   1.64  
       D-Branch  3.500  0.216  A312-TP304L                                       
                                                                                 
 C29   C-Header  3.500  0.216  A312-TP304L Welding                  1.48   1.64  
       E-Branch  3.500  0.216  A312-TP304L                                       
                                                                                 
 C43   C-Header  2.375  0.154  A312-TP304L Welding                  1.44   1.58  
       F-Branch  2.375  0.154  A312-TP304L                                       
                                                                                 
 E11   E-Header  2.375  0.154  A312-TP304L Welding                  1.44   1.58  
       G-Branch  2.375  0.154  A312-TP304L                                       
                                                                                 
 H00   I-Header  2.375  0.154  A312-TP304L Welding                  1.44   1.58  
       H-Header  2.375  0.154  A312-TP304L                                       
       F-Branch  2.375  0.154  A312-TP304L                                       
                                                                                 
 H04   H-Header  2.375  0.154  A312-TP304L Welding                  1.44   1.58  
       J-Branch  2.375  0.154  A312-TP304L                                       
                                                                                 
 H07   H-Header  2.375  0.154  A312-TP304L Welding                  1.44   1.58  
       L-Branch  2.375  0.154  A312-TP304L                                       
                                                                                 
 H10   H-Header  2.375  0.154  A312-TP304L Welding                  1.44   1.58  
       U-Branch  2.375  0.154  A312-TP304L                                       
                                                                                 
 H17   H-Header  2.375  0.154  A312-TP304L Welding                  1.44   1.58  
       K-Branch  2.375  0.154  A312-TP304L                                       
                                                                                 
 M00   N-Header  3.500  0.216  A312-TP304L Welding                  1.48   1.64  
       M-Header  3.500  0.216  A312-TP304L                                       
       L-Branch  2.375  0.154  A312-TP304L                                       
                                                                                 
 N06   N-Header  3.500  0.216  A312-TP304L Fitting                  1.57   1.57  
       O-Branch  1.315  0.133  A312-TP304L                                       
                                                                                 
 N16   N-Header  3.500  0.216  A312-TP304L Welding                  1.48   1.64  
       S-Branch  3.500  0.216  A312-TP304L                                       
                                                                                 
 N27   N-Header  3.500  0.216  A312-TP304L Welding                  1.48   1.64  
       P-Branch  3.500  0.216  A312-TP304L                                       
                                                                                 
 N30   N-Header  3.500  0.216  A312-TP304L Other                    1.00   1.00  
       Q-Branch  3.500  0.216  A312-TP304L                                       
                                                                                 
 N42   N-Header  3.500  0.216  A312-TP304L Welding                  1.48   1.64  
       R-Branch  3.500  0.216  A312-TP304L                                       
                                                                                 
 S09   S-Header  3.500  0.216  A312-TP304L Fitting                  1.57   1.57  
       V-Branch  1.315  0.133  A312-TP304L                                         
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                     T E E   D A T A   L I S T I N G                                                             
                 Pipe   Pipe                      **Crotch *Crotch                                               
 Point  Point     OD    Thk.   Material     Tee     Radius  Thick   SIF    SIF                                   
 Name  Seg-Type  (in)    (in)               Type     (in)   (in)    in     out                                   
 ----- -------- ------ ------  ---------   -------- ------  ------ -----  -----                                  
                                                                                 
 S13   S-Header  3.500  0.216  A312-TP304L Welding                  1.48   1.64  
       T-Branch  2.375  0.154  A312-TP304L                                       
  
                                                                                 
 * = Pad thickness for reinforced tee.                                           
 **= Fillet radius for Raised tee or discontinuity dist. for Thickened tee.        

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 130 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 129 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
12:56 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   MODEL  PAGE  93 
---------------------------------------------------------------------------------------------------------------- 
 
                    V A L V E   D A T A   L I S T I N G                                                          
                              Valve   Actuator       Actuator                            Size  Type              
 Point          Dnom  Length  Weight  Weight    DX      DY      DZ          Joint        /Avg. /Max.             
 Name   Type    (in)   (ft)   (lb)    (lb)     (ft)    (ft)    (ft)    SAF  Type    SIF  (in)  (in)              
 ----- -------- ---- -------- ------  ------  ------- ------- ------- ----- ------- ---- ----- -----             
  
 Tag No. : <None>                                                                
 A19   CATALOG 3.000  8.0000"     45                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 A20   CATALOG 3.000  9.5000"     57       0     0.00    0.00    0.00  2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 A35   CATALOG 3.000  8.0000"     45                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 B02   CATALOG 3.000  8.0000"     45                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 C10   CATALOG 3.000  8.0000"     45                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 C37   CATALOG 3.000  9.5000"     57       0     0.00    0.00    0.00  2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 C38   CATALOG 3.000  8.0000"     45                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 D02   CATALOG 3.000  8.0000"     45                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 E05   CATALOG 3.000  9.5000"     57       0     0.00    0.00    0.00  2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 E06   CATALOG 3.000  8.0000"     45                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 F02   CATALOG 2.000  7.0000"     21                                   2.00 WN      1.00                         
  
 Tag No. : ARV                                                                   
 F04   CATALOG 2.000 1'2.940"     45       0     0.00    0.00    0.00  2.00 TJ      2.30                         
  
 Tag No. : <None>                                                                
 G02   CATALOG 2.000  7.0000"     21                                   2.00 WN      1.00                         
  
 Tag No. : ARV                                                                   
 G04   CATALOG 2.000 1'2.940"     45       0     0.00    0.00    0.00  2.00 TJ      2.30                         
  
 Tag No. : <None>                                                                
 H26   CATALOG 2.000  7.0000"     21                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 K05   CATALOG 2.000  7.0000"     21       0     0.00    0.00    0.00  2.00 WN      1.00                         
  
 Tag No. : ARV                                                                   
 L16   CATALOG 2.000 1'2.940"     45       0     0.00    0.00    0.00  2.00 TJ      2.30                         
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                    V A L V E   D A T A   L I S T I N G                                                          
                              Valve   Actuator       Actuator                            Size  Type              
 Point          Dnom  Length  Weight  Weight    DX      DY      DZ          Joint        /Avg. /Max.             
 Name   Type    (in)   (ft)   (lb)    (lb)     (ft)    (ft)    (ft)    SAF  Type    SIF  (in)  (in)              
 ----- -------- ---- -------- ------  ------  ------- ------- ------- ----- ------- ---- ----- -----             
 Tag No. : <None>                                                                
 L18   CATALOG 2.000  4.0000"      3                                   2.00 TJ      2.30                         
  
 Tag No. : <None>                                                                
 N08   CATALOG 3.000  8.0000"     45                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 N32   CATALOG 3.000  8.0000"     45                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 N47   CATALOG 3.000  8.0000"     45                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 N48   CATALOG 3.000  9.5000"     57       0     0.00    0.00    0.00  2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 O01   CATALOG 1.000  2.8000"      1                                   2.00 TJ      2.30                         
  
 Tag No. : <None>                                                                
 P03   CATALOG 3.000  8.0000"     45                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 Q03   CATALOG 3.000  8.0000"     45                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 S07   CATALOG 3.000  8.0000"     45                                   2.00 WN      1.00                         
  
 Tag No. : <None>                                                                
 T02   CATALOG 2.000  4.0000"      3                                   2.00 TJ      2.30                         
  
 Tag No. : ARV                                                                   
 T04   CATALOG 2.000 1'2.940"     45       0     0.00    0.00    0.00  2.00 TJ      2.30                         
  
 Tag No. : <None>                                                                
 V01   CATALOG 1.000  2.8000"      1                                   2.00 TJ      2.30                           
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                   C A T A L O G   V A L V E   D A T A   L I S T I N G                                           
 Point Name  : A19                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : A20                                                               
 Manufacturer: Aloyco                                                            
 Standard    : ASME - B16.34                                                     
 Sub Category: Swing Check Valves                                                
 Type        : Bolted Cover Integral Seat Swing Check Valves - 377               
 Main End    : FL                                                                
 Rating      : 150LB                                                             
                                                                                 
 Point Name  : A35                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : B02                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : C10                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : C37                                                               
 Manufacturer: Aloyco                                                            
 Standard    : ASME - B16.34                                                     
 Sub Category: Swing Check Valves                                                
 Type        : Bolted Cover Integral Seat Swing Check Valves - 377               
 Main End    : FL                                                                
 Rating      : 150LB                                                             
                                                                                 
 Point Name  : C38                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
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                   C A T A L O G   V A L V E   D A T A   L I S T I N G                                           
 Point Name  : D02                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : E05                                                               
 Manufacturer: Aloyco                                                            
 Standard    : ASME - B16.34                                                     
 Sub Category: Swing Check Valves                                                
 Type        : Bolted Cover Integral Seat Swing Check Valves - 377               
 Main End    : FL                                                                
 Rating      : 150LB                                                             
                                                                                 
 Point Name  : E06                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : F02                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : F04                                                               
 Manufacturer: Aloyco                                                            
 Standard    : ASME - B16.34                                                     
 Sub Category: Swing Check Valves                                                
 Type        : Bolted Cover Integral Seat Swing Check Valves - 370               
 Main End    : SCF                                                               
 Rating      : 150LB                                                             
                                                                                 
 Point Name  : G02                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : G04                                                               
 Manufacturer: Aloyco                                                            
 Standard    : ASME - B16.34                                                     
 Sub Category: Swing Check Valves                                                
 Type        : Bolted Cover Integral Seat Swing Check Valves - 370               
 Main End    : SCF                                                               
 Rating      : 150LB                                                             
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                   C A T A L O G   V A L V E   D A T A   L I S T I N G                                           
 Point Name  : H26                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : K05                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : L16                                                               
 Manufacturer: Aloyco                                                            
 Standard    : ASME - B16.34                                                     
 Sub Category: Swing Check Valves                                                
 Type        : Bolted Cover Integral Seat Swing Check Valves - 370               
 Main End    : SCF                                                               
 Rating      : 150LB                                                             
                                                                                 
 Point Name  : L18                                                               
 Manufacturer: Crane                                                             
 Standard    : MSS SP-110                                                        
 Sub Category: Ball Valve                                                        
 Type        : Full Port Ball Valve 9211                                         
 Main End    : SCF                                                               
 Rating      : 600LB                                                             
                                                                                 
 Point Name  : N08                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : N32                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : N47                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
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                   C A T A L O G   V A L V E   D A T A   L I S T I N G                                           
 Point Name  : N48                                                               
 Manufacturer: Aloyco                                                            
 Standard    : ASME - B16.34                                                     
 Sub Category: Swing Check Valves                                                
 Type        : Bolted Cover Integral Seat Swing Check Valves - 377               
 Main End    : FL                                                                
 Rating      : 150LB                                                             
                                                                                 
 Point Name  : O01                                                               
 Manufacturer: Crane                                                             
 Standard    : MSS SP-110                                                        
 Sub Category: Ball Valve                                                        
 Type        : Full Port Ball Valve 9211                                         
 Main End    : SCF                                                               
 Rating      : 600LB                                                             
                                                                                 
 Point Name  : P03                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : Q03                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : S07                                                               
 Manufacturer: AutoPIPE Generic                                                  
 Standard    : ANSI/ASME                                                         
 Sub Category: Ball Valves                                                       
 Type        : Ball Valve Side Entry                                             
 Main End    : FL                                                                
 Rating      : 150                                                               
                                                                                 
 Point Name  : T02                                                               
 Manufacturer: Crane                                                             
 Standard    : MSS SP-110                                                        
 Sub Category: Ball Valve                                                        
 Type        : Full Port Ball Valve 9211                                         
 Main End    : SCF                                                               
 Rating      : 600LB                                                             
                                                                                 
 Point Name  : T04                                                               
 Manufacturer: Aloyco                                                            
 Standard    : ASME - B16.34                                                     
 Sub Category: Swing Check Valves                                                
 Type        : Bolted Cover Integral Seat Swing Check Valves - 370               
 Main End    : SCF                                                               
 Rating      : 150LB                                                             
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                   C A T A L O G   V A L V E   D A T A   L I S T I N G                                           
 Point Name  : V01                                                               
 Manufacturer: Crane                                                             
 Standard    : MSS SP-110                                                        
 Sub Category: Ball Valve                                                        
 Type        : Full Port Ball Valve 9211                                         
 Main End    : SCF                                                               
 Rating      : 600LB                                                             
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                    F L A N G E   D A T A   L I S T I N G                                                        
                                   Flange  Bolt               Size  Type                                         
 Point FLG            Dnom         Weight Weight Joint        /Avg. /Max. ANSI                                   
 Name  No.   Type     (in)  Rating  (lb)   (lb)  Type    SIF  (in)  (in)  Check                                  
 ----- ---- -------- ------ ------ ------ ------ ------- ---- ----- ----- -----                                  
 Tag No. : <None>                                                                
 A19    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 A21    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 A35    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 A36    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 A46    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 B02    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 B03    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 B13    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 C00    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 C10    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 C11    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 C24    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 C24    2   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 C26    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 C26    2   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 C37    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 C39    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 C51    1   WELDNECK  2.000    150   6.50   3.25 WN      1.00             No     
 Tag No. : <None>                                                                
 D02    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 D03    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 D13    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 E05    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 E07    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 E19    1   WELDNECK  2.000    150   6.50   3.25 WN      1.00             No     
 Tag No. : <None>                                                                
 F02    1   WELDNECK  2.000    150   6.50   3.25 WN      1.00             No     
 Tag No. : <None>                                                                
 F03    1   WELDNECK  2.000    150   6.50   3.25 WN      1.00             No       
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                    F L A N G E   D A T A   L I S T I N G                                                        
                                   Flange  Bolt               Size  Type                                         
 Point FLG            Dnom         Weight Weight Joint        /Avg. /Max. ANSI                                   
 Name  No.   Type     (in)  Rating  (lb)   (lb)  Type    SIF  (in)  (in)  Check                                  
 ----- ---- -------- ------ ------ ------ ------ ------- ---- ----- ----- -----                                  
 Tag No. : <None>                                                                
 G02    1   WELDNECK  2.000    150   6.50   3.25 WN      1.00             No     
 Tag No. : <None>                                                                
 G03    1   WELDNECK  2.000    150   6.50   3.25 WN      1.00             No     
 Tag No. : <None>                                                                
 H26    1   WELDNECK  2.000    150   6.50   3.25 WN      1.00             No     
 Tag No. : <None>                                                                
 H27    1   WELDNECK  2.000    150   6.50   3.25 WN      1.00             No     
 Tag No. : <None>                                                                
 I13    1   WELDNECK  2.000    150   6.50   3.25 WN      1.00             No     
 Tag No. : <None>                                                                
 K05    1   WELDNECK  2.000    150   6.50   3.25 WN      1.00             No     
 Tag No. : <None>                                                                
 K06    1   WELDNECK  2.000    150   6.50   3.25 WN      1.00             No     
 Tag No. : <None>                                                                
 N08    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 N09    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 N32    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 N33    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 N47    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 N49    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 N53    1   WELDNECK  1.500    150   5.00   2.50 WN      1.00             No     
 Tag No. : <None>                                                                
 P03    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 Q03    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 R07    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 S07    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No     
 Tag No. : <None>                                                                
 S08    1   WELDNECK  3.000    150  10.75   5.38 WN      1.00             No       
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                R E D U C E R   D A T A   L I S T I N G                                                          
                        OD      OD     Thk    Thk                 Cone                                           
 From  To     Length   From     To     From   To     From         Angle  SIF                                     
 Point Point   (ft)    (in)    (in)    (in)   (in)  Material      (deg)                                          
 ----- ----- ------- ------- -------  -----  -----  ------------  ----- ------                                   
 A01   A02   3.5000"   2.375   3.500  0.154  0.216  A312-TP304L           1.00   
 C41   C42   3.5000"   3.500   2.375  0.216  0.154  A312-TP304L           1.00   
 E09   E10   3.5000"   3.500   2.375  0.216  0.154  A312-TP304L           1.00   
 F12   F13   3.0000"   1.315   2.375  0.133  0.154  A312-TP304L           1.00   
 G12   G13   3.0000"   1.315   2.375  0.133  0.154  A312-TP304L           1.00   
 H28   H29   3.0000"   2.375   1.315  0.154  0.133  A312-TP304L           1.00   
 K07   K08   3.0000"   2.375   1.315  0.154  0.133  A312-TP304L           1.00   
 L01   L02   3.0000"   2.375   1.315  0.154  0.133  A312-TP304L           1.00   
 N50   N51   3.5000"   3.500   1.900  0.216  0.145  A312-TP304L           1.00   
 U01   T19   3.0000"   2.375   1.315  0.154  0.133  A312-TP304L           1.00   
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          L O A D    C A S E    D E S C R I P T I O N                                                            
                                                                                                                 
  Load Case   Load Case Name    Description                                                                      
  ---------   --------------    -------------------------------------------------------------------------------- 
  GR          Gravity                                                                                            
  T1          Thermal 1                                                                                          
  E1          Earth 1                                                                                            
  E2          Earth 2                                                                                            
  E3          Earth 3                                                                                            
  E4          Earth 4                                                                                            
  E5          Earth 5                                                                                            
  E6          Earth 6                                                                                            
  E7          Earth 7                                                                                            
  E8          Earth 8                                                                                            
  P1          Press 1                                                                                              
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             *                             *******   **  *******   *******       
            ***               **           **    **  **  **    **  **            
           ** **            ******         **    **  **  **    **  **            
          **   **    **   **  **   *****   *******   **  *******   *****         
         *********   **   **  **  **   **  **        **  **        **            
        **       **  **   **  **  **   **  **        **  **        **            
       **         **  *****   **   *****   **        **  **        *******       
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          ************************************************************ 
          **                                                        ** 
          **              AUTOPIPE SYSTEM INFORMATION               ** 
          **                                                        ** 
          ************************************************************ 
  
  
  
          SYSTEM NAME : ETF Load-In Facility Backup Min Operating Temp   
  
  
          PROJECT ID  : WRPS-310                                 
                        ETF LI FAC BACKUP MIN TEMP               
  
  
          PREPARED BY  : ______________________________ 
                         MICHAEL QUINTANA         
  
          CHECKED BY   : ______________________________ 
                                                  
  
          1ST APPROVER : ______________________________ 
                                                  
  
          2ND APPROVER : ______________________________ 
                                                  
  
  
          PIPING CODE            : ASME B31.3               
  
          YEAR                   : 2016                             
  
          VERTICAL AXIS          : Y 
  
          AMBIENT TEMPERATURE    :   80.0 deg F     
  
          COMPONENT LIBRARY      : AUTOPIPE 
  
          MATERIAL LIBRARY       : B313-16  
  
          MODEL REVISION NUMBER  :     1   
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                              D E S C R I P T I O N                                                              
                              ---------------------                                                              
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                            T A B L E  O F  C O N T E N T S                      
                                                                                 
     Pipe Properties.................................................................    1                       
     Material Properties.............................................................    2                       
     Material Allowables.............................................................    3                       
     Temperature and Pressure........................................................    4                         
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                      P I P E   D A T A   L I S T I N G                                                          
                                                                                                                 
 Pipe ID/     Nom/ O.D.  -----Thickness(inch)----- Spec  InsuDen/   Weight(lb/ft )    E/  Composition/           
 Material     Sch  inch  W.Th. Corr Mill Insu Ling Grav/ LingDen/  Pipe/ Ling/ Total  W/  Steel Group/           
 CladMaterial            Clad                      InsMt CladDen   Cont  Insu/        f   Tcr                    
 ---Line Class---                                        lb/cu.ft        Clad                                    
 ------------ ---- ----- ----- ---- ---- ---- ---- ----- --------  ----- ----- ----- ---- --------------------   
  
 Tag No. : <None>                                                                
 2"-HIH      2.000 2.375 0.154 0.01 0.02    0    0  1.00    0.000   3.74     0  5.19 1.00 Austenitic Stainless   
 A312-TP304L  40S                                           0.000   1.45     0       Auto Austenitic             
                             0                              0.000            0       1.00    850.000             
                                                                                 
  
  
 Tag No. : <None>                                                                
 3"          3.000 3.500 0.216 0.01 0.03    0    0  1.00    0.000   7.75     0 10.96 1.00 Austenitic Stainless   
 A312-TP304L  40S                                           0.000   3.20     0       1.00 Austenitic             
                             0                              0.000            0       1.00    850.000             
                                                                                 
  
  
 Tag No. : <None>                                                                
 2"          2.000 2.375 0.154 0.01 0.02    0    0  1.00    0.000   3.74     0  5.19 1.00 Austenitic Stainless   
 A312-TP304L  40S                                           0.000   1.45     0       1.00 Austenitic             
                             0                              0.000            0       1.00    850.000             
                                                                                 
  
  
 Tag No. : <None>                                                                
 1"          1.000 1.315 0.133 0.01 0.02    0    0  1.00    0.000   1.72     0  2.09 1.00 Austenitic Stainless   
 A312-TP304L  40S                                           0.000   0.37     0       1.00 Austenitic             
                             0                              0.000            0       1.00    850.000             
                                                                                 
  
  
 Tag No. : <None>                                                                
 1.5"        1.500 1.900 0.145 0.01 0.02    0    0  1.00    0.000   2.78     0  3.66 1.00 Austenitic Stainless   
 A312-TP304L  40S                                           0.000   0.88     0       1.00 Austenitic             
                             0                              0.000            0       1.00    850.000             
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               M A T E R I A L   D A T A   L I S T I N G                                                         
                                                                                                                 
  Material            Density  Pois. Temper.       Modulus E6 psi       Expans.  Composition                     
    Name     Pipe ID  lb/cu.ft Ratio deg F    Axial     Hoop    Shear   in/100ft                                 
------------ -------- -------- ----- ------- -------- -------- -------- -------- -------------------             
 A312-TP304L 2"-HIH      501.0  0.30    80.0   28.246   28.246   10.864          Austenitic Stainless 
                                        33.0   28.451                    -0.4777 
  
 A312-TP304L 3"          501.0  0.30    80.0   28.246   28.246   10.864          Austenitic Stainless 
                                        33.0   28.451                    -0.4777 
  
 A312-TP304L 2"          501.0  0.30    80.0   28.246   28.246   10.864          Austenitic Stainless 
                                        33.0   28.451                    -0.4777 
  
 A312-TP304L 1"          501.0  0.30    80.0   28.246   28.246   10.864          Austenitic Stainless 
                                        33.0   28.451                    -0.4777 
  
 A312-TP304L 1.5"        501.0  0.30    80.0   28.246   28.246   10.864          Austenitic Stainless 
                                        33.0   28.451                    -0.4777 
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         M A T E R I A L   A L L O W A B L E   D A T A   L I S T I N G                                           
                                                                                                                 
  Material            Temper. Allow.   Yield    Ultimate Weld Reduction Factor                                   
    Name     Pipe ID  deg F   psi      psi                        W                                              
------------ -------- ------- -------- -------- -------- ---------------------                                   
 A312-TP304L 2"-HIH      80.0  16700.0  25000.0  70000.0       1.000 
                         33.0  16700.0  25000.0                1.000 
  
 A312-TP304L 3"          80.0  16700.0  25000.0  70000.0       1.000 
                         33.0  16700.0  25000.0                1.000 
  
 A312-TP304L 2"          80.0  16700.0  25000.0  70000.0       1.000 
                         33.0  16700.0  25000.0                1.000 
  
 A312-TP304L 1"          80.0  16700.0  25000.0  70000.0       1.000 
                         33.0  16700.0  25000.0                1.000 
  
 A312-TP304L 1.5"        80.0  16700.0  25000.0  70000.0       1.000 
                         33.0  16700.0  25000.0                1.000 
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        OPERATING TEMPERATURE AND PRESSURE DATA                                                                  
                    STRESSES IN psi                                                                              
                                                                                                                 
 POINT       PRESS. TEMPER  EXPAN.      MODULUS    ALLOW     YIELD                                               
 NAME  CASE  psi    deg F   in/100ft    E6 psi     STRESS    STRESS                                              
 ----  ----  ------ ------  --------    -------    ------    ------                                              
  
 *** SEGMENT A  
 A00   T1       150  33.00    -0.478     28.451     16700     25000            
 A46    Same as previous point.           
  
 *** SEGMENT B  
 A28   T1       150  33.00    -0.478     28.451     16700     25000            
 B13    Same as previous point.           
  
 *** SEGMENT C  
 C00   T1       150  33.00    -0.478     28.451     16700     25000            
 C51    Same as previous point.           
  
 *** SEGMENT D  
 C17   T1       150  33.00    -0.478     28.451     16700     25000            
 D13    Same as previous point.           
  
 *** SEGMENT E  
 C29   T1       150  33.00    -0.478     28.451     16700     25000            
 E19    Same as previous point.           
  
 *** SEGMENT F  
 C43   T1       150  33.00    -0.478     28.451     16700     25000            
 H00    Same as previous point.           
  
 *** SEGMENT G  
 E11   T1       150  33.00    -0.478     28.451     16700     25000            
 G13    Same as previous point.           
  
 *** SEGMENT H  
 H00   T1       150  33.00    -0.478     28.451     16700     25000            
 H30    Same as previous point.           
  
 *** SEGMENT I  
 H00   T1       150  33.00    -0.478     28.451     16700     25000            
 I13    Same as previous point.           
  
 *** SEGMENT J  
 G13   T1       150  33.00    -0.478     28.451     16700     25000            
 H04    Same as previous point.           
  
 *** SEGMENT K  
 H17   T1       150  33.00    -0.478     28.451     16700     25000            
 K09    Same as previous point.           
  
 *** SEGMENT L  
 H07   T1       150  33.00    -0.478     28.451     16700     25000            
 M00    Same as previous point.           
  
 *** SEGMENT M  
 M00   T1       150  33.00    -0.478     28.451     16700     25000            
 M04    Same as previous point.           
  
 *** SEGMENT N  
 M00   T1       150  33.00    -0.478     28.451     16700     25000            
 N53    Same as previous point.           
  
 *** SEGMENT O  
 N06   T1       150  33.00    -0.478     28.451     16700     25000            
 O02    Same as previous point.           
  
 *** SEGMENT P  
 N27   T1       150  33.00    -0.478     28.451     16700     25000            
 P04    Same as previous point.           
  
 *** SEGMENT Q  
 N30   T1       150  33.00    -0.478     28.451     16700     25000            
 Q04    Same as previous point.           
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        OPERATING TEMPERATURE AND PRESSURE DATA                                                                  
                    STRESSES IN psi                                                                              
                                                                                                                 
 POINT       PRESS. TEMPER  EXPAN.      MODULUS    ALLOW     YIELD                                               
 NAME  CASE  psi    deg F   in/100ft    E6 psi     STRESS    STRESS                                              
 ----  ----  ------ ------  --------    -------    ------    ------                                              
 *** SEGMENT R  
 N42   T1       150  33.00    -0.478     28.451     16700     25000            
 R07    Same as previous point.           
  
 *** SEGMENT S  
 N16   T1       150  33.00    -0.478     28.451     16700     25000            
 S26    Same as previous point.           
  
 *** SEGMENT T  
 S13   T1       150  33.00    -0.478     28.451     16700     25000            
 T19    Same as previous point.           
  
 *** SEGMENT U  
 H10   T1       150  33.00    -0.478     28.451     16700     25000            
 T19    Same as previous point.           
  
 *** SEGMENT V  
 S09   T1       150  33.00    -0.478     28.451     16700     25000            
 V02    Same as previous point.           
  
  
u  User-defined value                                                            
*  Non-code material for allowable stress;                                       
   Non-standard material for expansion and modulus                               
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          **                                                        ** 
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          **                                                        ** 
          ************************************************************ 
  
  
  
          SYSTEM NAME : ETF Load-In Facility Backup Max Operating Temp   
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          PREPARED BY  : ______________________________ 
                         MICHAEL QUINTANA         
  
          CHECKED BY   : ______________________________ 
                                                  
  
          1ST APPROVER : ______________________________ 
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---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
  
 A03     Guide     Tag No.: <None>  [ID: A03  1]                                 
         Gravity{1}                    0    -26      0     26       0       0       0       0                    
         Thermal 1{1}                -31      1    -14     34       0       0       0       0                    
         Static Seismic 1{1}          31      3     14     34       0       0       0       0                    
         Static Seismic 2{1}          31      3      2     31       0       0       0       0                    
         Static Seismic 3{1}          31     -3     14     34       0       0       0       0                    
         Static Seismic 4{1}          31     -3      2     31       0       0       0       0                    
         Static Seismic 5{1}          31      3     14     34       0       0       0       0                    
         Static Seismic 6{1}          31      3      6     32       0       0       0       0                    
         Static Seismic 7{1}          31     -3     14     34       0       0       0       0                    
         Static Seismic 8{1}          31     -3      6     32       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -31    -26    -14     43       0       0       0       0                    
         GT1P1{1}                    -31    -26    -14     43       0       0       0       0                    
         GT1P1E1{1}                    0    -22      0     22       0       0       0       0                    
         GT1P1E2{1}                    0    -22    -12     25       0       0       0       0                    
         GT1P1E3{1}                    0    -28      0     28       0       0       0       0                    
         GT1P1E4{1}                    0    -28    -12     31       0       0       0       0                    
         GT1P1E5{1}                    0    -22      0     22       0       0       0       0                    
         GT1P1E6{1}                    0    -23     -9     24       0       0       0       0                    
         GT1P1E7{1}                    0    -29      0     29       0       0       0       0                    
         GT1P1E8{1}                    0    -29     -8     30       0       0       0       0                    
  
 A10     Guide     Tag No.: <None>  [ID: A10  1]                                 
         Gravity{1}                    0    -43      0     43       0       0       0       0                    
         Thermal 1{1}                -33      0      9     34       0       0       0       0                    
         Static Seismic 1{1}          33      5      6     34       0       0       0       0                    
         Static Seismic 2{1}          33      5     -9     34       0       0       0       0                    
         Static Seismic 3{1}          33     -5      7     34       0       0       0       0                    
         Static Seismic 4{1}          33     -5     -9     34       0       0       0       0                    
         Static Seismic 5{1}          33      5     11     35       0       0       0       0                    
         Static Seismic 6{1}          33      5     -9     34       0       0       0       0                    
         Static Seismic 7{1}          33     -5     10     35       0       0       0       0                    
         Static Seismic 8{1}          33     -5     -9     34       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -33    -43      9     55       0       0       0       0                    
         GT1P1{1}                    -33    -43      9     55       0       0       0       0                    
         GT1P1E1{1}                    0    -39     15     41       0       0       0       0                    
         GT1P1E2{1}                    0    -38      0     38       0       0       0       0                    
         GT1P1E3{1}                    0    -49     16     51       0       0       0       0                    
         GT1P1E4{1}                    0    -49      0     49       0       0       0       0                    
         GT1P1E5{1}                    0    -38     19     43       0       0       0       0                    
         GT1P1E6{1}                    0    -38      0     38       0       0       0       0                    
         GT1P1E7{1}                    0    -48     19     52       0       0       0       0                    
         GT1P1E8{1}                    0    -48      0     48       0       0       0       0                    
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 A11     Guide     Tag No.: <None>  [ID: A11  1]                                 
         Gravity{1}                    0    -67      0     67       0       0       0       0                    
         Thermal 1{1}                -49     -3     24     54       0       0       0       0                    
         Static Seismic 1{1}          49      8    -20     53       0       0       0       0                    
         Static Seismic 2{1}          49      8    -24     55       0       0       0       0                    
         Static Seismic 3{1}          49     -8    -24     55       0       0       0       0                    
         Static Seismic 4{1}          49     -8    -24     55       0       0       0       0                    
         Static Seismic 5{1}          49      8    -24     55       0       0       0       0                    
         Static Seismic 6{1}          49      8    -24     55       0       0       0       0                    
         Static Seismic 7{1}          49     -8    -24     55       0       0       0       0                    
         Static Seismic 8{1}          49     -8    -24     55       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -49    -70     24     88       0       0       0       0                    
         GT1P1{1}                    -49    -70     24     88       0       0       0       0                    
         GT1P1E1{1}                    0    -62      4     62       0       0       0       0                    
         GT1P1E2{1}                    0    -62      0     62       0       0       0       0                    
         GT1P1E3{1}                    0    -78      0     78       0       0       0       0                    
         GT1P1E4{1}                    0    -78      0     78       0       0       0       0                    
         GT1P1E5{1}                    0    -61      0     61       0       0       0       0                    
         GT1P1E6{1}                    0    -62      0     62       0       0       0       0                    
         GT1P1E7{1}                    0    -77      0     77       0       0       0       0                    
         GT1P1E8{1}                    0    -78      0     78       0       0       0       0                    
  
 A12     Guide     Tag No.: <None>  [ID: A12  2]                                 
         Gravity{1}                    0    -23    -15     27       0       0       0       0                    
         Thermal 1{1}                 62      3   -251    259       0       0       0       0                    
         Static Seismic 1{1}         -62     -8    268    275       0       0       0       0                    
         Static Seismic 2{1}         -62     -2    103    121       0       0       0       0                    
         Static Seismic 3{1}         -62    -13    268    275       0       0       0       0                    
         Static Seismic 4{1}         -62     -8     94    113       0       0       0       0                    
         Static Seismic 5{1}         -62      2    268    275       0       0       0       0                    
         Static Seismic 6{1}         -62      8    101    119       0       0       0       0                    
         Static Seismic 7{1}         -62     -3    268    275       0       0       0       0                    
         Static Seismic 8{1}         -62      2     91    110       0       0       0       0                    
         Pressure 1{1}                 0      0     -1      1       0       0       0       0                    
         GT1{1}                       62    -20   -266    274       0       0       0       0                    
         GT1P1{1}                     62    -20   -268    275       0       0       0       0                    
         GT1P1E1{1}                    0    -28      0     28       0       0       0       0                    
         GT1P1E2{1}                    0    -22   -164    166       0       0       0       0                    
         GT1P1E3{1}                    0    -34      0     34       0       0       0       0                    
         GT1P1E4{1}                    0    -29   -174    176       0       0       0       0                    
         GT1P1E5{1}                    0    -18      0     18       0       0       0       0                    
         GT1P1E6{1}                    0    -13   -167    167       0       0       0       0                    
         GT1P1E7{1}                    0    -24      0     24       0       0       0       0                    
         GT1P1E8{1}                    0    -19   -176    177       0       0       0       0                    
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                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 A16     Guide     Tag No.: <None>  [ID: A16  1]                                 
         Gravity{1}                    0    -46      0     46       0       0       0       0                    
         Thermal 1{1}                 41     -7     -4     41       0       0       0       0                    
         Static Seismic 1{1}          -2     21      4     22       0       0       0       0                    
         Static Seismic 2{1}         -13     13      4     19       0       0       0       0                    
         Static Seismic 3{1}          -6     11      4     13       0       0       0       0                    
         Static Seismic 4{1}         -15      3      4     16       0       0       0       0                    
         Static Seismic 5{1}         -85      7      4     85       0       0       0       0                    
         Static Seismic 6{1}         -88     -2      4     88       0       0       0       0                    
         Static Seismic 7{1}         -85     -4      4     85       0       0       0       0                    
         Static Seismic 8{1}         -87    -12      4     88       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                       41    -52     -4     66       0       0       0       0                    
         GT1P1{1}                     41    -52     -4     67       0       0       0       0                    
         GT1P1E1{1}                   38    -31      0     49       0       0       0       0                    
         GT1P1E2{1}                   27    -40      0     48       0       0       0       0                    
         GT1P1E3{1}                   35    -42      0     54       0       0       0       0                    
         GT1P1E4{1}                   26    -49      0     56       0       0       0       0                    
         GT1P1E5{1}                  -44    -46      0     63       0       0       0       0                    
         GT1P1E6{1}                  -47    -55      0     72       0       0       0       0                    
         GT1P1E7{1}                  -44    -57      0     72       0       0       0       0                    
         GT1P1E8{1}                  -47    -64      0     79       0       0       0       0                    
  
 A17     Guide     Tag No.: <None>  [ID: A17  1]                                 
         Gravity{1}                    0    -42      0     42       0       0       0       0                    
         Thermal 1{1}                  3     32      7     33       0       0       0       0                    
         Static Seismic 1{1}          -1    -13     -6     14       0       0       0       0                    
         Static Seismic 2{1}          14     -1     -6     15       0       0       0       0                    
         Static Seismic 3{1}           4    -23     -6     24       0       0       0       0                    
         Static Seismic 4{1}          17    -13     -6     22       0       0       0       0                    
         Static Seismic 5{1}          -3      1     -6      7       0       0       0       0                    
         Static Seismic 6{1}          -3     13     -6     14       0       0       0       0                    
         Static Seismic 7{1}          -3     -9     -6     11       0       0       0       0                    
         Static Seismic 8{1}          -3      1     -6      7       0       0       0       0                    
         Pressure 1{1}                 0      0      0      1       0       0       0       0                    
         GT1{1}                        3     -9      7     12       0       0       0       0                    
         GT1P1{1}                      3     -9      6     11       0       0       0       0                    
         GT1P1E1{1}                    1    -22      0     22       0       0       0       0                    
         GT1P1E2{1}                   16    -10      0     19       0       0       0       0                    
         GT1P1E3{1}                    7    -31      0     32       0       0       0       0                    
         GT1P1E4{1}                   20    -21      0     29       0       0       0       0                    
         GT1P1E5{1}                    0     -8      0      8       0       0       0       0                    
         GT1P1E6{1}                    0      4      0      4       0       0       0       0                    
         GT1P1E7{1}                    0    -17      0     17       0       0       0       0                    
         GT1P1E8{1}                    0     -7      0      7       0       0       0       0                    
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   4 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 A18     Guide     Tag No.: <None>  [ID: A18  1]                                 
         Gravity{1}                    0   -166      0    166       0       0       0       0                    
         Thermal 1{1}                 27    -78    188    205       0       0       0       0                    
         Static Seismic 1{1}          33     22   -189    193       0       0       0       0                    
         Static Seismic 2{1}          34     31   -189    194       0       0       0       0                    
         Static Seismic 3{1}          29    -17   -189    192       0       0       0       0                    
         Static Seismic 4{1}          32     -9   -189    192       0       0       0       0                    
         Static Seismic 5{1}         -40      2   -189    193       0       0       0       0                    
         Static Seismic 6{1}         -30     11   -189    191       0       0       0       0                    
         Static Seismic 7{1}         -41    -37   -189    197       0       0       0       0                    
         Static Seismic 8{1}         -29    -29   -189    193       0       0       0       0                    
         Pressure 1{1}                 0     -1      1      1       0       0       0       0                    
         GT1{1}                       27   -244    188    309       0       0       0       0                    
         GT1P1{1}                     27   -245    189    310       0       0       0       0                    
         GT1P1E1{1}                   60   -223      0    231       0       0       0       0                    
         GT1P1E2{1}                   61   -214      0    222       0       0       0       0                    
         GT1P1E3{1}                   57   -262      0    268       0       0       0       0                    
         GT1P1E4{1}                   59   -254      0    261       0       0       0       0                    
         GT1P1E5{1}                  -13   -242      0    243       0       0       0       0                    
         GT1P1E6{1}                   -2   -234      0    234       0       0       0       0                    
         GT1P1E7{1}                  -13   -282      0    282       0       0       0       0                    
         GT1P1E8{1}                   -2   -274      0    274       0       0       0       0                    
  
 A46     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                   -2   -202      1    202      87     -11    -124     152                    
         Thermal 1{1}                -13      6      7     16     -54     -31     -48      78                    
         Static Seismic 1{1}          42    -10     43     61    -189     -11     119     224                    
         Static Seismic 2{1}          38     -3    -25     46      77       5     114     138                    
         Static Seismic 3{1}          42    -59     43     84    -168     -13      91     191                    
         Static Seismic 4{1}          38    -51    -24     67      89      -1      86     124                    
         Static Seismic 5{1}         -41     55     33     76    -170     -31     -88     194                    
         Static Seismic 6{1}         -45     64    -36     86      97     -15     -96     137                    
         Static Seismic 7{1}         -41      7     33     53    -146     -32    -117     189                    
         Static Seismic 8{1}         -46     17    -34     60     109     -22    -125     168                    
         Pressure 1{1}                 0      0      0      0      -1       0      -1       1                    
         GT1{1}                      -15   -196      9    197      33     -42    -172     180                    
         GT1P1{1}                    -15   -196      9    197      32     -42    -173     181                    
         GT1P1E1{1}                   27   -206     52    214    -157     -53     -54     175                    
         GT1P1E2{1}                   24   -198    -16    200     109     -37     -58     129                    
         GT1P1E3{1}                   27   -255     52    262    -136     -55     -82     168                    
         GT1P1E4{1}                   23   -246    -15    248     121     -43     -87     155                    
         GT1P1E5{1}                  -55   -141     41    157    -138     -73    -261     304                    
         GT1P1E6{1}                  -60   -132    -27    147     129     -58    -269     303                    
         GT1P1E7{1}                  -55   -189     41    201    -113     -74    -289     320                    
         GT1P1E8{1}                  -61   -179    -26    191     141     -64    -298     336                    
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 B13     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    2   -314     13    314      65     -20    -185     197                    
         Thermal 1{1}                 -7     46     35     58    -165     -39      18     171                    
         Static Seismic 1{1}          44     82     46    104    -220      -6     178     283                    
         Static Seismic 2{1}          42     57    -21     74      27       6     158     161                    
         Static Seismic 3{1}          45      8     49     67    -202     -10     136     244                    
         Static Seismic 4{1}          43    -16    -13     48      19      -4     116     118                    
         Static Seismic 5{1}         -47     27     55     78    -228     -43    -118     261                    
         Static Seismic 6{1}         -50      1    -11     52      17     -33    -143     148                    
         Static Seismic 7{1}         -46    -48     56     87    -203     -45    -161     263                    
         Static Seismic 8{1}         -50    -73     -4     88       9     -43    -187     192                    
         Pressure 1{1}                 0      1      0      1      -2      -1       0       2                    
         GT1{1}                       -6   -268     48    272    -100     -59    -167     203                    
         GT1P1{1}                     -6   -267     48    271    -102     -59    -166     204                    
         GT1P1E1{1}                   38   -185     94    211    -322     -65      11     329                    
         GT1P1E2{1}                   37   -210     27    215     -75     -54      -8      92                    
         GT1P1E3{1}                   40   -259     97    279    -304     -69     -30     314                    
         GT1P1E4{1}                   37   -283     35    288     -83     -64     -50     116                    
         GT1P1E5{1}                  -53   -240    103    267    -331    -102    -285     448                    
         GT1P1E6{1}                  -56   -266     37    274     -85     -92    -309     334                    
         GT1P1E7{1}                  -52   -315    104    336    -305    -105    -327     459                    
         GT1P1E8{1}                  -56   -340     44    347     -93    -103    -353     379                    
  
 C00     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                   -1   -107      0    107       2      -4      56      56                    
         Thermal 1{1}                 -4    287    -88    300     199     -54    -186     278                    
         Static Seismic 1{1}          12    -69     52     87    -154      36      37     163                    
         Static Seismic 2{1}          16    -93     25     98    -119      32      71     142                    
         Static Seismic 3{1}          11    -95     52    109    -155      36      48     166                    
         Static Seismic 4{1}          15   -119     25    123    -119      29      82     148                    
         Static Seismic 5{1}         -51    -68     52    100    -157      14    -167     230                    
         Static Seismic 6{1}         -39    -94     25    104    -121      13     -90     151                    
         Static Seismic 7{1}         -51    -95     53    120    -158      14    -156     223                    
         Static Seismic 8{1}         -39   -120     25    128    -121      11     -77     144                    
         Pressure 1{1}                 0      4     -1      4       3      -1      -2       4                    
         GT1{1}                       -6    180    -88    200     201     -58    -130     246                    
         GT1P1{1}                     -6    184    -89    204     203     -59    -132     250                    
         GT1P1E1{1}                    6    115    -37    121      49     -23     -95     110                    
         GT1P1E2{1}                   10     91    -64    112      84     -27     -62     108                    
         GT1P1E3{1}                    5     89    -37     96      48     -23     -84     100                    
         GT1P1E4{1}                    9     65    -64     92      84     -30     -51     103                    
         GT1P1E5{1}                  -56    116    -37    134      46     -45    -300     307                    
         GT1P1E6{1}                  -44     90    -64    119      82     -46    -222     241                    
         GT1P1E7{1}                  -57     89    -37    112      45     -45    -288     295                    
         GT1P1E8{1}                  -45     64    -64    101      82     -48    -209     230                    
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                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 C15     Guide     Tag No.: <None>  [ID: C15  1]                                 
         Gravity{1}                    0   -168      0    168       0       0       0       0                    
         Thermal 1{1}               -328   -361     96    498       0       0       0       0                    
         Static Seismic 1{1}         331    133    -34    358       0       0       0       0                    
         Static Seismic 2{1}         331    157    -66    372       0       0       0       0                    
         Static Seismic 3{1}         331     94    -35    346       0       0       0       0                    
         Static Seismic 4{1}         331    118    -67    358       0       0       0       0                    
         Static Seismic 5{1}         331    169    -59    376       0       0       0       0                    
         Static Seismic 6{1}         331    181    -80    385       0       0       0       0                    
         Static Seismic 7{1}         331    130    -60    360       0       0       0       0                    
         Static Seismic 8{1}         331    142    -80    369       0       0       0       0                    
         Pressure 1{1}                -2     -5      1      6       0       0       0       0                    
         GT1{1}                     -328   -530     96    631       0       0       0       0                    
         GT1P1{1}                   -331   -535     98    636       0       0       0       0                    
         GT1P1E1{1}                    0   -402     64    407       0       0       0       0                    
         GT1P1E2{1}                    0   -378     31    379       0       0       0       0                    
         GT1P1E3{1}                    0   -440     62    445       0       0       0       0                    
         GT1P1E4{1}                    0   -416     30    418       0       0       0       0                    
         GT1P1E5{1}                    0   -366     39    368       0       0       0       0                    
         GT1P1E6{1}                    0   -354     18    354       0       0       0       0                    
         GT1P1E7{1}                    0   -404     37    406       0       0       0       0                    
         GT1P1E8{1}                    0   -393     18    393       0       0       0       0                    
  
 C19     Guide     Tag No.: <None>  [ID: C19  1]                                 
         Gravity{1}                    0   -160      0    160       0       0       0       0                    
         Thermal 1{1}                258   -213    136    361       0       0       0       0                    
         Static Seismic 1{1}        -260     30     54    267       0       0       0       0                    
         Static Seismic 2{1}        -260     -3   -138    294       0       0       0       0                    
         Static Seismic 3{1}        -260    -10     56    266       0       0       0       0                    
         Static Seismic 4{1}        -260    -38   -138    297       0       0       0       0                    
         Static Seismic 5{1}        -260      8     73    270       0       0       0       0                    
         Static Seismic 6{1}        -260     -1   -138    294       0       0       0       0                    
         Static Seismic 7{1}        -260    -31     75    273       0       0       0       0                    
         Static Seismic 8{1}        -260    -36   -138    296       0       0       0       0                    
         Pressure 1{1}                 2     -3      1      4       0       0       0       0                    
         GT1{1}                      258   -372    136    473       0       0       0       0                    
         GT1P1{1}                    260   -375    138    477       0       0       0       0                    
         GT1P1E1{1}                    0   -345    192    395       0       0       0       0                    
         GT1P1E2{1}                    0   -378      0    378       0       0       0       0                    
         GT1P1E3{1}                    0   -385    194    431       0       0       0       0                    
         GT1P1E4{1}                    0   -413      0    413       0       0       0       0                    
         GT1P1E5{1}                    0   -367    211    423       0       0       0       0                    
         GT1P1E6{1}                    0   -377      0    377       0       0       0       0                    
         GT1P1E7{1}                    0   -407    213    459       0       0       0       0                    
         GT1P1E8{1}                    0   -411      0    411       0       0       0       0                    
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   7 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 C23     Guide     Tag No.: <None>  [ID: C23  1]                                 
         Gravity{1}                    0    -33      0     33       0       0       0       0                    
         Thermal 1{1}                  9     18      7     21       0       0       0       0                    
         Static Seismic 1{1}          61      0     -7     61       0       0       0       0                    
         Static Seismic 2{1}         105     18     -7    107       0       0       0       0                    
         Static Seismic 3{1}          64     -8     -7     65       0       0       0       0                    
         Static Seismic 4{1}         107     10     -7    108       0       0       0       0                    
         Static Seismic 5{1}         -11    -10     -7     16       0       0       0       0                    
         Static Seismic 6{1}          -9     12     -7     17       0       0       0       0                    
         Static Seismic 7{1}          -9    -18     -7     21       0       0       0       0                    
         Static Seismic 8{1}          -9      4     -7     12       0       0       0       0                    
         Pressure 1{1}                 0      0      0      1       0       0       0       0                    
         GT1{1}                        9    -15      7     19       0       0       0       0                    
         GT1P1{1}                      9    -14      7     18       0       0       0       0                    
         GT1P1E1{1}                   70    -15      0     71       0       0       0       0                    
         GT1P1E2{1}                  114      4      0    114       0       0       0       0                    
         GT1P1E3{1}                   73    -23      0     77       0       0       0       0                    
         GT1P1E4{1}                  116     -5      0    116       0       0       0       0                    
         GT1P1E5{1}                   -2    -24      0     25       0       0       0       0                    
         GT1P1E6{1}                    0     -2      0      2       0       0       0       0                    
         GT1P1E7{1}                    0    -32      0     32       0       0       0       0                    
         GT1P1E8{1}                    0    -11      0     11       0       0       0       0                    
  
 C27     Guide     Tag No.: <None>  [ID: C27  1]                                 
         Gravity{1}                    0   -308      0    308       0       0       0       0                    
         Thermal 1{1}                223    -88    -44    244       0       0       0       0                    
         Static Seismic 1{1}        -156     90     44    185       0       0       0       0                    
         Static Seismic 2{1}        -218     86     44    238       0       0       0       0                    
         Static Seismic 3{1}        -161     18     44    167       0       0       0       0                    
         Static Seismic 4{1}        -221     15     44    226       0       0       0       0                    
         Static Seismic 5{1}        -225     90     44    247       0       0       0       0                    
         Static Seismic 6{1}        -225     68     44    239       0       0       0       0                    
         Static Seismic 7{1}        -225     17     44    230       0       0       0       0                    
         Static Seismic 8{1}        -225     -5     44    230       0       0       0       0                    
         Pressure 1{1}                 2     -1     -1      2       0       0       0       0                    
         GT1{1}                      223   -395    -44    456       0       0       0       0                    
         GT1P1{1}                    225   -396    -44    458       0       0       0       0                    
         GT1P1E1{1}                   69   -307      0    315       0       0       0       0                    
         GT1P1E2{1}                    7   -310      0    310       0       0       0       0                    
         GT1P1E3{1}                   65   -378      0    384       0       0       0       0                    
         GT1P1E4{1}                    4   -381      0    381       0       0       0       0                    
         GT1P1E5{1}                    0   -306      0    306       0       0       0       0                    
         GT1P1E6{1}                    0   -329      0    329       0       0       0       0                    
         GT1P1E7{1}                    0   -380      0    380       0       0       0       0                    
         GT1P1E8{1}                    0   -401      0    401       0       0       0       0                    
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   8 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 C40     Guide     Tag No.: TYPE 5  [ID: C40  1]                                 
         Gravity{1}                    0   -365      0    365       0       0       0       0                    
         Thermal 1{1}                 34    114     19    121       0       0       0       0                    
         Static Seismic 1{1}         -34    -43    -19     58       0       0       0       0                    
         Static Seismic 2{1}         -34    -10    -99    106       0       0       0       0                    
         Static Seismic 3{1}         -34   -127    -19    133       0       0       0       0                    
         Static Seismic 4{1}         -34    -99   -111    153       0       0       0       0                    
         Static Seismic 5{1}         -34    -24    -19     46       0       0       0       0                    
         Static Seismic 6{1}         -34     28    -45     63       0       0       0       0                    
         Static Seismic 7{1}         -34   -110    -19    117       0       0       0       0                    
         Static Seismic 8{1}         -34    -63    -58     92       0       0       0       0                    
         Pressure 1{1}                 1      1      0      1       0       0       0       0                    
         GT1{1}                       34   -251     19    254       0       0       0       0                    
         GT1P1{1}                     34   -250     19    253       0       0       0       0                    
         GT1P1E1{1}                    0   -292      0    292       0       0       0       0                    
         GT1P1E2{1}                    0   -260    -80    272       0       0       0       0                    
         GT1P1E3{1}                    0   -377      0    377       0       0       0       0                    
         GT1P1E4{1}                    0   -349    -92    361       0       0       0       0                    
         GT1P1E5{1}                    0   -274      0    274       0       0       0       0                    
         GT1P1E6{1}                    0   -222    -25    224       0       0       0       0                    
         GT1P1E7{1}                    0   -360      0    360       0       0       0       0                    
         GT1P1E8{1}                    0   -313    -39    315       0       0       0       0                    
  
 C51     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                  -12     42     -1     43     -65       1       4      65                    
         Thermal 1{1}                -91    -93    -27    133       5     -26     107     110                    
         Static Seismic 1{1}         156     69     74    186      97      36    -189     215                    
         Static Seismic 2{1}         120     39     38    132      36      61    -152     168                    
         Static Seismic 3{1}         152     76     74    185      83      36    -185     206                    
         Static Seismic 4{1}         118     50     48    137      36      58    -151     166                    
         Static Seismic 5{1}          57     46     71    102     105     -11     -67     125                    
         Static Seismic 6{1}           5      3    -11     13     -22      19     -14      32                    
         Static Seismic 7{1}          54     56     71    105      89     -10     -65     111                    
         Static Seismic 8{1}           4     16      0     17     -21      16     -15      30                    
         Pressure 1{1}                -1     -1      0      1       0       0       1       1                    
         GT1{1}                     -102    -52    -28    118     -60     -25     111     128                    
         GT1P1{1}                   -104    -53    -29    120     -60     -25     112     129                    
         GT1P1E1{1}                   52     16     46     71      37      11     -76      86                    
         GT1P1E2{1}                   16    -13      9     23     -23      36     -40      58                    
         GT1P1E3{1}                   48     23     45     70      23      11     -73      78                    
         GT1P1E4{1}                   14     -2     19     24     -24      33     -39      56                    
         GT1P1E5{1}                  -46     -7     43     64      45     -36      46      73                    
         GT1P1E6{1}                  -98    -50    -40    117     -81      -6      98     128                    
         GT1P1E7{1}                  -49      3     42     65      30     -35      47      66                    
         GT1P1E8{1}                  -99    -36    -28    109     -81      -9      98     127                    
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 162 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 161 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   9 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 D13     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    1   -109      4    109     -13      -1      64      65                    
         Thermal 1{1}                 15    291    -81    303     167     -50    -115     209                    
         Static Seismic 1{1}           7    -41     37     56     -97      16      13      99                    
         Static Seismic 2{1}           6    -12    -14     19      22      33     -13      41                    
         Static Seismic 3{1}           7    -66     37     76     -98      15      24     102                    
         Static Seismic 4{1}           6    -41    -12     43      14      32       2      35                    
         Static Seismic 5{1}         -63    -47     39     88    -104     -18    -205     230                    
         Static Seismic 6{1}         -53    -26     -7     59       0      10    -176     176                    
         Static Seismic 7{1}         -63    -72     39    103    -105     -18    -193     220                    
         Static Seismic 8{1}         -53    -55     -5     77      -8       9    -159     160                    
         Pressure 1{1}                 0      4     -1      4       2      -1      -1       3                    
         GT1{1}                       16    182    -77    198     154     -50     -51     170                    
         GT1P1{1}                     16    186    -78    202     156     -51     -52     172                    
         GT1P1E1{1}                   23    145    -42    152      59     -35     -39      79                    
         GT1P1E2{1}                   22    174    -92    198     178     -18     -65     190                    
         GT1P1E3{1}                   23    120    -42    129      58     -36     -28      74                    
         GT1P1E4{1}                   22    145    -90    172     170     -19     -50     178                    
         GT1P1E5{1}                  -47    139    -40    152      52     -69    -257     271                    
         GT1P1E6{1}                  -37    160    -86    185     156     -41    -228     279                    
         GT1P1E7{1}                  -47    114    -39    129      51     -69    -245     260                    
         GT1P1E8{1}                  -37    130    -83    159     148     -42    -211     261                    
  
 E08     Guide     Tag No.: TYPE 5  [ID: E08  1]                                 
         Gravity{1}                    0   -333      0    333       0       0       0       0                    
         Thermal 1{1}                -64    182   -102    218       0       0       0       0                    
         Static Seismic 1{1}          62    -29    101    122       0       0       0       0                    
         Static Seismic 2{1}          62    -99     42    124       0       0       0       0                    
         Static Seismic 3{1}          62   -107    101    160       0       0       0       0                    
         Static Seismic 4{1}          62   -175     42    191       0       0       0       0                    
         Static Seismic 5{1}          62      7    101    119       0       0       0       0                    
         Static Seismic 6{1}          62    -45     10     78       0       0       0       0                    
         Static Seismic 7{1}          62    -72    101    139       0       0       0       0                    
         Static Seismic 8{1}          62   -123     11    139       0       0       0       0                    
         Pressure 1{1}                 1      1      1      2       0       0       0       0                    
         GT1{1}                      -64   -151   -102    193       0       0       0       0                    
         GT1P1{1}                    -62   -150   -101    191       0       0       0       0                    
         GT1P1E1{1}                    0   -179      0    179       0       0       0       0                    
         GT1P1E2{1}                    0   -248    -60    255       0       0       0       0                    
         GT1P1E3{1}                    0   -256      0    256       0       0       0       0                    
         GT1P1E4{1}                    0   -325    -59    331       0       0       0       0                    
         GT1P1E5{1}                    0   -143      0    143       0       0       0       0                    
         GT1P1E6{1}                    0   -195    -91    215       0       0       0       0                    
         GT1P1E7{1}                    0   -222      0    222       0       0       0       0                    
         GT1P1E8{1}                    0   -273    -90    288       0       0       0       0                    
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  10 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 E19     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    7     33     -1     34       7       2      -2       7                    
         Thermal 1{1}               -103   -138     84    191      49      31     121     134                    
         Static Seismic 1{1}         109     40    -37    121     -20     -54    -143     154                    
         Static Seismic 2{1}         155     95    -92    204     -88     -31    -194     215                    
         Static Seismic 3{1}         110     45    -37    124     -20     -53    -142     153                    
         Static Seismic 4{1}         154    100    -92    205     -88     -31    -191     213                    
         Static Seismic 5{1}         -33      7    -31     46     -28       0      35      45                    
         Static Seismic 6{1}          -7     53    -60     80     -65      28       9      71                    
         Static Seismic 7{1}         -32     15    -32     47     -27       1      35      44                    
         Static Seismic 8{1}          -7     60    -60     85     -64      28      11      70                    
         Pressure 1{1}                -2     -1      0      2      -1       1       2       3                    
         GT1{1}                      -96   -105     84    165      56      32     119     136                    
         GT1P1{1}                    -98   -106     83    166      55      33     122     138                    
         GT1P1E1{1}                   11    -65     46     81      35     -21     -21      46                    
         GT1P1E2{1}                   57    -10     -9     58     -33       2     -72      79                    
         GT1P1E3{1}                   12    -60     46     77      35     -20     -20      45                    
         GT1P1E4{1}                   56     -6     -9     57     -33       2     -70      77                    
         GT1P1E5{1}                 -131    -99     52    172      26      33     157     163                    
         GT1P1E6{1}                 -105    -53     23    120     -10      61     131     145                    
         GT1P1E7{1}                 -130    -91     52    167      28      34     157     163                    
         GT1P1E8{1}                 -105    -46     23    116      -9      61     132     146                    
  
 H02     Guide     Tag No.: <None>  [ID: H02  1]                                 
         Gravity{1}                    0    -87      0     87       0       0       0       0                    
         Thermal 1{1}                 60     -9    -40     73       0       0       0       0                    
         Static Seismic 1{1}         -17     12     40     45       0       0       0       0                    
         Static Seismic 2{1}         -12      8     40     43       0       0       0       0                    
         Static Seismic 3{1}         -12     -9     40     43       0       0       0       0                    
         Static Seismic 4{1}          -8    -12     40     43       0       0       0       0                    
         Static Seismic 5{1}         -60     14     40     74       0       0       0       0                    
         Static Seismic 6{1}         -60     10     40     73       0       0       0       0                    
         Static Seismic 7{1}         -60     -6     40     73       0       0       0       0                    
         Static Seismic 8{1}         -60    -11     40     73       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                       60    -96    -40    120       0       0       0       0                    
         GT1P1{1}                     60    -96    -40    120       0       0       0       0                    
         GT1P1E1{1}                   43    -84      0     95       0       0       0       0                    
         GT1P1E2{1}                   48    -88      0    101       0       0       0       0                    
         GT1P1E3{1}                   48   -105      0    115       0       0       0       0                    
         GT1P1E4{1}                   52   -109      0    120       0       0       0       0                    
         GT1P1E5{1}                    0    -82      0     82       0       0       0       0                    
         GT1P1E6{1}                    0    -87      0     87       0       0       0       0                    
         GT1P1E7{1}                    0   -103      0    103       0       0       0       0                    
         GT1P1E8{1}                    0   -107      0    107       0       0       0       0                    
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  11 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 H15     Guide     Tag No.: <None>  [ID: H15  1]                                 
         Gravity{1}                    0    -62      0     62       0       0       0       0                    
         Thermal 1{1}                 34    -21     55     68       0       0       0       0                    
         Static Seismic 1{1}         -34     24    -31     52       0       0       0       0                    
         Static Seismic 2{1}         -34     15    -55     67       0       0       0       0                    
         Static Seismic 3{1}         -34     10    -31     47       0       0       0       0                    
         Static Seismic 4{1}         -34      0    -55     65       0       0       0       0                    
         Static Seismic 5{1}         -34     21    -24     47       0       0       0       0                    
         Static Seismic 6{1}         -34     12    -55     66       0       0       0       0                    
         Static Seismic 7{1}         -34      6    -24     43       0       0       0       0                    
         Static Seismic 8{1}         -34     -2    -55     65       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                       34    -83     55    106       0       0       0       0                    
         GT1P1{1}                     34    -83     55    106       0       0       0       0                    
         GT1P1E1{1}                    0    -59     24     64       0       0       0       0                    
         GT1P1E2{1}                    0    -68      0     68       0       0       0       0                    
         GT1P1E3{1}                    0    -74     24     78       0       0       0       0                    
         GT1P1E4{1}                    0    -83      0     83       0       0       0       0                    
         GT1P1E5{1}                    0    -63     32     70       0       0       0       0                    
         GT1P1E6{1}                    0    -71      0     71       0       0       0       0                    
         GT1P1E7{1}                    0    -77     31     83       0       0       0       0                    
         GT1P1E8{1}                    0    -85      0     85       0       0       0       0                    
  
 H19     Guide     Tag No.: <None>  [ID: H19  1]                                 
         Gravity{1}                    0    -12      0     12       0       0       0       0                    
         Thermal 1{1}                -46    -74     37     95       0       0       0       0                    
         Static Seismic 1{1}          46     37    -38     70       0       0       0       0                    
         Static Seismic 2{1}          46     12    -38     61       0       0       0       0                    
         Static Seismic 3{1}          46     34    -38     69       0       0       0       0                    
         Static Seismic 4{1}          46      9    -38     61       0       0       0       0                    
         Static Seismic 5{1}          46     34    -38     69       0       0       0       0                    
         Static Seismic 6{1}          46     10    -38     61       0       0       0       0                    
         Static Seismic 7{1}          46     31    -38     68       0       0       0       0                    
         Static Seismic 8{1}          46      7    -38     60       0       0       0       0                    
         Pressure 1{1}                 0     -1      1      1       0       0       0       0                    
         GT1{1}                      -46    -86     37    105       0       0       0       0                    
         GT1P1{1}                    -46    -87     38    106       0       0       0       0                    
         GT1P1E1{1}                    0    -50      0     50       0       0       0       0                    
         GT1P1E2{1}                    0    -75      0     75       0       0       0       0                    
         GT1P1E3{1}                    0    -53      0     53       0       0       0       0                    
         GT1P1E4{1}                    0    -78      0     78       0       0       0       0                    
         GT1P1E5{1}                    0    -53      0     53       0       0       0       0                    
         GT1P1E6{1}                    0    -77      0     77       0       0       0       0                    
         GT1P1E7{1}                    0    -56      0     56       0       0       0       0                    
         GT1P1E8{1}                    0    -80      0     80       0       0       0       0                    
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  12 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 H30     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    0    -66      1     66       2      -1      -1       2                    
         Thermal 1{1}                -25     32    -20     45      25      -8     -42      49                    
         Static Seismic 1{1}          21    -10     31     39     -69      -2      34      76                    
         Static Seismic 2{1}          20     -1      8     21     -23      -2      36      43                    
         Static Seismic 3{1}          21    -26     31     45     -68      -2      34      76                    
         Static Seismic 4{1}          20    -17      8     27     -22      -2      36      43                    
         Static Seismic 5{1}         -14     -1     29     32     -67      -8     -31      75                    
         Static Seismic 6{1}         -15      8      5     18     -22      -8     -28      37                    
         Static Seismic 7{1}         -14    -16     29     36     -67      -9     -31      74                    
         Static Seismic 8{1}         -15     -8      5     17     -21      -8     -28      37                    
         Pressure 1{1}                 0      0      0      1       0       0      -1       1                    
         GT1{1}                      -25    -33    -19     46      27      -8     -42      51                    
         GT1P1{1}                    -25    -33    -20     46      27      -9     -43      52                    
         GT1P1E1{1}                   -5    -43     11     45     -41     -11      -9      44                    
         GT1P1E2{1}                   -5    -34    -12     37       4     -10      -6      13                    
         GT1P1E3{1}                   -5    -59     12     60     -41     -11      -9      43                    
         GT1P1E4{1}                   -5    -50    -12     51       5     -10      -7      13                    
         GT1P1E5{1}                  -39    -34      9     52     -40     -17     -74      86                    
         GT1P1E6{1}                  -40    -25    -14     49       5     -17     -71      73                    
         GT1P1E7{1}                  -39    -49      9     64     -40     -17     -74      86                    
         GT1P1E8{1}                  -40    -40    -14     58       6     -17     -71      73                    
  
 I05     Guide     Tag No.: <None>  [ID: I05  1]                                 
         Gravity{1}                    0    -29      0     29       0       0       0       0                    
         Thermal 1{1}                 12     -1    -19     23       0       0       0       0                    
         Static Seismic 1{1}         -12      5     19     23       0       0       0       0                    
         Static Seismic 2{1}         -12      4    -19     23       0       0       0       0                    
         Static Seismic 3{1}         -12     -2     19     23       0       0       0       0                    
         Static Seismic 4{1}         -12     -3    -18     22       0       0       0       0                    
         Static Seismic 5{1}         -12      7     19     24       0       0       0       0                    
         Static Seismic 6{1}         -12      6    -13     19       0       0       0       0                    
         Static Seismic 7{1}         -12      0     19     23       0       0       0       0                    
         Static Seismic 8{1}         -12     -1    -13     18       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                       12    -29    -19     37       0       0       0       0                    
         GT1P1{1}                     12    -29    -19     37       0       0       0       0                    
         GT1P1E1{1}                    0    -24      0     24       0       0       0       0                    
         GT1P1E2{1}                    0    -26    -38     46       0       0       0       0                    
         GT1P1E3{1}                    0    -31      0     31       0       0       0       0                    
         GT1P1E4{1}                    0    -33    -38     50       0       0       0       0                    
         GT1P1E5{1}                    0    -22      0     22       0       0       0       0                    
         GT1P1E6{1}                    0    -23    -33     40       0       0       0       0                    
         GT1P1E7{1}                    0    -29      0     29       0       0       0       0                    
         GT1P1E8{1}                    0    -30    -32     44       0       0       0       0                    
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  13 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 I06     Guide     Tag No.: <None>  [ID: I06  1]                                 
         Gravity{1}                    0    -22      0     22       0       0       0       0                    
         Thermal 1{1}                  0      8     10     13       0       0       0       0                    
         Static Seismic 1{1}           0     -1    -10     10       0       0       0       0                    
         Static Seismic 2{1}           0      1    -10     10       0       0       0       0                    
         Static Seismic 3{1}           0     -6    -10     12       0       0       0       0                    
         Static Seismic 4{1}           0     -4    -10     11       0       0       0       0                    
         Static Seismic 5{1}           0     -3    -10     11       0       0       0       0                    
         Static Seismic 6{1}           0     -1    -10     10       0       0       0       0                    
         Static Seismic 7{1}           0     -8    -10     13       0       0       0       0                    
         Static Seismic 8{1}           0     -7    -10     12       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                        0    -13     10     17       0       0       0       0                    
         GT1P1{1}                      0    -13     10     17       0       0       0       0                    
         GT1P1E1{1}                    0    -14      0     14       0       0       0       0                    
         GT1P1E2{1}                    0    -12      0     12       0       0       0       0                    
         GT1P1E3{1}                    0    -19      0     19       0       0       0       0                    
         GT1P1E4{1}                    0    -17      0     17       0       0       0       0                    
         GT1P1E5{1}                    0    -16      0     16       0       0       0       0                    
         GT1P1E6{1}                    0    -14      0     14       0       0       0       0                    
         GT1P1E7{1}                    0    -21      0     21       0       0       0       0                    
         GT1P1E8{1}                    0    -20      0     20       0       0       0       0                    
  
 I13     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    7    -22      4     23       5      11      -5      13                    
         Thermal 1{1}                -20     -5    -22     30     -10     -14      18      25                    
         Static Seismic 1{1}          27      5     24     36      16      34     -22      44                    
         Static Seismic 2{1}          27      4      8     28       7      44     -21      49                    
         Static Seismic 3{1}          28     -1     25     38      17      36     -23      46                    
         Static Seismic 4{1}          28     -1      8     29       8      45     -22      51                    
         Static Seismic 5{1}          -1      4     18     19      12      -1      -2      12                    
         Static Seismic 6{1}           1      4      2      4       3      12      -3      13                    
         Static Seismic 7{1}           1     -1     19     19      13       1      -3      14                    
         Static Seismic 8{1}           2     -2      3      4       4      14      -4      15                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -13    -27    -18     35      -5      -3      12      14                    
         GT1P1{1}                    -13    -27    -18     35      -5      -3      13      14                    
         GT1P1E1{1}                   14    -23      6     27      11      31      -9      34                    
         GT1P1E2{1}                   14    -23    -11     29       2      40      -9      41                    
         GT1P1E3{1}                   15    -28      6     32      12      33     -10      36                    
         GT1P1E4{1}                   15    -29    -10     34       2      42      -9      43                    
         GT1P1E5{1}                  -14    -23      0     27       7      -4      10      13                    
         GT1P1E6{1}                  -13    -24    -16     31      -2       9      10      13                    
         GT1P1E7{1}                  -13    -28      1     31       8      -2       9      12                    
         GT1P1E8{1}                  -11    -29    -15     34      -1      11       9      14                    
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  14 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 K09     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                   -2    -63     -4     63       3       0      -3       4                    
         Thermal 1{1}                 28     62     -4     68     -24     -11      55      61                    
         Static Seismic 1{1}          11    -26     34     44     -62      10      17      65                    
         Static Seismic 2{1}          12      1     -2     12       1      15      17      23                    
         Static Seismic 3{1}          11    -41     33     54     -62      10      16      65                    
         Static Seismic 4{1}          11    -14     -2     18       1      15      17      22                    
         Static Seismic 5{1}         -29    -31     34     54     -63       5     -53      82                    
         Static Seismic 6{1}         -29     -5     -1     29      -2      10     -53      54                    
         Static Seismic 7{1}         -29    -46     33     64     -62       5     -53      82                    
         Static Seismic 8{1}         -29    -20     -1     35      -1      10     -53      54                    
         Pressure 1{1}                 0      1      0      1       0       0       1       1                    
         GT1{1}                       26     -1     -8     27     -21     -11      52      57                    
         GT1P1{1}                     26      0     -8     27     -21     -11      53      58                    
         GT1P1E1{1}                   38    -26     26     53     -83      -1      70     108                    
         GT1P1E2{1}                   38      1    -10     39     -20       4      70      73                    
         GT1P1E3{1}                   37    -42     25     61     -83      -1      69     108                    
         GT1P1E4{1}                   37    -14    -10     41     -20       4      69      72                    
         GT1P1E5{1}                   -2    -31     26     41     -84      -6       0      84                    
         GT1P1E6{1}                   -2     -5     -8     10     -23      -1       0      23                    
         GT1P1E7{1}                   -3    -46     25     53     -83      -6       0      84                    
         GT1P1E8{1}                   -3    -20     -9     23     -22      -1       0      22                    
  
 L11     Guide     Tag No.: <None>  [ID: L11  1]                                 
         Gravity{1}                    0      0      0      0       0       0       0       0                    
         Thermal 1{1}                  5     -4      0      7       0       0       0       0                    
         Static Seismic 1{1}          11      4      4     12       0       0       0       0                    
         Static Seismic 2{1}          10      4      0     11       0       0       0       0                    
         Static Seismic 3{1}          12      4      4     13       0       0       0       0                    
         Static Seismic 4{1}          10      4      0     11       0       0       0       0                    
         Static Seismic 5{1}          -5      4      4      8       0       0       0       0                    
         Static Seismic 6{1}          -5      4      0      7       0       0       0       0                    
         Static Seismic 7{1}          -5      4      5      8       0       0       0       0                    
         Static Seismic 8{1}          -5      4      0      7       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                        5     -4      0      7       0       0       0       0                    
         GT1P1{1}                      5     -4      0      7       0       0       0       0                    
         GT1P1E1{1}                   16      0      4     17       0       0       0       0                    
         GT1P1E2{1}                   15      0      0     15       0       0       0       0                    
         GT1P1E3{1}                   17      0      4     17       0       0       0       0                    
         GT1P1E4{1}                   16      0      0     16       0       0       0       0                    
         GT1P1E5{1}                    0      0      4      4       0       0       0       0                    
         GT1P1E6{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E7{1}                    0      0      4      4       0       0       0       0                    
         GT1P1E8{1}                    0      0      0      0       0       0       0       0                    
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  15 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 N02     Guide     Tag No.: <None>  [ID: N02  1]                                 
         Gravity{1}                    0   -465      0    465       0       0       0       0                    
         Thermal 1{1}                 33    130    -15    135       0       0       0       0                    
         Static Seismic 1{1}         -34    -23     28     49       0       0       0       0                    
         Static Seismic 2{1}         -34    -39    -32     61       0       0       0       0                    
         Static Seismic 3{1}         -34    -94     26    104       0       0       0       0                    
         Static Seismic 4{1}         -34   -111    -35    121       0       0       0       0                    
         Static Seismic 5{1}         -34     21     23     46       0       0       0       0                    
         Static Seismic 6{1}         -34      6    -35     49       0       0       0       0                    
         Static Seismic 7{1}         -34    -48     21     63       0       0       0       0                    
         Static Seismic 8{1}         -34    -64    -38     82       0       0       0       0                    
         Pressure 1{1}                 1      1      0      2       0       0       0       0                    
         GT1{1}                       33   -334    -15    336       0       0       0       0                    
         GT1P1{1}                     34   -333    -15    335       0       0       0       0                    
         GT1P1E1{1}                    0   -356     13    356       0       0       0       0                    
         GT1P1E2{1}                    0   -372    -47    375       0       0       0       0                    
         GT1P1E3{1}                    0   -427     11    427       0       0       0       0                    
         GT1P1E4{1}                    0   -444    -50    447       0       0       0       0                    
         GT1P1E5{1}                    0   -312      8    312       0       0       0       0                    
         GT1P1E6{1}                    0   -327    -50    331       0       0       0       0                    
         GT1P1E7{1}                    0   -381      7    381       0       0       0       0                    
         GT1P1E8{1}                    0   -397    -53    400       0       0       0       0                    
  
 N02     Line Stp  Tag No.: <None>  [ID: N02  2]                                 
         Gravity{1}                  -13      0      0     13       0       0       0       0                    
         Thermal 1{1}                 13      0      0     13       0       0       0       0                    
         Static Seismic 1{1}          20      0      0     20       0       0       0       0                    
         Static Seismic 2{1}          17      0      0     17       0       0       0       0                    
         Static Seismic 3{1}          15      0      0     15       0       0       0       0                    
         Static Seismic 4{1}          12      0      0     12       0       0       0       0                    
         Static Seismic 5{1}         -18      0      0     18       0       0       0       0                    
         Static Seismic 6{1}         -19      0      0     19       0       0       0       0                    
         Static Seismic 7{1}         -20      0      0     20       0       0       0       0                    
         Static Seismic 8{1}         -22      0      0     22       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                        0      0      0      0       0       0       0       0                    
         GT1P1{1}                      0      0      0      0       0       0       0       0                    
         GT1P1E1{1}                   20      0      0     20       0       0       0       0                    
         GT1P1E2{1}                   17      0      0     17       0       0       0       0                    
         GT1P1E3{1}                   15      0      0     15       0       0       0       0                    
         GT1P1E4{1}                   12      0      0     12       0       0       0       0                    
         GT1P1E5{1}                  -18      0      0     18       0       0       0       0                    
         GT1P1E6{1}                  -19      0      0     19       0       0       0       0                    
         GT1P1E7{1}                  -20      0      0     20       0       0       0       0                    
         GT1P1E8{1}                  -22      0      0     22       0       0       0       0                    
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  16 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 N10     Guide     Tag No.: <None>  [ID: N10  1]                                 
         Gravity{1}                    0      0      0      0       0       0       0       0                    
         Thermal 1{1}                  0      0      0      0       0       0       0       0                    
         Static Seismic 1{1}          65      0      0     65       0       0       0       0                    
         Static Seismic 2{1}          69      0    -25     73       0       0       0       0                    
         Static Seismic 3{1}          71      0      0     71       0       0       0       0                    
         Static Seismic 4{1}          75      0    -17     77       0       0       0       0                    
         Static Seismic 5{1}           0      0      0      0       0       0       0       0                    
         Static Seismic 6{1}           0      0    -28     28       0       0       0       0                    
         Static Seismic 7{1}           0      0      0      0       0       0       0       0                    
         Static Seismic 8{1}           0      0    -19     19       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                        0      0      0      0       0       0       0       0                    
         GT1P1{1}                      0      0      0      0       0       0       0       0                    
         GT1P1E1{1}                   65      0      0     65       0       0       0       0                    
         GT1P1E2{1}                   69      0    -25     73       0       0       0       0                    
         GT1P1E3{1}                   71      0      0     71       0       0       0       0                    
         GT1P1E4{1}                   75      0    -17     77       0       0       0       0                    
         GT1P1E5{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E6{1}                    0      0    -28     28       0       0       0       0                    
         GT1P1E7{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E8{1}                    0      0    -19     19       0       0       0       0                    
  
 N25     Guide     Tag No.: <None>  [ID: N25  1]                                 
         Gravity{1}                    0   -216      0    216       0       0       0       0                    
         Thermal 1{1}                 93    -44    179    207       0       0       0       0                    
         Static Seismic 1{1}         -93     63   -180    212       0       0       0       0                    
         Static Seismic 2{1}         -93     79   -180    217       0       0       0       0                    
         Static Seismic 3{1}         -93     19   -180    203       0       0       0       0                    
         Static Seismic 4{1}         -93     35   -180    206       0       0       0       0                    
         Static Seismic 5{1}         -93     63   -180    212       0       0       0       0                    
         Static Seismic 6{1}         -93     75   -180    216       0       0       0       0                    
         Static Seismic 7{1}         -93     16   -180    203       0       0       0       0                    
         Static Seismic 8{1}         -93     29   -180    205       0       0       0       0                    
         Pressure 1{1}                 0     -1      0      1       0       0       0       0                    
         GT1{1}                       93   -259    179    329       0       0       0       0                    
         GT1P1{1}                     93   -260    180    329       0       0       0       0                    
         GT1P1E1{1}                    0   -197      0    197       0       0       0       0                    
         GT1P1E2{1}                    0   -181      0    181       0       0       0       0                    
         GT1P1E3{1}                    0   -240      0    240       0       0       0       0                    
         GT1P1E4{1}                    0   -225      0    225       0       0       0       0                    
         GT1P1E5{1}                    0   -197      0    197       0       0       0       0                    
         GT1P1E6{1}                    0   -184      0    184       0       0       0       0                    
         GT1P1E7{1}                    0   -243      0    243       0       0       0       0                    
         GT1P1E8{1}                    0   -231      0    231       0       0       0       0                    
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  17 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 N54     Guide     Tag No.: <None>  [ID: N54  1]                                 
         Gravity{1}                    0   -104      0    104       0       0       0       0                    
         Thermal 1{1}                 81    215     33    232       0       0       0       0                    
         Static Seismic 1{1}         -82    -54    -33    104       0       0       0       0                    
         Static Seismic 2{1}         -82    -72    -33    114       0       0       0       0                    
         Static Seismic 3{1}         -82    -77    -33    117       0       0       0       0                    
         Static Seismic 4{1}         -82    -94    -33    129       0       0       0       0                    
         Static Seismic 5{1}         -82    -27    -33     93       0       0       0       0                    
         Static Seismic 6{1}         -82    -45    -33    100       0       0       0       0                    
         Static Seismic 7{1}         -82    -51    -33    103       0       0       0       0                    
         Static Seismic 8{1}         -82    -69    -33    112       0       0       0       0                    
         Pressure 1{1}                 2      2      1      3       0       0       0       0                    
         GT1{1}                       81    112     33    141       0       0       0       0                    
         GT1P1{1}                     82    114     33    144       0       0       0       0                    
         GT1P1E1{1}                    0     60      0     60       0       0       0       0                    
         GT1P1E2{1}                    0     42      0     42       0       0       0       0                    
         GT1P1E3{1}                    0     37      0     37       0       0       0       0                    
         GT1P1E4{1}                    0     20      0     20       0       0       0       0                    
         GT1P1E5{1}                    0     86      0     86       0       0       0       0                    
         GT1P1E6{1}                    0     68      0     68       0       0       0       0                    
         GT1P1E7{1}                    0     62      0     62       0       0       0       0                    
         GT1P1E8{1}                    0     45      0     45       0       0       0       0                    
  
 N40     Guide     Tag No.: <None>  [ID: N40  1]                                 
         Gravity{1}                    0   -189      0    189       0       0       0       0                    
         Thermal 1{1}                317   -223     58    392       0       0       0       0                    
         Static Seismic 1{1}        -319    128    -57    348       0       0       0       0                    
         Static Seismic 2{1}        -319    127    -57    348       0       0       0       0                    
         Static Seismic 3{1}        -319     83    -57    334       0       0       0       0                    
         Static Seismic 4{1}        -319     81    -57    334       0       0       0       0                    
         Static Seismic 5{1}        -319    111    -57    342       0       0       0       0                    
         Static Seismic 6{1}        -319    110    -57    342       0       0       0       0                    
         Static Seismic 7{1}        -319     65    -57    330       0       0       0       0                    
         Static Seismic 8{1}        -319     64    -57    330       0       0       0       0                    
         Pressure 1{1}                 2     -2      0      3       0       0       0       0                    
         GT1{1}                      317   -413     58    523       0       0       0       0                    
         GT1P1{1}                    319   -415     57    526       0       0       0       0                    
         GT1P1E1{1}                    0   -287      0    287       0       0       0       0                    
         GT1P1E2{1}                    0   -288      0    288       0       0       0       0                    
         GT1P1E3{1}                    0   -332      0    332       0       0       0       0                    
         GT1P1E4{1}                    0   -334      0    334       0       0       0       0                    
         GT1P1E5{1}                    0   -304      0    304       0       0       0       0                    
         GT1P1E6{1}                    0   -305      0    305       0       0       0       0                    
         GT1P1E7{1}                    0   -350      0    350       0       0       0       0                    
         GT1P1E8{1}                    0   -351      0    351       0       0       0       0                    
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  18 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 N53     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                   -1   -111     -3    111      24       2     -40      47                    
         Thermal 1{1}               -239      1   -491    547      -2     163      -2     163                    
         Static Seismic 1{1}         240     15    308    391       0       8      19      21                    
         Static Seismic 2{1}         227     12    147    271       1      79      17      81                    
         Static Seismic 3{1}         239    -12    307    389       6       9      10      14                    
         Static Seismic 4{1}         227    -14    146    270       7      80       8      80                    
         Static Seismic 5{1}         134     15    276    307       0     -31      18      36                    
         Static Seismic 6{1}         122     13    115    168       1      39      16      43                    
         Static Seismic 7{1}         133    -12    275    306       6     -31       9      32                    
         Static Seismic 8{1}         121    -14    114    167       7      40       7      41                    
         Pressure 1{1}                -1      0     -4      4       0       2       0       2                    
         GT1{1}                     -240   -109   -495    561      22     165     -42     172                    
         GT1P1{1}                   -241   -109   -499    565      22     167     -42     174                    
         GT1P1E1{1}                   -2    -95   -191    213      22     175     -23     178                    
         GT1P1E2{1}                  -14    -97   -352    365      23     246     -25     248                    
         GT1P1E3{1}                   -2   -121   -192    227      28     176     -33     181                    
         GT1P1E4{1}                  -14   -123   -353    374      29     246     -35     251                    
         GT1P1E5{1}                 -108    -95   -222    265      22     136     -24     139                    
         GT1P1E6{1}                 -120    -97   -383    413      23     206     -26     209                    
         GT1P1E7{1}                 -108   -121   -224    276      28     136     -34     143                    
         GT1P1E8{1}                 -120   -123   -384    421      29     207     -36     212                    
  
 P04     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    2    -77     -2     77      -2       2     -40      40                    
         Thermal 1{1}               -207    -38    176    274     -21    -592     -84     598                    
         Static Seismic 1{1}         123     15     65    140       5    -143      17     144                    
         Static Seismic 2{1}         140     10    -12    141     -11      18       1      22                    
         Static Seismic 3{1}         122     -8     65    138       6    -144      -1     144                    
         Static Seismic 4{1}         139    -13    -11    140     -11      16     -17      26                    
         Static Seismic 5{1}          15    -23     73     78      12    -177     -56     186                    
         Static Seismic 6{1}          33    -25     -4     42      -5     -16     -66      68                    
         Static Seismic 7{1}          16    -42     74     86      11    -178     -67     191                    
         Static Seismic 8{1}          35    -45     -3     57      -5     -18     -78      80                    
         Pressure 1{1}                -2     -1      3      3       0      -9      -1       9                    
         GT1{1}                     -205   -116    173    292     -23    -590    -124     603                    
         GT1P1{1}                   -207   -116    176    295     -24    -599    -125     612                    
         GT1P1E1{1}                  -84   -102    240    274     -18    -741    -108     750                    
         GT1P1E2{1}                  -66   -106    164    206     -35    -580    -124     595                    
         GT1P1E3{1}                  -84   -124    241    284     -18    -743    -126     754                    
         GT1P1E4{1}                  -67   -129    164    220     -34    -582    -142     600                    
         GT1P1E5{1}                 -192   -139    249    344     -12    -776    -181     797                    
         GT1P1E6{1}                 -173   -141    172    282     -28    -615    -192     645                    
         GT1P1E7{1}                 -190   -158    249    351     -12    -777    -192     800                    
         GT1P1E8{1}                 -172   -161    173    292     -28    -616    -204     650                    
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  19 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 Q04     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    5    -93      3     94      -1     -10     -73      74                    
         Thermal 1{1}                -56     26     65     90      51    -172      79     196                    
         Static Seismic 1{1}         262    -29     16    264     -15     -43     -80      91                    
         Static Seismic 2{1}         239    -25    -64    249     -11     124     -68     142                    
         Static Seismic 3{1}         263    -52     16    268     -15     -44     -98     109                    
         Static Seismic 4{1}         239    -47    -64    252     -11     123     -87     151                    
         Static Seismic 5{1}         167    -30     41    175     -13    -112     -81     138                    
         Static Seismic 6{1}         144    -25    -38    151     -10      55     -69      89                    
         Static Seismic 7{1}         168    -52     42    180     -13    -113     -98     150                    
         Static Seismic 8{1}         144    -48    -38    157     -10      54     -87     103                    
         Pressure 1{1}                -1      0      1      1       1      -2       1       2                    
         GT1{1}                      -51    -67     68    109      50    -182       6     189                    
         GT1P1{1}                    -52    -67     69    109      50    -184       6     191                    
         GT1P1E1{1}                  211    -96     85    246      36    -227     -73     241                    
         GT1P1E2{1}                  187    -91      5    209      39     -59     -62      94                    
         GT1P1E3{1}                  211   -119     85    257      35    -228     -92     248                    
         GT1P1E4{1}                  188   -114      5    220      39     -61     -81     108                    
         GT1P1E5{1}                  115    -97    110    187      37    -295     -74     307                    
         GT1P1E6{1}                   92    -92     31    134      41    -129     -63     149                    
         GT1P1E7{1}                  116   -119    111    200      37    -296     -92     313                    
         GT1P1E8{1}                   93   -115     31    151      40    -130     -81     158                    
  
 R05     Guide     Tag No.: <None>  [ID: R05  1]                                 
         Gravity{1}                    0    -59      0     59       0       0       0       0                    
         Thermal 1{1}                -24      2     37     44       0       0       0       0                    
         Static Seismic 1{1}          24     -3    -37     44       0       0       0       0                    
         Static Seismic 2{1}          24     -3    -37     44       0       0       0       0                    
         Static Seismic 3{1}          24    -17    -37     47       0       0       0       0                    
         Static Seismic 4{1}          24    -17    -37     47       0       0       0       0                    
         Static Seismic 5{1}          24     -2    -37     44       0       0       0       0                    
         Static Seismic 6{1}          24     -2    -37     44       0       0       0       0                    
         Static Seismic 7{1}          24    -16    -37     47       0       0       0       0                    
         Static Seismic 8{1}          24    -16    -37     47       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -24    -56     37     71       0       0       0       0                    
         GT1P1{1}                    -24    -56     37     71       0       0       0       0                    
         GT1P1E1{1}                    0    -59      0     59       0       0       0       0                    
         GT1P1E2{1}                    0    -59      0     59       0       0       0       0                    
         GT1P1E3{1}                    0    -73      0     73       0       0       0       0                    
         GT1P1E4{1}                    0    -73      0     73       0       0       0       0                    
         GT1P1E5{1}                    0    -58      0     58       0       0       0       0                    
         GT1P1E6{1}                    0    -58      0     58       0       0       0       0                    
         GT1P1E7{1}                    0    -72      0     72       0       0       0       0                    
         GT1P1E8{1}                    0    -72      0     72       0       0       0       0                    
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  20 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 R06     Guide     Tag No.: <None>  [ID: R06  1]                                 
         Gravity{1}                    0    -89      0     89       0       0       0       0                    
         Thermal 1{1}                 -4      0    -69     69       0       0       0       0                    
         Static Seismic 1{1}           4     12     69     71       0       0       0       0                    
         Static Seismic 2{1}          21     12     69     73       0       0       0       0                    
         Static Seismic 3{1}           4     -9     69     70       0       0       0       0                    
         Static Seismic 4{1}          21     -9     69     73       0       0       0       0                    
         Static Seismic 5{1}         -15     12     69     72       0       0       0       0                    
         Static Seismic 6{1}           1     12     69     70       0       0       0       0                    
         Static Seismic 7{1}         -15     -9     69     72       0       0       0       0                    
         Static Seismic 8{1}           1     -9     69     70       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                       -4    -89    -69    113       0       0       0       0                    
         GT1P1{1}                     -4    -89    -69    113       0       0       0       0                    
         GT1P1E1{1}                    0    -77      0     77       0       0       0       0                    
         GT1P1E2{1}                   16    -77      0     79       0       0       0       0                    
         GT1P1E3{1}                    0    -98      0     98       0       0       0       0                    
         GT1P1E4{1}                   16    -98      0     99       0       0       0       0                    
         GT1P1E5{1}                  -20    -77      0     79       0       0       0       0                    
         GT1P1E6{1}                   -3    -77      0     77       0       0       0       0                    
         GT1P1E7{1}                  -20    -98      0    100       0       0       0       0                    
         GT1P1E8{1}                   -3    -98      0     98       0       0       0       0                    
  
 S27     Rod Hgr   Tag No.: <None>  [ID: S27  1]                                 
         Gravity{1}                    0    -88      0     88       0       0       0       0                    
         Thermal 1{1}                -31   -144    -41    153       0       0       0       0                    
         Static Seismic 1{1}          31    104     44    117       0       0       0       0                    
         Static Seismic 2{1}          31    115     44    127       0       0       0       0                    
         Static Seismic 3{1}          31     80     44     96       0       0       0       0                    
         Static Seismic 4{1}          31     92     44    106       0       0       0       0                    
         Static Seismic 5{1}          31     75     44     92       0       0       0       0                    
         Static Seismic 6{1}          31     82     44     98       0       0       0       0                    
         Static Seismic 7{1}          31     46     44     71       0       0       0       0                    
         Static Seismic 8{1}          31     54     44     76       0       0       0       0                    
         Pressure 1{1}                 0     -1     -3      3       0       0       0       0                    
         GT1{1}                      -31   -233    -41    238       0       0       0       0                    
         GT1P1{1}                    -31   -233    -44    239       0       0       0       0                    
         GT1P1E1{1}                    0   -129      0    129       0       0       0       0                    
         GT1P1E2{1}                    0   -118      0    118       0       0       0       0                    
         GT1P1E3{1}                    0   -154      0    154       0       0       0       0                    
         GT1P1E4{1}                    0   -142      0    142       0       0       0       0                    
         GT1P1E5{1}                    0   -158      0    158       0       0       0       0                    
         GT1P1E6{1}                    0   -151      0    151       0       0       0       0                    
         GT1P1E7{1}                    0   -187      0    187       0       0       0       0                    
         GT1P1E8{1}                    0   -179      0    179       0       0       0       0                    
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  21 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 S02     Rod Hgr   Tag No.: <None>  [ID: S02  1]                                 
         Gravity{1}                    0      0      0      0       0       0       0       0                    
         Thermal 1{1}                  0      0      0      0       0       0       0       0                    
         Static Seismic 1{1}           0    -71     -2     71       0       0       0       0                    
         Static Seismic 2{1}           0    -55     -2     55       0       0       0       0                    
         Static Seismic 3{1}           0    -46     -2     46       0       0       0       0                    
         Static Seismic 4{1}           0    -31     -2     31       0       0       0       0                    
         Static Seismic 5{1}           0    -59     -2     60       0       0       0       0                    
         Static Seismic 6{1}           0    -44     -2     44       0       0       0       0                    
         Static Seismic 7{1}           0    -33     -2     33       0       0       0       0                    
         Static Seismic 8{1}           0    -17     -2     18       0       0       0       0                    
         Pressure 1{1}                 0     -3      2      3       0       0       0       0                    
         GT1{1}                        0      0      0      0       0       0       0       0                    
         GT1P1{1}                      0     -3      2      3       0       0       0       0                    
         GT1P1E1{1}                    0    -74      0     74       0       0       0       0                    
         GT1P1E2{1}                    0    -58      0     58       0       0       0       0                    
         GT1P1E3{1}                    0    -48      0     48       0       0       0       0                    
         GT1P1E4{1}                    0    -34      0     34       0       0       0       0                    
         GT1P1E5{1}                    0    -62      0     62       0       0       0       0                    
         GT1P1E6{1}                    0    -47      0     47       0       0       0       0                    
         GT1P1E7{1}                    0    -36      0     36       0       0       0       0                    
         GT1P1E8{1}                    0    -20      0     20       0       0       0       0                    
  
 S06     Guide     Tag No.: <None>  [ID: S06  1]                                 
         Gravity{1}                   -3      0      0      3       0       0       0       0                    
         Thermal 1{1}                -20    -11     15     27       0       0       0       0                    
         Static Seismic 1{1}          24     11    110    113       0       0       0       0                    
         Static Seismic 2{1}          14     11    -15     24       0       0       0       0                    
         Static Seismic 3{1}          23     11    120    122       0       0       0       0                    
         Static Seismic 4{1}          14     11    -15     23       0       0       0       0                    
         Static Seismic 5{1}         -31     11    114    118       0       0       0       0                    
         Static Seismic 6{1}         -42     11    -15     46       0       0       0       0                    
         Static Seismic 7{1}         -32     11    123    127       0       0       0       0                    
         Static Seismic 8{1}         -42     11    -15     46       0       0       0       0                    
         Pressure 1{1}                -1      0      1      1       0       0       0       0                    
         GT1{1}                      -23    -11     15     29       0       0       0       0                    
         GT1P1{1}                    -24    -11     15     30       0       0       0       0                    
         GT1P1E1{1}                    0      0    126    126       0       0       0       0                    
         GT1P1E2{1}                  -10      0      0     10       0       0       0       0                    
         GT1P1E3{1}                   -1      0    135    135       0       0       0       0                    
         GT1P1E4{1}                  -10      0      0     10       0       0       0       0                    
         GT1P1E5{1}                  -55      0    129    140       0       0       0       0                    
         GT1P1E6{1}                  -66      0      0     66       0       0       0       0                    
         GT1P1E7{1}                  -56      0    138    149       0       0       0       0                    
         GT1P1E8{1}                  -66      0      0     66       0       0       0       0                    
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  22 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 S15     Guide     Tag No.: <None>  [ID: S15  1]                                 
         Gravity{1}                    0   -166      0    166       0       0       0       0                    
         Thermal 1{1}                  0     56   -258    264       0       0       0       0                    
         Static Seismic 1{1}           0    121    342    363       0       0       0       0                    
         Static Seismic 2{1}           0     43    150    156       0       0       0       0                    
         Static Seismic 3{1}           0     49    334    337       0       0       0       0                    
         Static Seismic 4{1}           0    -30    143    147       0       0       0       0                    
         Static Seismic 5{1}           0    134    341    367       0       0       0       0                    
         Static Seismic 6{1}           0     54    154    163       0       0       0       0                    
         Static Seismic 7{1}           0     61    334    340       0       0       0       0                    
         Static Seismic 8{1}           0    -20    148    149       0       0       0       0                    
         Pressure 1{1}                 0      4      1      4       0       0       0       0                    
         GT1{1}                        0   -110   -258    280       0       0       0       0                    
         GT1P1{1}                      0   -106   -257    278       0       0       0       0                    
         GT1P1E1{1}                    0     15     85     86       0       0       0       0                    
         GT1P1E2{1}                    0    -63   -107    124       0       0       0       0                    
         GT1P1E3{1}                    0    -58     77     96       0       0       0       0                    
         GT1P1E4{1}                    0   -136   -113    177       0       0       0       0                    
         GT1P1E5{1}                    0     27     85     89       0       0       0       0                    
         GT1P1E6{1}                    0    -52   -103    115       0       0       0       0                    
         GT1P1E7{1}                    0    -45     77     89       0       0       0       0                    
         GT1P1E8{1}                    0   -126   -109    167       0       0       0       0                    
  
 S15     Line Stp  Tag No.: <None>  [ID: S15  2]                                 
         Gravity{1}                   13      0      0     13       0       0       0       0                    
         Thermal 1{1}                 12      0      0     12       0       0       0       0                    
         Static Seismic 1{1}          53      0      0     53       0       0       0       0                    
         Static Seismic 2{1}          46      0      0     46       0       0       0       0                    
         Static Seismic 3{1}          54      0      0     54       0       0       0       0                    
         Static Seismic 4{1}          48      0      0     48       0       0       0       0                    
         Static Seismic 5{1}         -13      0      0     13       0       0       0       0                    
         Static Seismic 6{1}         -18      0      0     18       0       0       0       0                    
         Static Seismic 7{1}         -12      0      0     12       0       0       0       0                    
         Static Seismic 8{1}         -17      0      0     17       0       0       0       0                    
         Pressure 1{1}                 1      0      0      1       0       0       0       0                    
         GT1{1}                       25      0      0     25       0       0       0       0                    
         GT1P1{1}                     26      0      0     26       0       0       0       0                    
         GT1P1E1{1}                   79      0      0     79       0       0       0       0                    
         GT1P1E2{1}                   72      0      0     72       0       0       0       0                    
         GT1P1E3{1}                   79      0      0     79       0       0       0       0                    
         GT1P1E4{1}                   73      0      0     73       0       0       0       0                    
         GT1P1E5{1}                   12      0      0     12       0       0       0       0                    
         GT1P1E6{1}                    8      0      0      8       0       0       0       0                    
         GT1P1E7{1}                   14      0      0     14       0       0       0       0                    
         GT1P1E8{1}                    9      0      0      9       0       0       0       0                    
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                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 S19     Guide     Tag No.: <None>  [ID: S19  2]                                 
         Gravity{1}                    0   -103      0    103       0       0       0       0                    
         Thermal 1{1}                 21     37    -47     63       0       0       0       0                    
         Static Seismic 1{1}         -21   -109     47    121       0       0       0       0                    
         Static Seismic 2{1}         -21    -28     47     59       0       0       0       0                    
         Static Seismic 3{1}         -21   -121     47    132       0       0       0       0                    
         Static Seismic 4{1}         -21    -38     47     64       0       0       0       0                    
         Static Seismic 5{1}         -21   -119     47    130       0       0       0       0                    
         Static Seismic 6{1}         -21    -33     47     61       0       0       0       0                    
         Static Seismic 7{1}         -21   -130     47    140       0       0       0       0                    
         Static Seismic 8{1}         -21    -43     47     67       0       0       0       0                    
         Pressure 1{1}                 0     -1      0      1       0       0       0       0                    
         GT1{1}                       21    -66    -47     84       0       0       0       0                    
         GT1P1{1}                     21    -66    -47     84       0       0       0       0                    
         GT1P1E1{1}                    0   -175      0    175       0       0       0       0                    
         GT1P1E2{1}                    0    -94      0     94       0       0       0       0                    
         GT1P1E3{1}                    0   -187      0    187       0       0       0       0                    
         GT1P1E4{1}                    0   -105      0    105       0       0       0       0                    
         GT1P1E5{1}                    0   -186      0    186       0       0       0       0                    
         GT1P1E6{1}                    0    -99      0     99       0       0       0       0                    
         GT1P1E7{1}                    0   -196      0    196       0       0       0       0                    
         GT1P1E8{1}                    0   -110      0    110       0       0       0       0                    
  
 S20     Guide     Tag No.: <None>  [ID: S20  1]                                 
         Gravity{1}                   -2   -466      0    466       0       0       0       0                    
         Thermal 1{1}                 12      3    361    361       0       0       0       0                    
         Static Seismic 1{1}          61     57   -361    371       0       0       0       0                    
         Static Seismic 2{1}          79     51   -361    373       0       0       0       0                    
         Static Seismic 3{1}          60    -56   -361    370       0       0       0       0                    
         Static Seismic 4{1}          79    -62   -361    375       0       0       0       0                    
         Static Seismic 5{1}        -104     57   -361    380       0       0       0       0                    
         Static Seismic 6{1}         -86     52   -361    375       0       0       0       0                    
         Static Seismic 7{1}        -105    -56   -361    380       0       0       0       0                    
         Static Seismic 8{1}         -86    -62   -361    376       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                        9   -463    361    587       0       0       0       0                    
         GT1P1{1}                      9   -463    361    587       0       0       0       0                    
         GT1P1E1{1}                   70   -406      0    412       0       0       0       0                    
         GT1P1E2{1}                   89   -412      0    421       0       0       0       0                    
         GT1P1E3{1}                   70   -519      0    524       0       0       0       0                    
         GT1P1E4{1}                   88   -525      0    532       0       0       0       0                    
         GT1P1E5{1}                  -94   -406      0    417       0       0       0       0                    
         GT1P1E6{1}                  -76   -411      0    418       0       0       0       0                    
         GT1P1E7{1}                  -95   -519      0    528       0       0       0       0                    
         GT1P1E8{1}                  -77   -525      0    530       0       0       0       0                      
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
  
 K09    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 197       3       2       0 1.00 1.00 1.00 1.00  23a SUST     771  16700   
        TR:Amb to T1{1}                62      24      55      11 1.00 1.00 1.00 1.00 (17) DISP    5628  25050   
        Amb to T1{1}                   62      24      55      11 1.00 1.00 1.00 1.00 (17) DISP    5628  25050   
        Sus. + E1{1}                   26      65      19      10 1.00 1.00            23a  OCC    7014  22211   
        Sus. + E2{1}                    1       4      19      15 1.00 1.00            23a  OCC    2972  22211   
        Sus. + E3{1}                   41      65      18      10 1.00 1.00            23a  OCC    7023  22211   
        Sus. + E4{1}                   14       4      19      15 1.00 1.00            23a  OCC    2940  22211   
        Sus. + E5{1}                   31      66      55       5 1.00 1.00            23a  OCC    8661  22211   
        Sus. + E6{1}                    5       5      55      10 1.00 1.00            23a  OCC    5909  22211   
        Sus. + E7{1}                   46      65      55       5 1.00 1.00            23a  OCC    8699  22211   
        Sus. + E8{1}                   20       4      55      10 1.00 1.00            23a  OCC    5983  22211   
  
 K08    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 197       3       2       0 1.00 1.00 1.00 1.00  23a SUST     745  16700   
        TR:Amb to T1{1}                62      24      53      11 1.00 1.00 1.00 1.00 (17) DISP    5496  25050   
        Amb to T1{1}                   62      24      53      11 1.00 1.00 1.00 1.00 (17) DISP    5496  25050   
        Sus. + E1{1}                   26      62      18      10 1.00 1.00            23a  OCC    6781  22211   
        Sus. + E2{1}                    1       3      19      15 1.00 1.00            23a  OCC    2895  22211   
        Sus. + E3{1}                   41      62      18      10 1.00 1.00            23a  OCC    6794  22211   
        Sus. + E4{1}                   14       3      18      15 1.00 1.00            23a  OCC    2865  22211   
        Sus. + E5{1}                   31      63      53       5 1.00 1.00            23a  OCC    8371  22211   
        Sus. + E6{1}                    5       4      53      10 1.00 1.00            23a  OCC    5716  22211   
        Sus. + E7{1}                   46      63      53       5 1.00 1.00            23a  OCC    8411  22211   
        Sus. + E8{1}                   20       4      53      10 1.00 1.00            23a  OCC    5788  22211   
  
 H30    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 200       2       1       1 1.00 1.00 1.00 1.00  23a SUST     690  16700   
        TR:Amb to T1{1}                32      25      42       8 1.00 1.00 1.00 1.00 (17) DISP    4499  25050   
        Amb to T1{1}                   32      25      42       8 1.00 1.00 1.00 1.00 (17) DISP    4499  25050   
        Sus. + E1{1}                   10      71      35       3 1.00 1.00            23a  OCC    8012  22211   
        Sus. + E2{1}                    1      25      38       2 1.00 1.00            23a  OCC    4794  22211   
        Sus. + E3{1}                   26      70      35       3 1.00 1.00            23a  OCC    8003  22211   
        Sus. + E4{1}                   17      25      38       3 1.00 1.00            23a  OCC    4786  22211   
        Sus. + E5{1}                    1      70      32       9 1.00 1.00            23a  OCC    7817  22211   
        Sus. + E6{1}                    8      24      30       9 1.00 1.00            23a  OCC    4208  22211   
        Sus. + E7{1}                   16      69      32       9 1.00 1.00            23a  OCC    7815  22211   
        Sus. + E8{1}                    8      24      30       9 1.00 1.00            23a  OCC    4189  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H29    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 200       2       1       1 1.00 1.00 1.00 1.00  23a SUST     690  16700   
        TR:Amb to T1{1}                32      24      40       8 1.00 1.00 1.00 1.00 (17) DISP    4323  25050   
        Amb to T1{1}                   32      24      40       8 1.00 1.00 1.00 1.00 (17) DISP    4323  25050   
        Sus. + E1{1}                   10      69      34       3 1.00 1.00            23a  OCC    7792  22211   
        Sus. + E2{1}                    1      25      37       2 1.00 1.00            23a  OCC    4670  22211   
        Sus. + E3{1}                   26      69      34       3 1.00 1.00            23a  OCC    7782  22211   
        Sus. + E4{1}                   17      24      36       3 1.00 1.00            23a  OCC    4662  22211   
        Sus. + E5{1}                    1      68      31       9 1.00 1.00            23a  OCC    7629  22211   
        Sus. + E6{1}                    8      24      29       9 1.00 1.00            23a  OCC    4123  22211   
        Sus. + E7{1}                   16      67      31       9 1.00 1.00            23a  OCC    7625  22211   
        Sus. + E8{1}                    7      23      29       9 1.00 1.00            23a  OCC    4102  22211   
  
 C51    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 564      65       5       1 1.00 1.00 1.00 1.00  23a SUST    2026  16700   
        TR:Amb to T1{1}                93       5     107      26 1.00 1.00 1.00 1.00 (17) DISP    2438  25050   
        Amb to T1{1}                   93       5     107      26 1.00 1.00 1.00 1.00 (17) DISP    2438  25050   
        Sus. + E1{1}                   67     162     194      37 1.00 1.00            23a  OCC    6952  22211   
        Sus. + E2{1}                   38     101     157      62 1.00 1.00            23a  OCC    5848  22211   
        Sus. + E3{1}                   77     148     191      37 1.00 1.00            23a  OCC    6766  22211   
        Sus. + E4{1}                   52     101     156      59 1.00 1.00            23a  OCC    5821  22211   
        Sus. + E5{1}                   45     169      72      11 1.00 1.00            23a  OCC    4886  22211   
        Sus. + E6{1}                    2      86      19      19 1.00 1.00            23a  OCC    2745  22211   
        Sus. + E7{1}                   57     154      71      11 1.00 1.00            23a  OCC    4593  22211   
        Sus. + E8{1}                   17      86      20      17 1.00 1.00            23a  OCC    2728  22211   
  
 N53    Max P{1}                                                                      (3a) HOOP    1158  16700   
        GR + Max P{1}                 306      45       4      12 1.00 1.00 1.00 1.00  23a SUST    2216  16700   
        TR:Amb to T1{1}               517       0     163       3 1.00 1.00 1.00 1.00 (17) DISP    6641  25050   
        Amb to T1{1}                  517       0     163       3 1.00 1.00 1.00 1.00 (17) DISP    6641  25050   
        Sus. + E1{1}                  385      58      12      25 1.00 1.00            23a  OCC    3454  22211   
        Sus. + E2{1}                  265      56      83      25 1.00 1.00            23a  OCC    5708  22211   
        Sus. + E3{1}                  385      48      13      23 1.00 1.00            23a  OCC    3184  22211   
        Sus. + E4{1}                  264      46      84      22 1.00 1.00            23a  OCC    5688  22211   
        Sus. + E5{1}                  290      58      35      25 1.00 1.00            23a  OCC    3990  22211   
        Sus. + E6{1}                  169      56      43      24 1.00 1.00            23a  OCC    4095  22211   
        Sus. + E7{1}                  289      47      35      22 1.00 1.00            23a  OCC    3841  22211   
        Sus. + E8{1}                  168      45      44      21 1.00 1.00            23a  OCC    4041  22211   
  
 C27  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119     391      11      11 1.00 1.00 1.00 1.00  23a SUST    3357  16700   
        TR:Amb to T1{1}                70      95     219      66 1.00 1.00 1.00 1.00 (17) DISP    1753  25050   
        Amb to T1{1}                   70      95     219      66 1.00 1.00 1.00 1.00 (17) DISP    1753  25050   
        Sus. + E1{1}                   25     547     182      74 1.00 1.00            23a  OCC    5105  22211   
        Sus. + E2{1}                   73     471     270      79 1.00 1.00            23a  OCC    5413  22211   
        Sus. + E3{1}                   24     457     192      73 1.00 1.00            23a  OCC    4834  22211   
        Sus. + E4{1}                   71     399     278      78 1.00 1.00            23a  OCC    5383  22211   
        Sus. + E5{1}                   28     546     329      66 1.00 1.00            23a  OCC    5958  22211   
        Sus. + E6{1}                   79     435     320      56 1.00 1.00            23a  OCC    5677  22211   
        Sus. + E7{1}                   27     453     333      64 1.00 1.00            23a  OCC    5777  22211   
        Sus. + E8{1}                   77     436     323      54 1.00 1.00            23a  OCC    5699  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C27  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119     391      11      11 1.00 1.00 1.00 1.00  23a SUST    3357  16700   
        TR:Amb to T1{1}                26      95     219      66 1.00 1.00 1.00 1.00 (17) DISP    1735  25050   
        Amb to T1{1}                   26      95     219      66 1.00 1.00 1.00 1.00 (17) DISP    1735  25050   
        Sus. + E1{1}                   19     547     182      74 1.00 1.00            23a  OCC    5103  22211   
        Sus. + E2{1}                   29     471     270      79 1.00 1.00            23a  OCC    5393  22211   
        Sus. + E3{1}                   21     457     192      73 1.00 1.00            23a  OCC    4833  22211   
        Sus. + E4{1}                   27     399     278      78 1.00 1.00            23a  OCC    5363  22211   
        Sus. + E5{1}                   16     546     329      66 1.00 1.00            23a  OCC    5953  22211   
        Sus. + E6{1}                   35     435     320      56 1.00 1.00            23a  OCC    5656  22211   
        Sus. + E7{1}                   17     453     333      64 1.00 1.00            23a  OCC    5773  22211   
        Sus. + E8{1}                   33     436     323      54 1.00 1.00            23a  OCC    5679  22211   
  
 L16    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 108      21      13       0 1.72 1.72 1.00 1.00  23a SUST    4345  16700   
        TR:Amb to T1{1}                 9       6       4       0 2.30 2.30 2.30 1.00 (17) DISP    1484  25050   
        Amb to T1{1}                    9       6       4       0 2.30 2.30 2.30 1.00 (17) DISP    1484  25050   
        Sus. + E1{1}                    0      22      14       2 1.72 1.72            23a  OCC    4621  22211   
        Sus. + E2{1}                    0      25      14       1 1.72 1.72            23a  OCC    5070  22211   
        Sus. + E3{1}                    7      27      16       2 1.72 1.72            23a  OCC    5458  22211   
        Sus. + E4{1}                    7      22      17       1 1.72 1.72            23a  OCC    4916  22211   
        Sus. + E5{1}                    2      23      15       4 1.72 1.72            23a  OCC    4916  22211   
        Sus. + E6{1}                    1      25      14       1 1.72 1.72            23a  OCC    4953  22211   
        Sus. + E7{1}                    8      28      19       4 1.72 1.72            23a  OCC    5911  22211   
        Sus. + E8{1}                    8      23      18       1 1.72 1.72            23a  OCC    5245  22211   
  
 C42    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513     145      18      18 1.00 1.00 1.00 1.00  23a SUST    3820  16700   
        TR:Amb to T1{1}                66      18      22      28 1.00 1.00 1.00 1.00 (17) DISP     894  25050   
        Amb to T1{1}                   66      18      22      28 1.00 1.00 1.00 1.00 (17) DISP     894  25050   
        Sus. + E1{1}                  116     221      46      31 1.00 1.00            23a  OCC    5802  22211   
        Sus. + E2{1}                   87     206      30      46 1.00 1.00            23a  OCC    5461  22211   
        Sus. + E3{1}                  116     183      42      27 1.00 1.00            23a  OCC    4978  22211   
        Sus. + E4{1}                   89     169      41      43 1.00 1.00            23a  OCC    4835  22211   
        Sus. + E5{1}                   52     193      20      26 1.00 1.00            23a  OCC    4995  22211   
        Sus. + E6{1}                    9     179      27      36 1.00 1.00            23a  OCC    4744  22211   
        Sus. + E7{1}                   52     159      20      22 1.00 1.00            23a  OCC    4215  22211   
        Sus. + E8{1}                   10     145      39      33 1.00 1.00            23a  OCC    4415  22211   
  
 C43  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513     109      18      18 1.08 1.19 1.00 1.00  23a SUST    3237  16700   
        TR:Amb to T1{1}                66      38      27      28 1.44 1.58 1.58 1.00 (17) DISP    1685  25050   
        Amb to T1{1}                   66      38      27      28 1.44 1.58 1.58 1.00 (17) DISP    1685  25050   
        Sus. + E1{1}                  116     197      58      31 1.08 1.19            23a  OCC    5748  22211   
        Sus. + E2{1}                   87     176      19      46 1.08 1.19            23a  OCC    5065  22211   
        Sus. + E3{1}                  117     167      53      27 1.08 1.19            23a  OCC    5044  22211   
        Sus. + E4{1}                   89     148      27      43 1.08 1.19            23a  OCC    4423  22211   
        Sus. + E5{1}                   52     165      31      26 1.08 1.19            23a  OCC    4692  22211   
        Sus. + E6{1}                    8     142      26      36 1.08 1.19            23a  OCC    4157  22211   
        Sus. + E7{1}                   52     139      26      22 1.08 1.19            23a  OCC    4039  22211   
        Sus. + E8{1}                   10     117      35      33 1.08 1.19            23a  OCC    3833  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E19    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 555       5       1       3 1.00 1.00 1.00 1.00  23a SUST     674  16700   
        TR:Amb to T1{1}               138      49     121      31 1.00 1.00 1.00 1.00 (17) DISP    2998  25050   
        Amb to T1{1}                  138      49     121      31 1.00 1.00 1.00 1.00 (17) DISP    2998  25050   
        Sus. + E1{1}                   39      25     143      57 1.00 1.00            23a  OCC    4189  22211   
        Sus. + E2{1}                   94      94     194      34 1.00 1.00            23a  OCC    5626  22211   
        Sus. + E3{1}                   46      25     143      56 1.00 1.00            23a  OCC    4175  22211   
        Sus. + E4{1}                  101      93     192      34 1.00 1.00            23a  OCC    5579  22211   
        Sus. + E5{1}                    6      34      36       3 1.00 1.00            23a  OCC    1702  22211   
        Sus. + E6{1}                   52      70      10      31 1.00 1.00            23a  OCC    2333  22211   
        Sus. + E7{1}                   16      32      36       4 1.00 1.00            23a  OCC    1695  22211   
        Sus. + E8{1}                   61      69      11      30 1.00 1.00            23a  OCC    2323  22211   
  
 S20  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     426       0     325 1.00 1.00 1.00 1.00  23a SUST    4304  16700   
        TR:Amb to T1{1}               361       0       0       0 1.00 1.00 1.00 1.00 (17) DISP     162  25050   
        Amb to T1{1}                  361       0       0       0 1.00 1.00 1.00 1.00 (17) DISP     162  25050   
        Sus. + E1{1}                  428     500      18     387 1.00 1.00            23a  OCC    5185  22211   
        Sus. + E2{1}                  294     453     134     387 1.00 1.00            23a  OCC    5515  22211   
        Sus. + E3{1}                  428     453      18     339 1.00 1.00            23a  OCC    4752  22211   
        Sus. + E4{1}                  294     500     134     339 1.00 1.00            23a  OCC    5553  22211   
        Sus. + E5{1}                  428     500     134     339 1.00 1.00            23a  OCC    5616  22211   
        Sus. + E6{1}                  294     453      18     339 1.00 1.00            23a  OCC    4691  22211   
        Sus. + E7{1}                  428     453     134     387 1.00 1.00            23a  OCC    5574  22211   
        Sus. + E8{1}                  294     500      18     387 1.00 1.00            23a  OCC    5131  22211   
  
 M03 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1303     510       0       0 1.33 1.10 1.00 1.00  23a SUST    5502  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E2{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E3{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E4{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E5{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E6{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E7{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E8{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
  
 T05    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 108      19       2       3 1.72 1.72 1.00 1.00  23a SUST    3382  16700   
        TR:Amb to T1{1}                 3       0       5       3 2.30 2.30 2.30 1.00 (17) DISP    1044  25050   
        Amb to T1{1}                    3       0       5       3 2.30 2.30 2.30 1.00 (17) DISP    1044  25050   
        Sus. + E1{1}                    0      21       2       3 1.72 1.72            23a  OCC    3740  22211   
        Sus. + E2{1}                    2      26       8       4 1.72 1.72            23a  OCC    4872  22211   
        Sus. + E3{1}                    6      26       2       4 1.72 1.72            23a  OCC    4518  22211   
        Sus. + E4{1}                    4      22       8       3 1.72 1.72            23a  OCC    4362  22211   
        Sus. + E5{1}                    2      22      12       5 1.72 1.72            23a  OCC    5133  22211   
        Sus. + E6{1}                    4      25       7       7 1.72 1.72            23a  OCC    4789  22211   
        Sus. + E7{1}                    4      27      13       5 1.72 1.72            23a  OCC    5489  22211   
        Sus. + E8{1}                    3      21       7       6 1.72 1.72            23a  OCC    4313  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S20  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     426       0     325 1.00 1.00 1.00 1.00  23a SUST    4304  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   67     500      18     387 1.00 1.00            23a  OCC    5044  22211   
        Sus. + E2{1}                   67     453     134     387 1.00 1.00            23a  OCC    5417  22211   
        Sus. + E3{1}                   67     453      18     339 1.00 1.00            23a  OCC    4590  22211   
        Sus. + E4{1}                   67     500     134     339 1.00 1.00            23a  OCC    5447  22211   
        Sus. + E5{1}                   67     500     134     339 1.00 1.00            23a  OCC    5447  22211   
        Sus. + E6{1}                   67     453      18     339 1.00 1.00            23a  OCC    4590  22211   
        Sus. + E7{1}                   67     453     134     387 1.00 1.00            23a  OCC    5417  22211   
        Sus. + E8{1}                   67     500      18     387 1.00 1.00            23a  OCC    5044  22211   
  
 S17 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      23     217     232 1.33 1.10 1.00 1.00  23a SUST    2825  16700   
        TR:Amb to T1{1}               245     126      63      57 1.77 1.47 1.00 1.00 (17) DISP    1830  25050   
        Amb to T1{1}                  245     126      63      57 1.77 1.47 1.00 1.00 (17) DISP    1830  25050   
        Sus. + E1{1}                  321     226     392     302 1.33 1.10            23a  OCC    5422  22211   
        Sus. + E2{1}                  181     154     318     239 1.33 1.10            23a  OCC    4403  22211   
        Sus. + E3{1}                  321     231     347     365 1.33 1.10            23a  OCC    5412  22211   
        Sus. + E4{1}                  181     158     272     302 1.33 1.10            23a  OCC    4362  22211   
        Sus. + E5{1}                  311     165     367     342 1.33 1.10            23a  OCC    4943  22211   
        Sus. + E6{1}                  171      92     286     274 1.33 1.10            23a  OCC    3816  22211   
        Sus. + E7{1}                  311     173     321     405 1.33 1.10            23a  OCC    5019  22211   
        Sus. + E8{1}                  171      99     240     337 1.33 1.10            23a  OCC    3946  22211   
  
 N52    Max P{1}                                                                      (3a) HOOP    1158  16700   
        GR + Max P{1}                 306      24       3      12 1.00 1.00 1.00 1.00  23a SUST    1432  16700   
        TR:Amb to T1{1}               517       1     127       3 1.00 1.00 1.00 1.00 (17) DISP    5307  25050   
        Amb to T1{1}                  517       1     127       3 1.00 1.00 1.00 1.00 (17) DISP    5307  25050   
        Sus. + E1{1}                  385      35      21      25 1.00 1.00            23a  OCC    2854  22211   
        Sus. + E2{1}                  265      33      71      25 1.00 1.00            23a  OCC    4485  22211   
        Sus. + E3{1}                  384      29      22      23 1.00 1.00            23a  OCC    2755  22211   
        Sus. + E4{1}                  264      27      72      22 1.00 1.00            23a  OCC    4470  22211   
        Sus. + E5{1}                  290      34      14      25 1.00 1.00            23a  OCC    2525  22211   
        Sus. + E6{1}                  170      33      42      24 1.00 1.00            23a  OCC    3256  22211   
        Sus. + E7{1}                  289      28      14      22 1.00 1.00            23a  OCC    2350  22211   
        Sus. + E8{1}                  169      27      42      21 1.00 1.00            23a  OCC    3221  22211   
  
 M03 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1253     490       0       0 1.33 1.10 1.00 1.00  23a SUST    5286  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0     490       0       0 1.33 1.10            23a  OCC    5288  22211   
        Sus. + E2{1}                    0     490       0       0 1.33 1.10            23a  OCC    5288  22211   
        Sus. + E3{1}                    1     490       0       0 1.33 1.10            23a  OCC    5287  22211   
        Sus. + E4{1}                    1     490       0       0 1.33 1.10            23a  OCC    5287  22211   
        Sus. + E5{1}                    1     490       0       0 1.33 1.10            23a  OCC    5287  22211   
        Sus. + E6{1}                    1     490       0       0 1.33 1.10            23a  OCC    5287  22211   
        Sus. + E7{1}                    0     490       0       0 1.33 1.10            23a  OCC    5288  22211   
        Sus. + E8{1}                    0     490       0       0 1.33 1.10            23a  OCC    5288  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S17 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124      23       9     324 1.33 1.10 1.00 1.00  23a SUST    2466  16700   
        TR:Amb to T1{1}               315     152      74       0 1.77 1.47 1.00 1.00 (17) DISP    2157  25050   
        Amb to T1{1}                  315     152      74       0 1.77 1.47 1.00 1.00 (17) DISP    2157  25050   
        Sus. + E1{1}                  403     257     153     386 1.33 1.10            23a  OCC    5214  22211   
        Sus. + E2{1}                  225     170      76     387 1.33 1.10            23a  OCC    4144  22211   
        Sus. + E3{1}                  403     262     164     340 1.33 1.10            23a  OCC    5265  22211   
        Sus. + E4{1}                  225     174      86     340 1.33 1.10            23a  OCC    4152  22211   
        Sus. + E5{1}                  403     200     161     338 1.33 1.10            23a  OCC    4746  22211   
        Sus. + E6{1}                  225     112      77     339 1.33 1.10            23a  OCC    3589  22211   
        Sus. + E7{1}                  403     207     171     388 1.33 1.10            23a  OCC    4890  22211   
        Sus. + E8{1}                  225     118      87     387 1.33 1.10            23a  OCC    3762  22211   
  
 S17 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      23     300      20 1.33 1.10 1.00 1.00  23a SUST    2939  16700   
        TR:Amb to T1{1}                34      47      15      89 1.77 1.47 1.00 1.00 (17) DISP     870  25050   
        Amb to T1{1}                   34      47      15      89 1.77 1.47 1.00 1.00 (17) DISP     870  25050   
        Sus. + E1{1}                   53     125     405     205 1.33 1.10            23a  OCC    4816  22211   
        Sus. + E2{1}                   34      99     377     100 1.33 1.10            23a  OCC    4063  22211   
        Sus. + E3{1}                   53     131     330     219 1.33 1.10            23a  OCC    4740  22211   
        Sus. + E4{1}                   34     103     301     112 1.33 1.10            23a  OCC    3966  22211   
        Sus. + E5{1}                   37      63     361     217 1.33 1.10            23a  OCC    4503  22211   
        Sus. + E6{1}                   18      35     331     103 1.33 1.10            23a  OCC    3604  22211   
        Sus. + E7{1}                   38      71     314     229 1.33 1.10            23a  OCC    4531  22211   
        Sus. + E8{1}                   19      42     345     115 1.33 1.10            23a  OCC    3744  22211   
  
 M03 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124     441       0       0 1.33 1.10 1.00 1.00  23a SUST    4760  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    1     442       0       0 1.33 1.10            23a  OCC    4764  22211   
        Sus. + E2{1}                    1     442       0       0 1.33 1.10            23a  OCC    4764  22211   
        Sus. + E3{1}                    1     441       0       0 1.33 1.10            23a  OCC    4762  22211   
        Sus. + E4{1}                    1     441       0       0 1.33 1.10            23a  OCC    4762  22211   
        Sus. + E5{1}                    1     441       0       0 1.33 1.10            23a  OCC    4762  22211   
        Sus. + E6{1}                    1     441       0       0 1.33 1.10            23a  OCC    4762  22211   
        Sus. + E7{1}                    1     442       0       0 1.33 1.10            23a  OCC    4764  22211   
        Sus. + E8{1}                    1     442       0       0 1.33 1.10            23a  OCC    4764  22211   
  
 C29  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120     261      12      41 1.11 1.23 1.00 1.00  23a SUST    2636  16700   
        TR:Amb to T1{1}                 7      44      87      34 1.48 1.64 1.64 1.00 (17) DISP    1114  25050   
        Amb to T1{1}                    7      44      87      34 1.48 1.64 1.64 1.00 (17) DISP    1114  25050   
        Sus. + E1{1}                   18     352     104      42 1.11 1.23            23a  OCC    3740  22211   
        Sus. + E2{1}                   11     304      73      94 1.11 1.23            23a  OCC    3394  22211   
        Sus. + E3{1}                   18     292     110      52 1.11 1.23            23a  OCC    3555  22211   
        Sus. + E4{1}                    9     273      82     102 1.11 1.23            23a  OCC    3413  22211   
        Sus. + E5{1}                   20     375     224      67 1.11 1.23            23a  OCC    4749  22211   
        Sus. + E6{1}                   17     293     132      72 1.11 1.23            23a  OCC    3763  22211   
        Sus. + E7{1}                   21     313     227      57 1.11 1.23            23a  OCC    4611  22211   
        Sus. + E8{1}                   14     285     139      80 1.11 1.23            23a  OCC    3822  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S17 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       7      23     325 1.00 1.00 1.00 1.00  23a SUST    2450  16700   
        TR:Amb to T1{1}               314      74     152       0 1.00 1.00 1.00 1.00 (17) DISP    1317  25050   
        Amb to T1{1}                  314      74     152       0 1.00 1.00 1.00 1.00 (17) DISP    1317  25050   
        Sus. + E1{1}                  403     151     257     387 1.00 1.00            23a  OCC    4673  22211   
        Sus. + E2{1}                  225      74     170     387 1.00 1.00            23a  OCC    3803  22211   
        Sus. + E3{1}                  403     162     262     339 1.00 1.00            23a  OCC    4705  22211   
        Sus. + E4{1}                  225      84     174     339 1.00 1.00            23a  OCC    3789  22211   
        Sus. + E5{1}                  403     159     200     339 1.00 1.00            23a  OCC    4331  22211   
        Sus. + E6{1}                  225      76     112     339 1.00 1.00            23a  OCC    3373  22211   
        Sus. + E7{1}                  403     169     207     387 1.00 1.00            23a  OCC    4467  22211   
        Sus. + E8{1}                  225      86     118     387 1.00 1.00            23a  OCC    3547  22211   
  
 S18    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       7      23     325 1.00 1.00 1.00 1.00  23a SUST    2450  16700   
        TR:Amb to T1{1}               314      74     152       0 1.00 1.00 1.00 1.00 (17) DISP    1316  25050   
        Amb to T1{1}                  314      74     152       0 1.00 1.00 1.00 1.00 (17) DISP    1316  25050   
        Sus. + E1{1}                  403     151     257     387 1.00 1.00            23a  OCC    4671  22211   
        Sus. + E2{1}                  225      74     170     387 1.00 1.00            23a  OCC    3803  22211   
        Sus. + E3{1}                  403     162     262     339 1.00 1.00            23a  OCC    4703  22211   
        Sus. + E4{1}                  225      84     174     339 1.00 1.00            23a  OCC    3788  22211   
        Sus. + E5{1}                  403     159     200     339 1.00 1.00            23a  OCC    4329  22211   
        Sus. + E6{1}                  225      76     112     339 1.00 1.00            23a  OCC    3372  22211   
        Sus. + E7{1}                  403     169     207     387 1.00 1.00            23a  OCC    4466  22211   
        Sus. + E8{1}                  225      86     118     387 1.00 1.00            23a  OCC    3546  22211   
  
 C05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136       1       7       5 1.33 1.10 1.00 1.00  23a SUST     591  16700   
        TR:Amb to T1{1}               287     355      33       5 1.77 1.47 1.00 1.00 (17) DISP    4510  25050   
        Amb to T1{1}                  287     355      33       5 1.77 1.47 1.00 1.00 (17) DISP    4510  25050   
        Sus. + E1{1}                   80     109      29       8 1.33 1.10            23a  OCC    1676  22211   
        Sus. + E2{1}                  104      99      36      17 1.33 1.10            23a  OCC    1612  22211   
        Sus. + E3{1}                   84     111      27       8 1.33 1.10            23a  OCC    1695  22211   
        Sus. + E4{1}                  109     100      34      15 1.33 1.10            23a  OCC    1620  22211   
        Sus. + E5{1}                   79     108      48      23 1.33 1.10            23a  OCC    1711  22211   
        Sus. + E6{1}                  105      99      33      11 1.33 1.10            23a  OCC    1602  22211   
        Sus. + E7{1}                   84     110      50      24 1.33 1.10            23a  OCC    1737  22211   
        Sus. + E8{1}                  109     100      34      13 1.33 1.10            23a  OCC    1621  22211   
  
 S17 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125     300      23      18 1.00 1.00 1.00 1.00  23a SUST    2709  16700   
        TR:Amb to T1{1}                33      15      47      89 1.00 1.00 1.00 1.00 (17) DISP     715  25050   
        Amb to T1{1}                   33      15      47      89 1.00 1.00 1.00 1.00 (17) DISP     715  25050   
        Sus. + E1{1}                   51     404     125     204 1.00 1.00            23a  OCC    4433  22211   
        Sus. + E2{1}                   32     376      99      99 1.00 1.00            23a  OCC    3691  22211   
        Sus. + E3{1}                   51     329     131     217 1.00 1.00            23a  OCC    4371  22211   
        Sus. + E4{1}                   33     300     103     111 1.00 1.00            23a  OCC    3602  22211   
        Sus. + E5{1}                   35     360      63     216 1.00 1.00            23a  OCC    4237  22211   
        Sus. + E6{1}                   17     330      35     102 1.00 1.00            23a  OCC    3361  22211   
        Sus. + E7{1}                   36     316      71     228 1.00 1.00            23a  OCC    4271  22211   
        Sus. + E8{1}                   17     346      42     113 1.00 1.00            23a  OCC    3489  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S16    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125     300      23      18 1.00 1.00 1.00 1.00  23a SUST    2708  16700   
        TR:Amb to T1{1}                33      15      46      89 1.00 1.00 1.00 1.00 (17) DISP     713  25050   
        Amb to T1{1}                   33      15      46      89 1.00 1.00 1.00 1.00 (17) DISP     713  25050   
        Sus. + E1{1}                   51     404     124     204 1.00 1.00            23a  OCC    4430  22211   
        Sus. + E2{1}                   32     376      98      99 1.00 1.00            23a  OCC    3689  22211   
        Sus. + E3{1}                   51     329     130     217 1.00 1.00            23a  OCC    4367  22211   
        Sus. + E4{1}                   33     300     102     111 1.00 1.00            23a  OCC    3599  22211   
        Sus. + E5{1}                   35     360      62     216 1.00 1.00            23a  OCC    4235  22211   
        Sus. + E6{1}                   17     330      35     102 1.00 1.00            23a  OCC    3360  22211   
        Sus. + E7{1}                   36     315      70     228 1.00 1.00            23a  OCC    4268  22211   
        Sus. + E8{1}                   17     346      41     113 1.00 1.00            23a  OCC    3487  22211   
  
 C05 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1129       2       2       8 1.33 1.10 1.00 1.00  23a SUST     562  16700   
        TR:Amb to T1{1}               265     347      28      20 1.77 1.47 1.00 1.00 (17) DISP    4397  25050   
        Amb to T1{1}                  265     347      28      20 1.77 1.47 1.00 1.00 (17) DISP    4397  25050   
        Sus. + E1{1}                   81     111      14      26 1.33 1.10            23a  OCC    1649  22211   
        Sus. + E2{1}                  103     100      14      38 1.33 1.10            23a  OCC    1570  22211   
        Sus. + E3{1}                   84     112      13      24 1.33 1.10            23a  OCC    1664  22211   
        Sus. + E4{1}                  106     101      14      35 1.33 1.10            23a  OCC    1575  22211   
        Sus. + E5{1}                   81     110      27      54 1.33 1.10            23a  OCC    1699  22211   
        Sus. + E6{1}                  103     100      21      33 1.33 1.10            23a  OCC    1573  22211   
        Sus. + E7{1}                   84     112      28      56 1.33 1.10            23a  OCC    1721  22211   
        Sus. + E8{1}                  106     101      21      36 1.33 1.10            23a  OCC    1586  22211   
  
 G05    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 125       2      13       3 1.72 1.72 1.00 1.00  23a SUST    2400  16700   
        TR:Amb to T1{1}                 0       2      10       4 2.30 2.30 2.30 1.00 (17) DISP    2150  25050   
        Amb to T1{1}                    0       2      10       4 2.30 2.30 2.30 1.00 (17) DISP    2150  25050   
        Sus. + E1{1}                    1       4      13       8 1.72 1.72            23a  OCC    2998  22211   
        Sus. + E2{1}                    1       3      14       5 1.72 1.72            23a  OCC    2701  22211   
        Sus. + E3{1}                    1       3      14       7 1.72 1.72            23a  OCC    2901  22211   
        Sus. + E4{1}                    1       3      16       5 1.72 1.72            23a  OCC    2948  22211   
        Sus. + E5{1}                    0       3      18       8 1.72 1.72            23a  OCC    3443  22211   
        Sus. + E6{1}                    0       3      22       5 1.72 1.72            23a  OCC    3893  22211   
        Sus. + E7{1}                    2       3      21       7 1.72 1.72            23a  OCC    3870  22211   
        Sus. + E8{1}                    2       2      24       5 1.72 1.72            23a  OCC    4366  22211   
  
 D08 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1138       7       3       3 1.33 1.10 1.00 1.00  23a SUST     604  16700   
        TR:Amb to T1{1}               292     344      11       5 1.77 1.47 1.00 1.00 (17) DISP    4364  25050   
        Amb to T1{1}                  292     344      11       5 1.77 1.47 1.00 1.00 (17) DISP    4364  25050   
        Sus. + E1{1}                   52      77       3      10 1.33 1.10            23a  OCC    1303  22211   
        Sus. + E2{1}                   22      10       3      43 1.33 1.10            23a  OCC     894  22211   
        Sus. + E3{1}                   55      78       4      11 1.33 1.10            23a  OCC    1315  22211   
        Sus. + E4{1}                   30      11       4      40 1.33 1.10            23a  OCC     877  22211   
        Sus. + E5{1}                   58      84      97      45 1.33 1.10            23a  OCC    1732  22211   
        Sus. + E6{1}                   37      23      77      15 1.33 1.10            23a  OCC    1246  22211   
        Sus. + E7{1}                   61      85      98      46 1.33 1.10            23a  OCC    1745  22211   
        Sus. + E8{1}                   45      30      77      13 1.33 1.10            23a  OCC    1265  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 M03 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1303       0     510       0 1.00 1.00 1.00 1.00  23a SUST    4301  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E2{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E3{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E4{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E5{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E6{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E7{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E8{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
  
 M04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1303       0     510       0 1.00 1.00 1.00 1.00  23a SUST    4301  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E2{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E3{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E4{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E5{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E6{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E7{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E8{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
  
 S15  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125     285      23      18 1.00 1.00 1.00 1.00  23a SUST    2603  16700   
        TR:Amb to T1{1}                33      24      28      89 1.00 1.00 1.00 1.00 (17) DISP     677  25050   
        Amb to T1{1}                   33      24      28      89 1.00 1.00 1.00 1.00 (17) DISP     677  25050   
        Sus. + E1{1}                   51     416      30     204 1.00 1.00            23a  OCC    4262  22211   
        Sus. + E2{1}                   33     370      46      99 1.00 1.00            23a  OCC    3478  22211   
        Sus. + E3{1}                   52     342      35     217 1.00 1.00            23a  OCC    4111  22211   
        Sus. + E4{1}                   33     295      50     111 1.00 1.00            23a  OCC    3309  22211   
        Sus. + E5{1}                   35     375      79     216 1.00 1.00            23a  OCC    4231  22211   
        Sus. + E6{1}                   16     325      64     102 1.00 1.00            23a  OCC    3342  22211   
        Sus. + E7{1}                   35     300      72     228 1.00 1.00            23a  OCC    4166  22211   
        Sus. + E8{1}                   17     321      58     113 1.00 1.00            23a  OCC    3384  22211   
  
 S15  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1111     285      23      18 1.00 1.00 1.00 1.00  23a SUST    2597  16700   
        TR:Amb to T1{1}                45      24      28      89 1.00 1.00 1.00 1.00 (17) DISP     679  25050   
        Amb to T1{1}                   45      24      28      89 1.00 1.00 1.00 1.00 (17) DISP     679  25050   
        Sus. + E1{1}                    2     416      30     204 1.00 1.00            23a  OCC    4243  22211   
        Sus. + E2{1}                   14     370      46      99 1.00 1.00            23a  OCC    3464  22211   
        Sus. + E3{1}                    2     342      35     217 1.00 1.00            23a  OCC    4098  22211   
        Sus. + E4{1}                   14     295      50     111 1.00 1.00            23a  OCC    3300  22211   
        Sus. + E5{1}                   48     375      79     216 1.00 1.00            23a  OCC    4227  22211   
        Sus. + E6{1}                   34     325      64     102 1.00 1.00            23a  OCC    3341  22211   
        Sus. + E7{1}                   47     300      72     228 1.00 1.00            23a  OCC    4161  22211   
        Sus. + E8{1}                   34     321      58     113 1.00 1.00            23a  OCC    3381  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S19  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      92      21     325 1.00 1.00 1.00 1.00  23a SUST    2642  16700   
        TR:Amb to T1{1}               361      29     115       0 1.00 1.00 1.00 1.00 (17) DISP     988  25050   
        Amb to T1{1}                  361      29     115       0 1.00 1.00 1.00 1.00 (17) DISP     988  25050   
        Sus. + E1{1}                  448     112     200     387 1.00 1.00            23a  OCC    4223  22211   
        Sus. + E2{1}                  274     120     134     387 1.00 1.00            23a  OCC    3713  22211   
        Sus. + E3{1}                  448     114     205     339 1.00 1.00            23a  OCC    4197  22211   
        Sus. + E4{1}                  274     123     138     339 1.00 1.00            23a  OCC    3650  22211   
        Sus. + E5{1}                  448     109     156     339 1.00 1.00            23a  OCC    3840  22211   
        Sus. + E6{1}                  274     116      88     339 1.00 1.00            23a  OCC    3295  22211   
        Sus. + E7{1}                  448     111     162     387 1.00 1.00            23a  OCC    3964  22211   
        Sus. + E8{1}                  274     119      94     387 1.00 1.00            23a  OCC    3469  22211   
  
 D08 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1134       6       4       0 1.33 1.10 1.00 1.00  23a SUST     601  16700   
        TR:Amb to T1{1}               263     333       8      13 1.77 1.47 1.00 1.00 (17) DISP    4221  25050   
        Amb to T1{1}                  263     333       8      13 1.77 1.47 1.00 1.00 (17) DISP    4221  25050   
        Sus. + E1{1}                   51      76       6       7 1.33 1.10            23a  OCC    1296  22211   
        Sus. + E2{1}                   18      11      35      27 1.33 1.10            23a  OCC     926  22211   
        Sus. + E3{1}                   53      77       6       8 1.33 1.10            23a  OCC    1306  22211   
        Sus. + E4{1}                   25       8      34      25 1.33 1.10            23a  OCC     906  22211   
        Sus. + E5{1}                   57      83      55     102 1.33 1.10            23a  OCC    1737  22211   
        Sus. + E6{1}                   33      21      76      49 1.33 1.10            23a  OCC    1297  22211   
        Sus. + E7{1}                   59      84      55     103 1.33 1.10            23a  OCC    1747  22211   
        Sus. + E8{1}                   40      28      74      50 1.33 1.10            23a  OCC    1309  22211   
  
 N51    Max P{1}                                                                      (3a) HOOP    1158  16700   
        GR + Max P{1}                 306       7       3      12 1.00 1.00 1.00 1.00  23a SUST     839  16700   
        TR:Amb to T1{1}               517       1      97       3 1.00 1.00 1.00 1.00 (17) DISP    4215  25050   
        Amb to T1{1}                  517       1      97       3 1.00 1.00 1.00 1.00 (17) DISP    4215  25050   
        Sus. + E1{1}                  385      15      28      25 1.00 1.00            23a  OCC    2496  22211   
        Sus. + E2{1}                  265      14      61      25 1.00 1.00            23a  OCC    3536  22211   
        Sus. + E3{1}                  384      14      29      23 1.00 1.00            23a  OCC    2464  22211   
        Sus. + E4{1}                  264      13      62      22 1.00 1.00            23a  OCC    3528  22211   
        Sus. + E5{1}                  290      15       8      25 1.00 1.00            23a  OCC    1740  22211   
        Sus. + E6{1}                  170      14      40      24 1.00 1.00            23a  OCC    2623  22211   
        Sus. + E7{1}                  289      13       8      22 1.00 1.00            23a  OCC    1649  22211   
        Sus. + E8{1}                  169      12      41      21 1.00 1.00            23a  OCC    2605  22211   
  
 S19  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124      92      21     325 1.00 1.00 1.00 1.00  23a SUST    2642  16700   
        TR:Amb to T1{1}               314      29     115       0 1.00 1.00 1.00 1.00 (17) DISP     967  25050   
        Amb to T1{1}                  314      29     115       0 1.00 1.00 1.00 1.00 (17) DISP     967  25050   
        Sus. + E1{1}                  401     112     200     387 1.00 1.00            23a  OCC    4202  22211   
        Sus. + E2{1}                  227     120     134     387 1.00 1.00            23a  OCC    3693  22211   
        Sus. + E3{1}                  401     114     205     339 1.00 1.00            23a  OCC    4175  22211   
        Sus. + E4{1}                  227     123     138     339 1.00 1.00            23a  OCC    3628  22211   
        Sus. + E5{1}                  401     109     156     339 1.00 1.00            23a  OCC    3818  22211   
        Sus. + E6{1}                  227     116      88     339 1.00 1.00            23a  OCC    3274  22211   
        Sus. + E7{1}                  401     111     162     387 1.00 1.00            23a  OCC    3943  22211   
        Sus. + E8{1}                  227     119      94     387 1.00 1.00            23a  OCC    3450  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C46 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 500      12      31      10 1.29 1.08 1.00 1.00  23a SUST    1345  16700   
        TR:Amb to T1{1}                91      47      18      32 1.72 1.44 1.00 1.00 (17) DISP    2025  25050   
        Amb to T1{1}                   91      47      18      32 1.72 1.44 1.00 1.00 (17) DISP    2025  25050   
        Sus. + E1{1}                  152      91      77      47 1.29 1.08            23a  OCC    4199  22211   
        Sus. + E2{1}                  116      42      62      13 1.29 1.08            23a  OCC    2623  22211   
        Sus. + E3{1}                  148      88      70      45 1.29 1.08            23a  OCC    4028  22211   
        Sus. + E4{1}                  114      41      56      10 1.29 1.08            23a  OCC    2494  22211   
        Sus. + E5{1}                   62      59      51      40 1.29 1.08            23a  OCC    3012  22211   
        Sus. + E6{1}                    9      21      33      17 1.29 1.08            23a  OCC    1666  22211   
        Sus. + E7{1}                   59      56      44      38 1.29 1.08            23a  OCC    2867  22211   
        Sus. + E8{1}                    8      22      39      19 1.29 1.08            23a  OCC    1766  22211   
  
 C28    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119     262      12      11 1.00 1.00 1.00 1.00  23a SUST    2425  16700   
        TR:Amb to T1{1}                26      44      86      66 1.00 1.00 1.00 1.00 (17) DISP     824  25050   
        Amb to T1{1}                   26      44      86      66 1.00 1.00 1.00 1.00 (17) DISP     824  25050   
        Sus. + E1{1}                   18     374      80      74 1.00 1.00            23a  OCC    3487  22211   
        Sus. + E2{1}                   27     289     157      79 1.00 1.00            23a  OCC    3616  22211   
        Sus. + E3{1}                   19     314      88      73 1.00 1.00            23a  OCC    3237  22211   
        Sus. + E4{1}                   25     293     163      78 1.00 1.00            23a  OCC    3655  22211   
        Sus. + E5{1}                   15     373     213      66 1.00 1.00            23a  OCC    4144  22211   
        Sus. + E6{1}                   33     264     223      56 1.00 1.00            23a  OCC    4003  22211   
        Sus. + E7{1}                   16     312     218      64 1.00 1.00            23a  OCC    4017  22211   
        Sus. + E8{1}                   31     319     226      54 1.00 1.00            23a  OCC    4074  22211   
  
 E14 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       6      21      28 1.29 1.08 1.00 1.00  23a SUST    1226  16700   
        TR:Amb to T1{1}               132      46      11      42 1.72 1.44 1.00 1.00 (17) DISP    2042  25050   
        Amb to T1{1}                  132      46      11      42 1.72 1.44 1.00 1.00 (17) DISP    2042  25050   
        Sus. + E1{1}                  103      34      51      38 1.29 1.08            23a  OCC    2421  22211   
        Sus. + E2{1}                  169      90      44      73 1.29 1.08            23a  OCC    4094  22211   
        Sus. + E3{1}                  104      35      47      44 1.29 1.08            23a  OCC    2429  22211   
        Sus. + E4{1}                  169      90      40      79 1.29 1.08            23a  OCC    4120  22211   
        Sus. + E5{1}                    4      33      27      55 1.29 1.08            23a  OCC    2219  22211   
        Sus. + E6{1}                   37      27      30      34 1.29 1.08            23a  OCC    1930  22211   
        Sus. + E7{1}                    5      31      22      48 1.29 1.08            23a  OCC    2081  22211   
        Sus. + E8{1}                   38      28      35      40 1.29 1.08            23a  OCC    2026  22211   
  
 C49 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 571      63      12       1 1.29 1.08 1.00 1.00  23a SUST    2430  16700   
        TR:Amb to T1{1}                94      43      19      26 1.72 1.44 1.00 1.00 (17) DISP    1861  25050   
        Amb to T1{1}                   94      43      19      26 1.72 1.44 1.00 1.00 (17) DISP    1861  25050   
        Sus. + E1{1}                   67      66      36      37 1.29 1.08            23a  OCC    3485  22211   
        Sus. + E2{1}                   38      82      23      62 1.29 1.08            23a  OCC    3958  22211   
        Sus. + E3{1}                   78      79      34      37 1.29 1.08            23a  OCC    3564  22211   
        Sus. + E4{1}                   53      96      21      59 1.29 1.08            23a  OCC    4114  22211   
        Sus. + E5{1}                   44      72      28      11 1.29 1.08            23a  OCC    2997  22211   
        Sus. + E6{1}                    1      72      16      19 1.29 1.08            23a  OCC    2938  22211   
        Sus. + E7{1}                   58      69      26      11 1.29 1.08            23a  OCC    2908  22211   
        Sus. + E8{1}                   18      88      18      17 1.29 1.08            23a  OCC    3262  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N35 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1078       0       2       2 1.33 1.10 1.00 1.00  23a SUST     519  16700   
        TR:Amb to T1{1}               485     312      16      55 1.77 1.47 1.00 1.00 (17) DISP    4071  25050   
        Amb to T1{1}                  485     312      16      55 1.77 1.47 1.00 1.00 (17) DISP    4071  25050   
        Sus. + E1{1}                  225     143      41     110 1.33 1.10            23a  OCC    2218  22211   
        Sus. + E2{1}                  208     124      57      83 1.33 1.10            23a  OCC    2001  22211   
        Sus. + E3{1}                  215     143      41     110 1.33 1.10            23a  OCC    2217  22211   
        Sus. + E4{1}                  198     124      57      82 1.33 1.10            23a  OCC    2001  22211   
        Sus. + E5{1}                  191     123      31     106 1.33 1.10            23a  OCC    2010  22211   
        Sus. + E6{1}                  174     104      47      78 1.33 1.10            23a  OCC    1787  22211   
        Sus. + E7{1}                  181     123      30     105 1.33 1.10            23a  OCC    2008  22211   
        Sus. + E8{1}                  164     105      47      78 1.33 1.10            23a  OCC    1785  22211   
  
 N35 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1115      14       1       3 1.33 1.10 1.00 1.00  23a SUST     654  16700   
        TR:Amb to T1{1}               467     305      15      56 1.77 1.47 1.00 1.00 (17) DISP    3982  25050   
        Amb to T1{1}                  467     305      15      56 1.77 1.47 1.00 1.00 (17) DISP    3982  25050   
        Sus. + E1{1}                  213     152      17     120 1.33 1.10            23a  OCC    2321  22211   
        Sus. + E2{1}                  193     132      14     112 1.33 1.10            23a  OCC    2113  22211   
        Sus. + E3{1}                  212     156      17     119 1.33 1.10            23a  OCC    2351  22211   
        Sus. + E4{1}                  192     136      14     111 1.33 1.10            23a  OCC    2144  22211   
        Sus. + E5{1}                  182     133      25     108 1.33 1.10            23a  OCC    2116  22211   
        Sus. + E6{1}                  162     113       6     100 1.33 1.10            23a  OCC    1899  22211   
        Sus. + E7{1}                  180     137      25     108 1.33 1.10            23a  OCC    2143  22211   
        Sus. + E8{1}                  161     117       6      99 1.33 1.10            23a  OCC    1927  22211   
  
 B13    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125     184      20      63 1.00 1.00 1.00 1.00  23a SUST    1925  16700   
        TR:Amb to T1{1}                 7      18      39     165 1.00 1.00 1.00 1.00 (17) DISP    1192  25050   
        Amb to T1{1}                    7      18      39     165 1.00 1.00 1.00 1.00 (17) DISP    1192  25050   
        Sus. + E1{1}                   41     362      26     283 1.00 1.00            23a  OCC    3981  22211   
        Sus. + E2{1}                   40     343      26      91 1.00 1.00            23a  OCC    3107  22211   
        Sus. + E3{1}                   42     321      30     265 1.00 1.00            23a  OCC    3702  22211   
        Sus. + E4{1}                   40     300      24      82 1.00 1.00            23a  OCC    2795  22211   
        Sus. + E5{1}                   45     303      63     291 1.00 1.00            23a  OCC    3821  22211   
        Sus. + E6{1}                   47     327      53      81 1.00 1.00            23a  OCC    3015  22211   
        Sus. + E7{1}                   44     345      65     266 1.00 1.00            23a  OCC    3839  22211   
        Sus. + E8{1}                   47     371      63      73 1.00 1.00            23a  OCC    3334  22211   
  
 N45 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1116       5      67      17 1.33 1.10 1.00 1.00  23a SUST    1070  16700   
        TR:Amb to T1{1}               546     304       3       4 1.77 1.47 1.00 1.00 (17) DISP    3979  25050   
        Amb to T1{1}                  546     304       3       4 1.77 1.47 1.00 1.00 (17) DISP    3979  25050   
        Sus. + E1{1}                  340     133      76      28 1.33 1.10            23a  OCC    2461  22211   
        Sus. + E2{1}                  238      41      72      29 1.33 1.10            23a  OCC    1537  22211   
        Sus. + E3{1}                  339     133      74      32 1.33 1.10            23a  OCC    2454  22211   
        Sus. + E4{1}                  237      42      78      32 1.33 1.10            23a  OCC    1557  22211   
        Sus. + E5{1}                  291     191      77      26 1.33 1.10            23a  OCC    2988  22211   
        Sus. + E6{1}                  190      27      73      27 1.33 1.10            23a  OCC    1382  22211   
        Sus. + E7{1}                  290     190      74      30 1.33 1.10            23a  OCC    2978  22211   
        Sus. + E8{1}                  188      26      77      31 1.33 1.10            23a  OCC    1392  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S14    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1111     249      23      18 1.00 1.00 1.00 1.00  23a SUST    2331  16700   
        TR:Amb to T1{1}                45      40      37      89 1.00 1.00 1.00 1.00 (17) DISP     738  25050   
        Amb to T1{1}                   45      40      37      89 1.00 1.00 1.00 1.00 (17) DISP     738  25050   
        Sus. + E1{1}                    1     378      27     204 1.00 1.00            23a  OCC    3970  22211   
        Sus. + E2{1}                   13     332      33      99 1.00 1.00            23a  OCC    3180  22211   
        Sus. + E3{1}                    2     316      23     217 1.00 1.00            23a  OCC    3854  22211   
        Sus. + E4{1}                   14     270      37     111 1.00 1.00            23a  OCC    3027  22211   
        Sus. + E5{1}                   48     336      90     216 1.00 1.00            23a  OCC    3977  22211   
        Sus. + E6{1}                   34     286      76     102 1.00 1.00            23a  OCC    3107  22211   
        Sus. + E7{1}                   47     273      83     228 1.00 1.00            23a  OCC    3924  22211   
        Sus. + E8{1}                   34     273      70     113 1.00 1.00            23a  OCC    3128  22211   
  
 C29  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119     217      12      11 1.11 1.23 1.00 1.00  23a SUST    2267  16700   
        TR:Amb to T1{1}                26      26      37      66 1.48 1.64 1.64 1.00 (17) DISP     693  25050   
        Amb to T1{1}                   26      26      37      66 1.48 1.64 1.64 1.00 (17) DISP     693  25050   
        Sus. + E1{1}                   17     313      43      74 1.11 1.23            23a  OCC    3210  22211   
        Sus. + E2{1}                   27     224     115      79 1.11 1.23            23a  OCC    3324  22211   
        Sus. + E3{1}                   19     263      50      73 1.11 1.23            23a  OCC    2945  22211   
        Sus. + E4{1}                   25     257     121      78 1.11 1.23            23a  OCC    3404  22211   
        Sus. + E5{1}                   14     312     171      66 1.11 1.23            23a  OCC    3929  22211   
        Sus. + E6{1}                   33     230     187      56 1.11 1.23            23a  OCC    3879  22211   
        Sus. + E7{1}                   15     261     176      64 1.11 1.23            23a  OCC    3826  22211   
        Sus. + E8{1}                   31     278     190      54 1.11 1.23            23a  OCC    3970  22211   
  
 N12 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1152     144      25       1 1.33 1.10 1.00 1.00  23a SUST    1938  16700   
        TR:Amb to T1{1}               122     175      97      12 1.77 1.47 1.00 1.00 (17) DISP    2424  25050   
        Amb to T1{1}                  122     175      97      12 1.77 1.47 1.00 1.00 (17) DISP    2424  25050   
        Sus. + E1{1}                   50     341      69       4 1.33 1.10            23a  OCC    3882  22211   
        Sus. + E2{1}                   66     345      32       2 1.33 1.10            23a  OCC    3891  22211   
        Sus. + E3{1}                   60     347      71       4 1.33 1.10            23a  OCC    3941  22211   
        Sus. + E4{1}                   77     350      30       1 1.33 1.10            23a  OCC    3951  22211   
        Sus. + E5{1}                    4     244      94       5 1.33 1.10            23a  OCC    3042  22211   
        Sus. + E6{1}                   20     239      37       2 1.33 1.10            23a  OCC    2858  22211   
        Sus. + E7{1}                   13     237      97       6 1.33 1.10            23a  OCC    3004  22211   
        Sus. + E8{1}                   29     234      41       1 1.33 1.10            23a  OCC    2817  22211   
  
 C46 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 503      11       4      24 1.29 1.08 1.00 1.00  23a SUST     998  16700   
        TR:Amb to T1{1}                83      45       7      42 1.72 1.44 1.00 1.00 (17) DISP    1974  25050   
        Amb to T1{1}                   83      45       7      42 1.72 1.44 1.00 1.00 (17) DISP    1974  25050   
        Sus. + E1{1}                  157      92      22      88 1.29 1.08            23a  OCC    3924  22211   
        Sus. + E2{1}                  111      40      31      51 1.29 1.08            23a  OCC    2316  22211   
        Sus. + E3{1}                  154      88      21      82 1.29 1.08            23a  OCC    3778  22211   
        Sus. + E4{1}                  117      41      31      45 1.29 1.08            23a  OCC    2286  22211   
        Sus. + E5{1}                   91      65       5      63 1.29 1.08            23a  OCC    2890  22211   
        Sus. + E6{1}                    1      22       8      30 1.29 1.08            23a  OCC    1362  22211   
        Sus. + E7{1}                   88      62       5      57 1.29 1.08            23a  OCC    2758  22211   
        Sus. + E8{1}                    9      21       8      35 1.29 1.08            23a  OCC    1401  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C30    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120     236      11      41 1.00 1.00 1.00 1.00  23a SUST    2253  16700   
        TR:Amb to T1{1}                 7      38      77      34 1.00 1.00 1.00 1.00 (17) DISP     648  25050   
        Amb to T1{1}                    7      38      77      34 1.00 1.00 1.00 1.00 (17) DISP     648  25050   
        Sus. + E1{1}                   17     320      95      42 1.00 1.00            23a  OCC    3120  22211   
        Sus. + E2{1}                   11     274      72      94 1.00 1.00            23a  OCC    2903  22211   
        Sus. + E3{1}                   18     266     101      52 1.00 1.00            23a  OCC    2948  22211   
        Sus. + E4{1}                    8     248      81     102 1.00 1.00            23a  OCC    2931  22211   
        Sus. + E5{1}                   19     343     204      67 1.00 1.00            23a  OCC    3869  22211   
        Sus. + E6{1}                   17     263     124      72 1.00 1.00            23a  OCC    3130  22211   
        Sus. + E7{1}                   20     287     208      57 1.00 1.00            23a  OCC    3736  22211   
        Sus. + E8{1}                   14     260     131      80 1.00 1.00            23a  OCC    3186  22211   
  
 N12 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1150     144      18      17 1.33 1.10 1.00 1.00  23a SUST    1931  16700   
        TR:Amb to T1{1}               119     173      81      62 1.77 1.47 1.00 1.00 (17) DISP    2382  25050   
        Amb to T1{1}                  119     173      81      62 1.77 1.47 1.00 1.00 (17) DISP    2382  25050   
        Sus. + E1{1}                   29     333      56      48 1.33 1.10            23a  OCC    3794  22211   
        Sus. + E2{1}                   40     334      21      19 1.33 1.10            23a  OCC    3775  22211   
        Sus. + E3{1}                   35     337      58      49 1.33 1.10            23a  OCC    3838  22211   
        Sus. + E4{1}                   47     339      20      20 1.33 1.10            23a  OCC    3821  22211   
        Sus. + E5{1}                   10     245      75      64 1.33 1.10            23a  OCC    3063  22211   
        Sus. + E6{1}                   22     239      30      29 1.33 1.10            23a  OCC    2861  22211   
        Sus. + E7{1}                   16     238      78      66 1.33 1.10            23a  OCC    3024  22211   
        Sus. + E8{1}                   29     233      33      29 1.33 1.10            23a  OCC    2816  22211   
  
 N45 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117       5      75      12 1.33 1.10 1.00 1.00  23a SUST    1127  16700   
        TR:Amb to T1{1}               517     293       4       3 1.77 1.47 1.00 1.00 (17) DISP    3833  25050   
        Amb to T1{1}                  517     293       4       3 1.77 1.47 1.00 1.00 (17) DISP    3833  25050   
        Sus. + E1{1}                  348     136      79      26 1.33 1.10            23a  OCC    2552  22211   
        Sus. + E2{1}                  265      31      76      25 1.33 1.10            23a  OCC    1512  22211   
        Sus. + E3{1}                  347     135      88      23 1.33 1.10            23a  OCC    2546  22211   
        Sus. + E4{1}                  264      32      92      22 1.33 1.10            23a  OCC    1546  22211   
        Sus. + E5{1}                  290     190      80      25 1.33 1.10            23a  OCC    3040  22211   
        Sus. + E6{1}                  207      33      77      24 1.33 1.10            23a  OCC    1506  22211   
        Sus. + E7{1}                  289     189      87      22 1.33 1.10            23a  OCC    3032  22211   
        Sus. + E8{1}                  206      32      91      21 1.33 1.10            23a  OCC    1521  22211   
  
 E14 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 518       7       5      38 1.29 1.08 1.00 1.00  23a SUST    1140  16700   
        TR:Amb to T1{1}               103      38      13      32 1.72 1.44 1.00 1.00 (17) DISP    1709  25050   
        Amb to T1{1}                  103      38      13      32 1.72 1.44 1.00 1.00 (17) DISP    1709  25050   
        Sus. + E1{1}                  105      34      27      49 1.29 1.08            23a  OCC    2235  22211   
        Sus. + E2{1}                  151      86      37      62 1.29 1.08            23a  OCC    3791  22211   
        Sus. + E3{1}                  106      36      26      41 1.29 1.08            23a  OCC    2244  22211   
        Sus. + E4{1}                  151      86      37      69 1.29 1.08            23a  OCC    3821  22211   
        Sus. + E5{1}                   29      41      21      61 1.29 1.08            23a  OCC    2362  22211   
        Sus. + E6{1}                    3      17      16      53 1.29 1.08            23a  OCC    1674  22211   
        Sus. + E7{1}                   28      39      22      52 1.29 1.08            23a  OCC    2252  22211   
        Sus. + E8{1}                    2      18      17      62 1.29 1.08            23a  OCC    1831  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 191 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 190 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  38 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C21 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119      19       8      11 1.33 1.10 1.00 1.00  23a SUST     720  16700   
        TR:Amb to T1{1}                87     170      11      83 1.77 1.47 1.00 1.00 (17) DISP    2204  25050   
        Amb to T1{1}                   87     170      11      83 1.77 1.47 1.00 1.00 (17) DISP    2204  25050   
        Sus. + E1{1}                   13      73      47      61 1.33 1.10            23a  OCC    1431  22211   
        Sus. + E2{1}                   63     282      61      54 1.33 1.10            23a  OCC    3324  22211   
        Sus. + E3{1}                   15      72      49      60 1.33 1.10            23a  OCC    1426  22211   
        Sus. + E4{1}                   60     276      63      52 1.33 1.10            23a  OCC    3276  22211   
        Sus. + E5{1}                   35     153      41      54 1.33 1.10            23a  OCC    2084  22211   
        Sus. + E6{1}                  126     332      48      32 1.33 1.10            23a  OCC    3809  22211   
        Sus. + E7{1}                   33     150      42      52 1.33 1.10            23a  OCC    2057  22211   
        Sus. + E8{1}                  125     326      50      30 1.33 1.10            23a  OCC    3744  22211   
  
 S13  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1111     187      23      18 1.11 1.23 1.00 1.00  23a SUST    2036  16700   
        TR:Amb to T1{1}                45      67      53      89 1.48 1.64 1.64 1.00 (17) DISP    1136  25050   
        Amb to T1{1}                   45      67      53      89 1.48 1.64 1.64 1.00 (17) DISP    1136  25050   
        Sus. + E1{1}                    1     314      45     204 1.11 1.23            23a  OCC    3735  22211   
        Sus. + E2{1}                   13     269      34      99 1.11 1.23            23a  OCC    2926  22211   
        Sus. + E3{1}                    1     274      44     217 1.11 1.23            23a  OCC    3648  22211   
        Sus. + E4{1}                   13     228      32     111 1.11 1.23            23a  OCC    2789  22211   
        Sus. + E5{1}                   47     271     108     216 1.11 1.23            23a  OCC    3799  22211   
        Sus. + E6{1}                   33     221      96     102 1.11 1.23            23a  OCC    2973  22211   
        Sus. + E7{1}                   46     229     104     228 1.11 1.23            23a  OCC    3756  22211   
        Sus. + E8{1}                   33     193      92     113 1.11 1.23            23a  OCC    2966  22211   
  
 S22 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0     139     324 1.33 1.10 1.00 1.00  23a SUST    2857  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   66      33     179     386 1.33 1.10            23a  OCC    3519  22211   
        Sus. + E2{1}                   65      82     146     386 1.33 1.10            23a  OCC    3793  22211   
        Sus. + E3{1}                   66      33     146     339 1.33 1.10            23a  OCC    3229  22211   
        Sus. + E4{1}                   65      82     179     338 1.33 1.10            23a  OCC    3744  22211   
        Sus. + E5{1}                   65      82     179     338 1.33 1.10            23a  OCC    3744  22211   
        Sus. + E6{1}                   66      33     146     339 1.33 1.10            23a  OCC    3229  22211   
        Sus. + E7{1}                   65      82     146     386 1.33 1.10            23a  OCC    3793  22211   
        Sus. + E8{1}                   66      33     179     386 1.33 1.10            23a  OCC    3519  22211   
  
 S10 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1112     140      22      43 1.33 1.10 1.00 1.00  23a SUST    1905  16700   
        TR:Amb to T1{1}                44      99      70      94 1.77 1.47 1.00 1.00 (17) DISP    1569  25050   
        Amb to T1{1}                   44      99      70      94 1.77 1.47 1.00 1.00 (17) DISP    1569  25050   
        Sus. + E1{1}                   12     238      71     202 1.33 1.10            23a  OCC    3438  22211   
        Sus. + E2{1}                    1     196      51     152 1.33 1.10            23a  OCC    2881  22211   
        Sus. + E3{1}                   12     216      72     222 1.33 1.10            23a  OCC    3442  22211   
        Sus. + E4{1}                    1     173      53     170 1.33 1.10            23a  OCC    2903  22211   
        Sus. + E5{1}                   32     251     130     212 1.33 1.10            23a  OCC    3748  22211   
        Sus. + E6{1}                   19     203     109     152 1.33 1.10            23a  OCC    3124  22211   
        Sus. + E7{1}                   31     228     129     230 1.33 1.10            23a  OCC    3719  22211   
        Sus. + E8{1}                   19     181     108     170 1.33 1.10            23a  OCC    3121  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S13  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1112     186      21      43 1.11 1.23 1.00 1.00  23a SUST    2051  16700   
        TR:Amb to T1{1}                43      66      50      94 1.48 1.64 1.64 1.00 (17) DISP    1128  25050   
        Amb to T1{1}                   43      66      50      94 1.48 1.64 1.64 1.00 (17) DISP    1128  25050   
        Sus. + E1{1}                   11     284      43     202 1.11 1.23            23a  OCC    3455  22211   
        Sus. + E2{1}                    1     241      30     152 1.11 1.23            23a  OCC    2950  22211   
        Sus. + E3{1}                   11     243      42     221 1.11 1.23            23a  OCC    3433  22211   
        Sus. + E4{1}                    0     199      29     170 1.11 1.23            23a  OCC    2974  22211   
        Sus. + E5{1}                   32     297     102     211 1.11 1.23            23a  OCC    3733  22211   
        Sus. + E6{1}                   20     249      89     152 1.11 1.23            23a  OCC    3171  22211   
        Sus. + E7{1}                   32     255      99     230 1.11 1.23            23a  OCC    3672  22211   
        Sus. + E8{1}                   20     208      85     170 1.11 1.23            23a  OCC    3152  22211   
  
 H02  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 518      76       6       2 1.00 1.00 1.00 1.00  23a SUST    2240  16700   
        TR:Amb to T1{1}                72      11      61       4 1.00 1.00 1.00 1.00 (17) DISP    1406  25050   
        Amb to T1{1}                   72      11      61       4 1.00 1.00 1.00 1.00 (17) DISP    1406  25050   
        Sus. + E1{1}                   53      86      30       3 1.00 1.00            23a  OCC    2890  22211   
        Sus. + E2{1}                   39      84      26       3 1.00 1.00            23a  OCC    2751  22211   
        Sus. + E3{1}                   54      84      27       3 1.00 1.00            23a  OCC    2791  22211   
        Sus. + E4{1}                   40      86      23       3 1.00 1.00            23a  OCC    2717  22211   
        Sus. + E5{1}                   46      89      67       5 1.00 1.00            23a  OCC    3700  22211   
        Sus. + E6{1}                   39      86      68       3 1.00 1.00            23a  OCC    3701  22211   
        Sus. + E7{1}                   48      81      69       5 1.00 1.00            23a  OCC    3706  22211   
        Sus. + E8{1}                   40      84      70       3 1.00 1.00            23a  OCC    3726  22211   
  
 M03 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     441       0       0 1.00 1.00 1.00 1.00  23a SUST    3720  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    1     442       0       0 1.00 1.00            23a  OCC    3724  22211   
        Sus. + E2{1}                    1     442       0       0 1.00 1.00            23a  OCC    3724  22211   
        Sus. + E3{1}                    1     441       0       0 1.00 1.00            23a  OCC    3723  22211   
        Sus. + E4{1}                    1     441       0       0 1.00 1.00            23a  OCC    3723  22211   
        Sus. + E5{1}                    1     441       0       0 1.00 1.00            23a  OCC    3723  22211   
        Sus. + E6{1}                    1     441       0       0 1.00 1.00            23a  OCC    3723  22211   
        Sus. + E7{1}                    1     442       0       0 1.00 1.00            23a  OCC    3724  22211   
        Sus. + E8{1}                    1     442       0       0 1.00 1.00            23a  OCC    3724  22211   
  
 M02    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     441       0       0 1.00 1.00 1.00 1.00  23a SUST    3717  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    1     441       0       0 1.00 1.00            23a  OCC    3721  22211   
        Sus. + E2{1}                    1     441       0       0 1.00 1.00            23a  OCC    3721  22211   
        Sus. + E3{1}                    1     441       0       0 1.00 1.00            23a  OCC    3720  22211   
        Sus. + E4{1}                    1     441       0       0 1.00 1.00            23a  OCC    3720  22211   
        Sus. + E5{1}                    1     441       0       0 1.00 1.00            23a  OCC    3720  22211   
        Sus. + E6{1}                    1     441       0       0 1.00 1.00            23a  OCC    3720  22211   
        Sus. + E7{1}                    1     441       0       0 1.00 1.00            23a  OCC    3721  22211   
        Sus. + E8{1}                    1     441       0       0 1.00 1.00            23a  OCC    3721  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C21 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119      19      11       3 1.33 1.10 1.00 1.00  23a SUST     725  16700   
        TR:Amb to T1{1}                63     161      50      67 1.77 1.47 1.00 1.00 (17) DISP    2122  25050   
        Amb to T1{1}                   63     161      50      67 1.77 1.47 1.00 1.00 (17) DISP    2122  25050   
        Sus. + E1{1}                    9      75      15      67 1.33 1.10            23a  OCC    1437  22211   
        Sus. + E2{1}                   94     294      22      72 1.33 1.10            23a  OCC    3454  22211   
        Sus. + E3{1}                   11      74      14      67 1.33 1.10            23a  OCC    1431  22211   
        Sus. + E4{1}                   92     289      24      72 1.33 1.10            23a  OCC    3406  22211   
        Sus. + E5{1}                    6     138      17      57 1.33 1.10            23a  OCC    1931  22211   
        Sus. + E6{1}                  101     323      25      47 1.33 1.10            23a  OCC    3709  22211   
        Sus. + E7{1}                    7     135      15      56 1.33 1.10            23a  OCC    1905  22211   
        Sus. + E8{1}                   99     316      28      46 1.33 1.10            23a  OCC    3643  22211   
  
 B11 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1127      96      16      63 1.33 1.10 1.00 1.00  23a SUST    1528  16700   
        TR:Amb to T1{1}                 7       4      30     165 1.77 1.47 1.00 1.00 (17) DISP    1193  25050   
        Amb to T1{1}                    7       4      30     165 1.77 1.47 1.00 1.00 (17) DISP    1193  25050   
        Sus. + E1{1}                   40     250      22     283 1.33 1.10            23a  OCC    3709  22211   
        Sus. + E2{1}                   39     238      16      91 1.33 1.10            23a  OCC    2921  22211   
        Sus. + E3{1}                   42     230      19     265 1.33 1.10            23a  OCC    3484  22211   
        Sus. + E4{1}                   39     216      23      83 1.33 1.10            23a  OCC    2709  22211   
        Sus. + E5{1}                   44     222      44     291 1.33 1.10            23a  OCC    3598  22211   
        Sus. + E6{1}                   47     239      51      81 1.33 1.10            23a  OCC    2951  22211   
        Sus. + E7{1}                   43     243      46     266 1.33 1.10            23a  OCC    3591  22211   
        Sus. + E8{1}                   46     261      59      73 1.33 1.10            23a  OCC    3175  22211   
  
 N45 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1116       5      49      40 1.33 1.10 1.00 1.00  23a SUST     963  16700   
        TR:Amb to T1{1}               491     283       1       5 1.77 1.47 1.00 1.00 (17) DISP    3706  25050   
        Amb to T1{1}                  491     283       1       5 1.77 1.47 1.00 1.00 (17) DISP    3706  25050   
        Sus. + E1{1}                  280     111      61      47 1.33 1.10            23a  OCC    2113  22211   
        Sus. + E2{1}                  175      65      57      49 1.33 1.10            23a  OCC    1624  22211   
        Sus. + E3{1}                  279     110      49      56 1.33 1.10            23a  OCC    2105  22211   
        Sus. + E4{1}                  174      66      52      58 1.33 1.10            23a  OCC    1637  22211   
        Sus. + E5{1}                  248     175      61      45 1.33 1.10            23a  OCC    2707  22211   
        Sus. + E6{1}                  144      10      58      48 1.33 1.10            23a  OCC    1120  22211   
        Sus. + E7{1}                  247     174      49      55 1.33 1.10            23a  OCC    2697  22211   
        Sus. + E8{1}                  142       9      52      57 1.33 1.10            23a  OCC    1128  22211   
  
 N12 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     149       1      25 1.33 1.10 1.00 1.00  23a SUST    1969  16700   
        TR:Amb to T1{1}                47     147      18     102 1.77 1.47 1.00 1.00 (17) DISP    1966  25050   
        Amb to T1{1}                   47     147      18     102 1.77 1.47 1.00 1.00 (17) DISP    1966  25050   
        Sus. + E1{1}                    8     324      10      75 1.33 1.10            23a  OCC    3687  22211   
        Sus. + E2{1}                    9     320       4      27 1.33 1.10            23a  OCC    3618  22211   
        Sus. + E3{1}                   10     325      11      77 1.33 1.10            23a  OCC    3705  22211   
        Sus. + E4{1}                   10     322       3      27 1.33 1.10            23a  OCC    3636  22211   
        Sus. + E5{1}                    8     250      13     101 1.33 1.10            23a  OCC    3091  22211   
        Sus. + E6{1}                   10     239       6      44 1.33 1.10            23a  OCC    2853  22211   
        Sus. + E7{1}                   10     241      15     105 1.33 1.10            23a  OCC    3035  22211   
        Sus. + E8{1}                   12     232       6      46 1.33 1.10            23a  OCC    2788  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H02  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      76       6       2 1.00 1.00 1.00 1.00  23a SUST    2240  16700   
        TR:Amb to T1{1}                32      11      61       4 1.00 1.00 1.00 1.00 (17) DISP    1369  25050   
        Amb to T1{1}                   32      11      61       4 1.00 1.00 1.00 1.00 (17) DISP    1369  25050   
        Sus. + E1{1}                   12      86      30       3 1.00 1.00            23a  OCC    2850  22211   
        Sus. + E2{1}                    1      84      26       3 1.00 1.00            23a  OCC    2714  22211   
        Sus. + E3{1}                   13      84      27       3 1.00 1.00            23a  OCC    2752  22211   
        Sus. + E4{1}                    0      86      23       3 1.00 1.00            23a  OCC    2678  22211   
        Sus. + E5{1}                    6      89      67       5 1.00 1.00            23a  OCC    3660  22211   
        Sus. + E6{1}                    1      86      68       3 1.00 1.00            23a  OCC    3664  22211   
        Sus. + E7{1}                    7      81      69       5 1.00 1.00            23a  OCC    3667  22211   
        Sus. + E8{1}                    0      84      70       3 1.00 1.00            23a  OCC    3686  22211   
  
 C43  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 500      74      11       9 1.08 1.19 1.00 1.00  23a SUST    2322  16700   
        TR:Amb to T1{1}                91      42      29      32 1.44 1.58 1.58 1.00 (17) DISP    1890  25050   
        Amb to T1{1}                   91      42      29      32 1.44 1.58 1.58 1.00 (17) DISP    1890  25050   
        Sus. + E1{1}                  151      77      45      47 1.08 1.19            23a  OCC    3684  22211   
        Sus. + E2{1}                  115      81      14      12 1.08 1.19            23a  OCC    2633  22211   
        Sus. + E3{1}                  147      86      42      44 1.08 1.19            23a  OCC    3614  22211   
        Sus. + E4{1}                  113      84      15      10 1.08 1.19            23a  OCC    2712  22211   
        Sus. + E5{1}                   62      81      15      40 1.08 1.19            23a  OCC    3055  22211   
        Sus. + E6{1}                   10      75      16      16 1.08 1.19            23a  OCC    2534  22211   
        Sus. + E7{1}                   59      99      12      37 1.08 1.19            23a  OCC    3242  22211   
        Sus. + E8{1}                    9      94      24      19 1.08 1.19            23a  OCC    2975  22211   
  
 C46 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 500      31      12       9 1.00 1.00 1.00 1.00  23a SUST    1267  16700   
        TR:Amb to T1{1}                91      18      47      32 1.00 1.00 1.00 1.00 (17) DISP    1350  25050   
        Amb to T1{1}                   91      18      47      32 1.00 1.00 1.00 1.00 (17) DISP    1350  25050   
        Sus. + E1{1}                  152      77      91      47 1.00 1.00            23a  OCC    3646  22211   
        Sus. + E2{1}                  116      62      42      12 1.00 1.00            23a  OCC    2361  22211   
        Sus. + E3{1}                  148      70      88      44 1.00 1.00            23a  OCC    3490  22211   
        Sus. + E4{1}                  114      56      41      10 1.00 1.00            23a  OCC    2237  22211   
        Sus. + E5{1}                   61      51      59      40 1.00 1.00            23a  OCC    2663  22211   
        Sus. + E6{1}                    9      33      21      16 1.00 1.00            23a  OCC    1538  22211   
        Sus. + E7{1}                   58      44      56      37 1.00 1.00            23a  OCC    2533  22211   
        Sus. + E8{1}                    8      40      22      19 1.00 1.00            23a  OCC    1635  22211   
  
 C45    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 500      31      12       9 1.00 1.00 1.00 1.00  23a SUST    1270  16700   
        TR:Amb to T1{1}                91      18      47      32 1.00 1.00 1.00 1.00 (17) DISP    1348  25050   
        Amb to T1{1}                   91      18      47      32 1.00 1.00 1.00 1.00 (17) DISP    1348  25050   
        Sus. + E1{1}                  152      77      91      47 1.00 1.00            23a  OCC    3645  22211   
        Sus. + E2{1}                  116      62      42      12 1.00 1.00            23a  OCC    2361  22211   
        Sus. + E3{1}                  148      70      88      44 1.00 1.00            23a  OCC    3489  22211   
        Sus. + E4{1}                  114      56      41      10 1.00 1.00            23a  OCC    2236  22211   
        Sus. + E5{1}                   61      51      59      40 1.00 1.00            23a  OCC    2662  22211   
        Sus. + E6{1}                    9      33      21      16 1.00 1.00            23a  OCC    1540  22211   
        Sus. + E7{1}                   58      44      56      37 1.00 1.00            23a  OCC    2532  22211   
        Sus. + E8{1}                    8      40      22      19 1.00 1.00            23a  OCC    1638  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C21 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      17       1      15 1.33 1.10 1.00 1.00  23a SUST     702  16700   
        TR:Amb to T1{1}                60     160      65      52 1.77 1.47 1.00 1.00 (17) DISP    2130  25050   
        Amb to T1{1}                   60     160      65      52 1.77 1.47 1.00 1.00 (17) DISP    2130  25050   
        Sus. + E1{1}                    8      74      60      25 1.33 1.10            23a  OCC    1426  22211   
        Sus. + E2{1}                    5     255      63      19 1.33 1.10            23a  OCC    3035  22211   
        Sus. + E3{1}                   10      73      61      22 1.33 1.10            23a  OCC    1424  22211   
        Sus. + E4{1}                    6     250      65      23 1.33 1.10            23a  OCC    2993  22211   
        Sus. + E5{1}                   55     159      53      23 1.33 1.10            23a  OCC    2153  22211   
        Sus. + E6{1}                   78     313      42      27 1.33 1.10            23a  OCC    3595  22211   
        Sus. + E7{1}                   54     157      53      20 1.33 1.10            23a  OCC    2129  22211   
        Sus. + E8{1}                   77     307      42      31 1.33 1.10            23a  OCC    3536  22211   
  
 C49 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 571      63      12       1 1.00 1.00 1.00 1.00  23a SUST    2016  16700   
        TR:Amb to T1{1}                93      43      19      26 1.00 1.00 1.00 1.00 (17) DISP    1225  25050   
        Amb to T1{1}                   93      43      19      26 1.00 1.00 1.00 1.00 (17) DISP    1225  25050   
        Sus. + E1{1}                   66      66      37      37 1.00 1.00            23a  OCC    3044  22211   
        Sus. + E2{1}                   37      82      23      62 1.00 1.00            23a  OCC    3495  22211   
        Sus. + E3{1}                   78      79      34      37 1.00 1.00            23a  OCC    3085  22211   
        Sus. + E4{1}                   52      96      22      59 1.00 1.00            23a  OCC    3573  22211   
        Sus. + E5{1}                   44      72      28      11 1.00 1.00            23a  OCC    2533  22211   
        Sus. + E6{1}                    1      72      16      19 1.00 1.00            23a  OCC    2492  22211   
        Sus. + E7{1}                   58      69      26      11 1.00 1.00            23a  OCC    2461  22211   
        Sus. + E8{1}                   18      88      18      17 1.00 1.00            23a  OCC    2706  22211   
  
 S21    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     138       0     325 1.00 1.00 1.00 1.00  23a SUST    2799  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   66     178      33     387 1.00 1.00            23a  OCC    3408  22211   
        Sus. + E2{1}                   66     145      82     387 1.00 1.00            23a  OCC    3573  22211   
        Sus. + E3{1}                   66     145      33     339 1.00 1.00            23a  OCC    3096  22211   
        Sus. + E4{1}                   66     178      82     339 1.00 1.00            23a  OCC    3500  22211   
        Sus. + E5{1}                   66     178      82     339 1.00 1.00            23a  OCC    3500  22211   
        Sus. + E6{1}                   66     145      33     339 1.00 1.00            23a  OCC    3096  22211   
        Sus. + E7{1}                   66     145      82     387 1.00 1.00            23a  OCC    3573  22211   
        Sus. + E8{1}                   66     178      33     387 1.00 1.00            23a  OCC    3408  22211   
  
 C50    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 571      63      12       1 1.00 1.00 1.00 1.00  23a SUST    2016  16700   
        TR:Amb to T1{1}                93      43      19      26 1.00 1.00 1.00 1.00 (17) DISP    1222  25050   
        Amb to T1{1}                   93      43      19      26 1.00 1.00 1.00 1.00 (17) DISP    1222  25050   
        Sus. + E1{1}                   66      66      36      37 1.00 1.00            23a  OCC    3039  22211   
        Sus. + E2{1}                   37      82      23      62 1.00 1.00            23a  OCC    3493  22211   
        Sus. + E3{1}                   78      79      34      37 1.00 1.00            23a  OCC    3080  22211   
        Sus. + E4{1}                   52      96      21      59 1.00 1.00            23a  OCC    3571  22211   
        Sus. + E5{1}                   44      72      28      11 1.00 1.00            23a  OCC    2532  22211   
        Sus. + E6{1}                    1      72      16      19 1.00 1.00            23a  OCC    2493  22211   
        Sus. + E7{1}                   58      69      25      11 1.00 1.00            23a  OCC    2458  22211   
        Sus. + E8{1}                   18      88      18      17 1.00 1.00            23a  OCC    2706  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S22 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     137       0     325 1.00 1.00 1.00 1.00  23a SUST    2796  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   66     177      33     387 1.00 1.00            23a  OCC    3405  22211   
        Sus. + E2{1}                   66     144      82     387 1.00 1.00            23a  OCC    3569  22211   
        Sus. + E3{1}                   66     144      33     339 1.00 1.00            23a  OCC    3094  22211   
        Sus. + E4{1}                   66     177      82     339 1.00 1.00            23a  OCC    3496  22211   
        Sus. + E5{1}                   66     177      82     339 1.00 1.00            23a  OCC    3496  22211   
        Sus. + E6{1}                   66     144      33     339 1.00 1.00            23a  OCC    3094  22211   
        Sus. + E7{1}                   66     144      82     387 1.00 1.00            23a  OCC    3569  22211   
        Sus. + E8{1}                   66     177      33     387 1.00 1.00            23a  OCC    3405  22211   
  
 L15    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 109      21      13       0 1.00 1.00 1.00 1.00  23a SUST    2610  16700   
        TR:Amb to T1{1}                 9       6       4       0 1.00 1.00 1.00 1.00 (17) DISP     634  25050   
        Amb to T1{1}                    9       6       4       0 1.00 1.00 1.00 1.00 (17) DISP     634  25050   
        Sus. + E1{1}                    0      22      14       2 1.00 1.00            23a  OCC    2834  22211   
        Sus. + E2{1}                    0      26      14       1 1.00 1.00            23a  OCC    3084  22211   
        Sus. + E3{1}                    7      27      16       2 1.00 1.00            23a  OCC    3302  22211   
        Sus. + E4{1}                    7      22      17       1 1.00 1.00            23a  OCC    2954  22211   
        Sus. + E5{1}                    2      23      15       4 1.00 1.00            23a  OCC    3044  22211   
        Sus. + E6{1}                    1      25      14       1 1.00 1.00            23a  OCC    3005  22211   
        Sus. + E7{1}                    8      28      19       4 1.00 1.00            23a  OCC    3568  22211   
        Sus. + E8{1}                    8      23      18       1 1.00 1.00            23a  OCC    3093  22211   
  
 L14 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 109      25       3       0 1.00 1.00 1.00 1.00  23a SUST    2609  16700   
        TR:Amb to T1{1}                 9       7       1       0 1.31 1.09 1.00 1.00 (17) DISP     820  25050   
        Amb to T1{1}                    9       7       1       0 1.31 1.09 1.00 1.00 (17) DISP     820  25050   
        Sus. + E1{1}                    0      25       4       2 1.00 1.00            23a  OCC    2835  22211   
        Sus. + E2{1}                    0      29       6       2 1.00 1.00            23a  OCC    3084  22211   
        Sus. + E3{1}                    7      31       5       2 1.00 1.00            23a  OCC    3303  22211   
        Sus. + E4{1}                    7      27       5       1 1.00 1.00            23a  OCC    2954  22211   
        Sus. + E5{1}                    2      27       4       4 1.00 1.00            23a  OCC    3044  22211   
        Sus. + E6{1}                    1      27       6       1 1.00 1.00            23a  OCC    3005  22211   
        Sus. + E7{1}                    8      34       4       4 1.00 1.00            23a  OCC    3568  22211   
        Sus. + E8{1}                    8      29       6       1 1.00 1.00            23a  OCC    3092  22211   
  
 L14 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 109      21      13       0 1.00 1.00 1.00 1.00  23a SUST    2609  16700   
        TR:Amb to T1{1}                 9       6       4       0 1.00 1.00 1.00 1.00 (17) DISP     634  25050   
        Amb to T1{1}                    9       6       4       0 1.00 1.00 1.00 1.00 (17) DISP     634  25050   
        Sus. + E1{1}                    0      22      14       2 1.00 1.00            23a  OCC    2835  22211   
        Sus. + E2{1}                    0      26      14       1 1.00 1.00            23a  OCC    3084  22211   
        Sus. + E3{1}                    7      27      16       2 1.00 1.00            23a  OCC    3303  22211   
        Sus. + E4{1}                    7      22      17       1 1.00 1.00            23a  OCC    2954  22211   
        Sus. + E5{1}                    2      23      15       4 1.00 1.00            23a  OCC    3044  22211   
        Sus. + E6{1}                    1      25      14       1 1.00 1.00            23a  OCC    3005  22211   
        Sus. + E7{1}                    8      28      19       4 1.00 1.00            23a  OCC    3568  22211   
        Sus. + E8{1}                    8      23      18       1 1.00 1.00            23a  OCC    3092  22211   
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  44 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C46 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512       9      25      16 1.29 1.08 1.00 1.00  23a SUST    1216  16700   
        TR:Amb to T1{1}                28      31       8      42 1.72 1.44 1.00 1.00 (17) DISP    1500  25050   
        Amb to T1{1}                   28      31       8      42 1.72 1.44 1.00 1.00 (17) DISP    1500  25050   
        Sus. + E1{1}                   72      68      45      78 1.29 1.08            23a  OCC    3560  22211   
        Sus. + E2{1}                   42      21      31      56 1.29 1.08            23a  OCC    2213  22211   
        Sus. + E3{1}                   71      66      39      74 1.29 1.08            23a  OCC    3427  22211   
        Sus. + E4{1}                   52      22      38      53 1.29 1.08            23a  OCC    2232  22211   
        Sus. + E5{1}                   68      57      44      47 1.29 1.08            23a  OCC    2930  22211   
        Sus. + E6{1}                    7      22      32      17 1.29 1.08            23a  OCC    1646  22211   
        Sus. + E7{1}                   68      55      38      43 1.29 1.08            23a  OCC    2801  22211   
        Sus. + E8{1}                    4      20      39      20 1.29 1.08            23a  OCC    1696  22211   
  
 S10 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1204     106      47      15 1.33 1.10 1.00 1.00  23a SUST    1647  16700   
        TR:Amb to T1{1}                96     118       2     121 1.77 1.47 1.00 1.00 (17) DISP    1722  25050   
        Amb to T1{1}                   96     118       2     121 1.77 1.47 1.00 1.00 (17) DISP    1722  25050   
        Sus. + E1{1}                    9     202     103     171 1.33 1.10            23a  OCC    3171  22211   
        Sus. + E2{1}                    4     162      86     120 1.33 1.10            23a  OCC    2628  22211   
        Sus. + E3{1}                   47     194     114     187 1.33 1.10            23a  OCC    3257  22211   
        Sus. + E4{1}                   41     153      97     134 1.33 1.10            23a  OCC    2709  22211   
        Sus. + E5{1}                   22     212      67     220 1.33 1.10            23a  OCC    3459  22211   
        Sus. + E6{1}                   13     166      47     160 1.33 1.10            23a  OCC    2848  22211   
        Sus. + E7{1}                   58     203      79     233 1.33 1.10            23a  OCC    3508  22211   
        Sus. + E8{1}                   51     158      59     173 1.33 1.10            23a  OCC    2904  22211   
  
 C05 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122       4       4       8 1.33 1.10 1.00 1.00  23a SUST     582  16700   
        TR:Amb to T1{1}                90     281       7      34 1.77 1.47 1.00 1.00 (17) DISP    3507  25050   
        Amb to T1{1}                   90     281       7      34 1.77 1.47 1.00 1.00 (17) DISP    3507  25050   
        Sus. + E1{1}                   35      95      10      28 1.33 1.10            23a  OCC    1484  22211   
        Sus. + E2{1}                   42      79      17      37 1.33 1.10            23a  OCC    1351  22211   
        Sus. + E3{1}                   35      96       9      26 1.33 1.10            23a  OCC    1489  22211   
        Sus. + E4{1}                   43      79      15      34 1.33 1.10            23a  OCC    1345  22211   
        Sus. + E5{1}                   35      95       9      61 1.33 1.10            23a  OCC    1548  22211   
        Sus. + E6{1}                   43      79       6      41 1.33 1.10            23a  OCC    1354  22211   
        Sus. + E7{1}                   36      96      10      64 1.33 1.10            23a  OCC    1562  22211   
        Sus. + E8{1}                   43      79       4      43 1.33 1.10            23a  OCC    1360  22211   
  
 E14 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 514       6      25       9 1.29 1.08 1.00 1.00  23a SUST    1155  16700   
        TR:Amb to T1{1}                85      34       3      47 1.72 1.44 1.00 1.00 (17) DISP    1668  25050   
        Amb to T1{1}                   85      34       3      47 1.72 1.44 1.00 1.00 (17) DISP    1668  25050   
        Sus. + E1{1}                   41      17      46      39 1.29 1.08            23a  OCC    2106  22211   
        Sus. + E2{1}                   89      69      25      64 1.29 1.08            23a  OCC    3473  22211   
        Sus. + E3{1}                   42      19      40      42 1.29 1.08            23a  OCC    2096  22211   
        Sus. + E4{1}                   89      69      30      66 1.29 1.08            23a  OCC    3496  22211   
        Sus. + E5{1}                   35      24      49      24 1.29 1.08            23a  OCC    2048  22211   
        Sus. + E6{1}                   56      31      27      11 1.29 1.08            23a  OCC    1961  22211   
        Sus. + E7{1}                   35      23      43      22 1.29 1.08            23a  OCC    1907  22211   
        Sus. + E8{1}                   57      31      33      13 1.29 1.08            23a  OCC    1994  22211   
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  45 
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C43    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 412      36       8       8 1.08 1.19 1.00 1.00  23a SUST    1314  16700   
        TR:Amb to T1{1}                 0      80       4       2 1.44 1.58 1.58 1.00 (17) DISP    2461  25050   
        Amb to T1{1}                    0      80       4       2 1.44 1.58 1.58 1.00 (17) DISP    2461  25050   
        Sus. + E1{1}                   12     120      32      13 1.08 1.19            23a  OCC    3477  22211   
        Sus. + E2{1}                   12      95      34      11 1.08 1.19            23a  OCC    2936  22211   
        Sus. + E3{1}                   12     105      34      11 1.08 1.19            23a  OCC    3154  22211   
        Sus. + E4{1}                   12      84      33      11 1.08 1.19            23a  OCC    2678  22211   
        Sus. + E5{1}                   11      99      30      16 1.08 1.19            23a  OCC    2976  22211   
        Sus. + E6{1}                   11      69      34      10 1.08 1.19            23a  OCC    2393  22211   
        Sus. + E7{1}                   13      90      32      14 1.08 1.19            23a  OCC    2800  22211   
        Sus. + E8{1}                   13      64      32      11 1.08 1.19            23a  OCC    2267  22211   
  
 E11  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 518      42       6      38 1.08 1.19 1.00 1.00  23a SUST    1763  16700   
        TR:Amb to T1{1}               103      76      16      32 1.44 1.58 1.58 1.00 (17) DISP    2642  25050   
        Amb to T1{1}                  103      76      16      32 1.44 1.58 1.58 1.00 (17) DISP    2642  25050   
        Sus. + E1{1}                  104      44       7      49 1.08 1.19            23a  OCC    2068  22211   
        Sus. + E2{1}                  150      69      28      61 1.08 1.19            23a  OCC    2934  22211   
        Sus. + E3{1}                  105      52       8      41 1.08 1.19            23a  OCC    2126  22211   
        Sus. + E4{1}                  150      76      28      69 1.08 1.19            23a  OCC    3140  22211   
        Sus. + E5{1}                   28      60      63      61 1.08 1.19            23a  OCC    3476  22211   
        Sus. + E6{1}                    2      85      31      53 1.08 1.19            23a  OCC    3057  22211   
        Sus. + E7{1}                   27      70      62      52 1.08 1.19            23a  OCC    3468  22211   
        Sus. + E8{1}                    2      94      31      62 1.08 1.19            23a  OCC    3307  22211   
  
 F05    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       3       0       8 1.72 1.72 1.00 1.00  23a SUST    1068  16700   
        TR:Amb to T1{1}                 0       1      11       2 2.30 2.30 2.30 1.00 (17) DISP    2293  25050   
        Amb to T1{1}                    0       1      11       2 2.30 2.30 2.30 1.00 (17) DISP    2293  25050   
        Sus. + E1{1}                    1       4       8      13 1.72 1.72            23a  OCC    2455  22211   
        Sus. + E2{1}                    1       3       3      11 1.72 1.72            23a  OCC    1679  22211   
        Sus. + E3{1}                    1       3       7      11 1.72 1.72            23a  OCC    2263  22211   
        Sus. + E4{1}                    1       4       3      11 1.72 1.72            23a  OCC    1686  22211   
        Sus. + E5{1}                    0       5      14      16 1.72 1.72            23a  OCC    3473  22211   
        Sus. + E6{1}                    0       3       8      10 1.72 1.72            23a  OCC    2412  22211   
        Sus. + E7{1}                    2       4      14      14 1.72 1.72            23a  OCC    3399  22211   
        Sus. + E8{1}                    2       4       9      11 1.72 1.72            23a  OCC    2511  22211   
  
 C49 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512      48       4      16 1.29 1.08 1.00 1.00  23a SUST    1945  16700   
        TR:Amb to T1{1}                28      27       3      42 1.72 1.44 1.00 1.00 (17) DISP    1348  25050   
        Amb to T1{1}                   28      27       3      42 1.72 1.44 1.00 1.00 (17) DISP    1348  25050   
        Sus. + E1{1}                   71      52       6      78 1.29 1.08            23a  OCC    3364  22211   
        Sus. + E2{1}                   41      68      36      56 1.29 1.08            23a  OCC    3306  22211   
        Sus. + E3{1}                   71      62       5      74 1.29 1.08            23a  OCC    3357  22211   
        Sus. + E4{1}                   51      81      33      53 1.29 1.08            23a  OCC    3460  22211   
        Sus. + E5{1}                   68      51      30      46 1.29 1.08            23a  OCC    2933  22211   
        Sus. + E6{1}                    8      55      20      17 1.29 1.08            23a  OCC    2407  22211   
        Sus. + E7{1}                   68      56      29      43 1.29 1.08            23a  OCC    2886  22211   
        Sus. + E8{1}                    4      69      18      19 1.29 1.08            23a  OCC    2653  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C44    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 500      60      11       9 1.00 1.00 1.00 1.00  23a SUST    1883  16700   
        TR:Amb to T1{1}                91      23      35      32 1.00 1.00 1.00 1.00 (17) DISP    1192  25050   
        Amb to T1{1}                   91      23      35      32 1.00 1.00 1.00 1.00 (17) DISP    1192  25050   
        Sus. + E1{1}                  151      77      60      47 1.00 1.00            23a  OCC    3446  22211   
        Sus. + E2{1}                  115      74      23      12 1.00 1.00            23a  OCC    2428  22211   
        Sus. + E3{1}                  147      64      57      44 1.00 1.00            23a  OCC    3299  22211   
        Sus. + E4{1}                  113      61      17      10 1.00 1.00            23a  OCC    2137  22211   
        Sus. + E5{1}                   62      61      29      40 1.00 1.00            23a  OCC    2704  22211   
        Sus. + E6{1}                   10      61      17      16 1.00 1.00            23a  OCC    2103  22211   
        Sus. + E7{1}                   59      73      26      37 1.00 1.00            23a  OCC    2690  22211   
        Sus. + E8{1}                    9      76      23      19 1.00 1.00            23a  OCC    2399  22211   
  
 E10    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 510      42       8      42 1.00 1.00 1.00 1.00  23a SUST    1745  16700   
        TR:Amb to T1{1}                77      23      37      26 1.00 1.00 1.00 1.00 (17) DISP    1149  25050   
        Amb to T1{1}                   77      23      37      26 1.00 1.00 1.00 1.00 (17) DISP    1149  25050   
        Sus. + E1{1}                   84      65      25      53 1.00 1.00            23a  OCC    2522  22211   
        Sus. + E2{1}                  128      44      18      48 1.00 1.00            23a  OCC    2128  22211   
        Sus. + E3{1}                   86      50      23      62 1.00 1.00            23a  OCC    2392  22211   
        Sus. + E4{1}                  128      60      19      45 1.00 1.00            23a  OCC    2350  22211   
        Sus. + E5{1}                   24      42      82      42 1.00 1.00            23a  OCC    3427  22211   
        Sus. + E6{1}                    4      56      39      56 1.00 1.00            23a  OCC    2580  22211   
        Sus. + E7{1}                   25      52      79      52 1.00 1.00            23a  OCC    3408  22211   
        Sus. + E8{1}                    5      66      39      46 1.00 1.00            23a  OCC    2644  22211   
  
 P03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       5       7       3 1.00 1.00 1.00 1.00  23a SUST     587  16700   
        TR:Amb to T1{1}               207      59     475      21 1.00 1.00 1.00 1.00 (17) DISP    3426  25050   
        Amb to T1{1}                  207      59     475      21 1.00 1.00 1.00 1.00 (17) DISP    3426  25050   
        Sus. + E1{1}                  112      14     109       8 1.00 1.00            23a  OCC    1385  22211   
        Sus. + E2{1}                  129       9      20      14 1.00 1.00            23a  OCC     766  22211   
        Sus. + E3{1}                  111       8     110       8 1.00 1.00            23a  OCC    1390  22211   
        Sus. + E4{1}                  128      15      18      13 1.00 1.00            23a  OCC     775  22211   
        Sus. + E5{1}                   26      44     138      14 1.00 1.00            23a  OCC    1591  22211   
        Sus. + E6{1}                   45      53      22       7 1.00 1.00            23a  OCC     974  22211   
        Sus. + E7{1}                   28      46     139      14 1.00 1.00            23a  OCC    1602  22211   
        Sus. + E8{1}                   46      55      23       7 1.00 1.00            23a  OCC     995  22211   
  
 S22 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0     229     173 1.33 1.10 1.00 1.00  23a SUST    2669  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   92      43     290     193 1.33 1.10            23a  OCC    3370  22211   
        Sus. + E2{1}                    0      58     257     227 1.33 1.10            23a  OCC    3382  22211   
        Sus. + E3{1}                   92      43     236     193 1.33 1.10            23a  OCC    3155  22211   
        Sus. + E4{1}                    0      58     257     186 1.33 1.10            23a  OCC    3272  22211   
        Sus. + E5{1}                    0      58     257     186 1.33 1.10            23a  OCC    3272  22211   
        Sus. + E6{1}                   92      43     236     193 1.33 1.10            23a  OCC    3155  22211   
        Sus. + E7{1}                    0      58     257     227 1.33 1.10            23a  OCC    3382  22211   
        Sus. + E8{1}                   92      43     290     193 1.33 1.10            23a  OCC    3370  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S10 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1246      89      44      22 1.33 1.10 1.00 1.00  23a SUST    1516  16700   
        TR:Amb to T1{1}                93     117      73      90 1.77 1.47 1.00 1.00 (17) DISP    1780  25050   
        Amb to T1{1}                   93     117      73      90 1.77 1.47 1.00 1.00 (17) DISP    1780  25050   
        Sus. + E1{1}                    1     181     174     101 1.33 1.10            23a  OCC    2992  22211   
        Sus. + E2{1}                    5     145     131      74 1.33 1.10            23a  OCC    2471  22211   
        Sus. + E3{1}                   53     180     191     105 1.33 1.10            23a  OCC    3116  22211   
        Sus. + E4{1}                   56     142     147      77 1.33 1.10            23a  OCC    2586  22211   
        Sus. + E5{1}                    0     187     183     161 1.33 1.10            23a  OCC    3282  22211   
        Sus. + E6{1}                    0     145     133     131 1.33 1.10            23a  OCC    2697  22211   
        Sus. + E7{1}                   51     184     198     162 1.33 1.10            23a  OCC    3372  22211   
        Sus. + E8{1}                   53     142     148     131 1.33 1.10            23a  OCC    2791  22211   
  
 N27  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      18      13       6 1.11 1.23 1.00 1.00  23a SUST     712  16700   
        TR:Amb to T1{1}               368     301      11       7 1.48 1.64 1.64 1.00 (17) DISP    3365  25050   
        Amb to T1{1}                  368     301      11       7 1.48 1.64 1.64 1.00 (17) DISP    3365  25050   
        Sus. + E1{1}                  146      41      16      18 1.11 1.23            23a  OCC     983  22211   
        Sus. + E2{1}                  144      54      84      19 1.11 1.23            23a  OCC    1480  22211   
        Sus. + E3{1}                  146      42      17      17 1.11 1.23            23a  OCC     991  22211   
        Sus. + E4{1}                  143      53      76      19 1.11 1.23            23a  OCC    1411  22211   
        Sus. + E5{1}                  140      80      41       9 1.11 1.23            23a  OCC    1331  22211   
        Sus. + E6{1}                  139      21      53       7 1.11 1.23            23a  OCC    1129  22211   
        Sus. + E7{1}                  139      80      45       8 1.11 1.23            23a  OCC    1353  22211   
        Sus. + E8{1}                  138      22      47       6 1.11 1.23            23a  OCC    1083  22211   
  
 T07 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 109      18       3       3 1.00 1.00 1.00 1.00  23a SUST    2029  16700   
        TR:Amb to T1{1}                 3       1       5       3 1.31 1.09 1.00 1.00 (17) DISP     569  25050   
        Amb to T1{1}                    3       1       5       3 1.31 1.09 1.00 1.00 (17) DISP     569  25050   
        Sus. + E1{1}                    0      21       3       3 1.00 1.00            23a  OCC    2284  22211   
        Sus. + E2{1}                    2      27       9       4 1.00 1.00            23a  OCC    2998  22211   
        Sus. + E3{1}                    6      26       3       4 1.00 1.00            23a  OCC    2728  22211   
        Sus. + E4{1}                    4      22       9       3 1.00 1.00            23a  OCC    2704  22211   
        Sus. + E5{1}                    2      22      14       6 1.00 1.00            23a  OCC    3169  22211   
        Sus. + E6{1}                    4      26       8       7 1.00 1.00            23a  OCC    2985  22211   
        Sus. + E7{1}                    4      27      14       5 1.00 1.00            23a  OCC    3364  22211   
        Sus. + E8{1}                    2      21       8       6 1.00 1.00            23a  OCC    2710  22211   
  
 T07 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 109      18       3       3 1.00 1.00 1.00 1.00  23a SUST    2029  16700   
        TR:Amb to T1{1}                 3       1       5       3 1.00 1.00 1.00 1.00 (17) DISP     531  25050   
        Amb to T1{1}                    3       1       5       3 1.00 1.00 1.00 1.00 (17) DISP     531  25050   
        Sus. + E1{1}                    0      21       3       3 1.00 1.00            23a  OCC    2284  22211   
        Sus. + E2{1}                    2      27       9       4 1.00 1.00            23a  OCC    2998  22211   
        Sus. + E3{1}                    6      26       3       4 1.00 1.00            23a  OCC    2728  22211   
        Sus. + E4{1}                    4      22       9       3 1.00 1.00            23a  OCC    2704  22211   
        Sus. + E5{1}                    2      22      14       5 1.00 1.00            23a  OCC    3169  22211   
        Sus. + E6{1}                    4      26       8       7 1.00 1.00            23a  OCC    2985  22211   
        Sus. + E7{1}                    4      27      14       5 1.00 1.00            23a  OCC    3364  22211   
        Sus. + E8{1}                    3      21       8       6 1.00 1.00            23a  OCC    2711  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T06    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 109      18       3       3 1.00 1.00 1.00 1.00  23a SUST    2029  16700   
        TR:Amb to T1{1}                 3       1       5       3 1.00 1.00 1.00 1.00 (17) DISP     531  25050   
        Amb to T1{1}                    3       1       5       3 1.00 1.00 1.00 1.00 (17) DISP     531  25050   
        Sus. + E1{1}                    0      21       3       3 1.00 1.00            23a  OCC    2284  22211   
        Sus. + E2{1}                    2      27       9       4 1.00 1.00            23a  OCC    2997  22211   
        Sus. + E3{1}                    6      26       3       4 1.00 1.00            23a  OCC    2728  22211   
        Sus. + E4{1}                    4      22       9       3 1.00 1.00            23a  OCC    2703  22211   
        Sus. + E5{1}                    2      22      14       5 1.00 1.00            23a  OCC    3168  22211   
        Sus. + E6{1}                    4      26       8       7 1.00 1.00            23a  OCC    2985  22211   
        Sus. + E7{1}                    4      27      14       5 1.00 1.00            23a  OCC    3364  22211   
        Sus. + E8{1}                    3      21       8       6 1.00 1.00            23a  OCC    2710  22211   
  
 D08 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1126       4       4       3 1.33 1.10 1.00 1.00  23a SUST     577  16700   
        TR:Amb to T1{1}                83     266       1      17 1.77 1.47 1.00 1.00 (17) DISP    3308  25050   
        Amb to T1{1}                   83     266       1      17 1.77 1.47 1.00 1.00 (17) DISP    3308  25050   
        Sus. + E1{1}                   20      62       7       7 1.33 1.10            23a  OCC    1145  22211   
        Sus. + E2{1}                    3      14      47       7 1.33 1.10            23a  OCC     942  22211   
        Sus. + E3{1}                   20      62       7       8 1.33 1.10            23a  OCC    1149  22211   
        Sus. + E4{1}                    6       9      45       8 1.33 1.10            23a  OCC     913  22211   
        Sus. + E5{1}                   22      68      27     115 1.33 1.10            23a  OCC    1619  22211   
        Sus. + E6{1}                   10      10      30      91 1.33 1.10            23a  OCC    1253  22211   
        Sus. + E7{1}                   22      68      28     116 1.33 1.10            23a  OCC    1626  22211   
        Sus. + E8{1}                   13      15      28      91 1.33 1.10            23a  OCC    1252  22211   
  
 E14 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 518       5       7      38 1.00 1.00 1.00 1.00  23a SUST    1112  16700   
        TR:Amb to T1{1}               103      13      38      32 1.00 1.00 1.00 1.00 (17) DISP    1181  25050   
        Amb to T1{1}                  103      13      38      32 1.00 1.00 1.00 1.00 (17) DISP    1181  25050   
        Sus. + E1{1}                  104      26      34      49 1.00 1.00            23a  OCC    2041  22211   
        Sus. + E2{1}                  151      37      86      61 1.00 1.00            23a  OCC    3263  22211   
        Sus. + E3{1}                  105      26      36      41 1.00 1.00            23a  OCC    2034  22211   
        Sus. + E4{1}                  150      37      86      69 1.00 1.00            23a  OCC    3304  22211   
        Sus. + E5{1}                   29      21      41      61 1.00 1.00            23a  OCC    2138  22211   
        Sus. + E6{1}                    3      16      17      53 1.00 1.00            23a  OCC    1597  22211   
        Sus. + E7{1}                   28      22      39      52 1.00 1.00            23a  OCC    2026  22211   
        Sus. + E8{1}                    3      17      18      62 1.00 1.00            23a  OCC    1763  22211   
  
 S12    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1112     149      21      43 1.00 1.00 1.00 1.00  23a SUST    1644  16700   
        TR:Amb to T1{1}                43      92      66      94 1.00 1.00 1.00 1.00 (17) DISP    1038  25050   
        Amb to T1{1}                   43      92      66      94 1.00 1.00 1.00 1.00 (17) DISP    1038  25050   
        Sus. + E1{1}                   12     247      65     202 1.00 1.00            23a  OCC    3029  22211   
        Sus. + E2{1}                    1     205      47     152 1.00 1.00            23a  OCC    2543  22211   
        Sus. + E3{1}                   12     222      66     221 1.00 1.00            23a  OCC    3074  22211   
        Sus. + E4{1}                    1     178      48     170 1.00 1.00            23a  OCC    2601  22211   
        Sus. + E5{1}                   32     260     125     211 1.00 1.00            23a  OCC    3290  22211   
        Sus. + E6{1}                   19     212     105     152 1.00 1.00            23a  OCC    2742  22211   
        Sus. + E7{1}                   31     233     123     230 1.00 1.00            23a  OCC    3303  22211   
        Sus. + E8{1}                   19     186     103     170 1.00 1.00            23a  OCC    2773  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T07 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 118      17       0       4 1.00 1.00 1.00 1.00  23a SUST    1941  16700   
        TR:Amb to T1{1}                 1       1       2       6 1.31 1.09 1.00 1.00 (17) DISP     546  25050   
        Amb to T1{1}                    1       1       2       6 1.31 1.09 1.00 1.00 (17) DISP     546  25050   
        Sus. + E1{1}                    1      20       0       5 1.00 1.00            23a  OCC    2215  22211   
        Sus. + E2{1}                    4      26       5       7 1.00 1.00            23a  OCC    2945  22211   
        Sus. + E3{1}                    5      24       0       5 1.00 1.00            23a  OCC    2629  22211   
        Sus. + E4{1}                    0      21       5       8 1.00 1.00            23a  OCC    2654  22211   
        Sus. + E5{1}                    0      21       6      14 1.00 1.00            23a  OCC    3114  22211   
        Sus. + E6{1}                    4      25       1      11 1.00 1.00            23a  OCC    2911  22211   
        Sus. + E7{1}                    4      26       7      13 1.00 1.00            23a  OCC    3301  22211   
        Sus. + E8{1}                    0      20       2      10 1.00 1.00            23a  OCC    2645  22211   
  
 E13    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 518       5       7      38 1.00 1.00 1.00 1.00  23a SUST    1113  16700   
        TR:Amb to T1{1}               103      13      38      32 1.00 1.00 1.00 1.00 (17) DISP    1176  25050   
        Amb to T1{1}                  103      13      38      32 1.00 1.00 1.00 1.00 (17) DISP    1176  25050   
        Sus. + E1{1}                  104      26      34      49 1.00 1.00            23a  OCC    2039  22211   
        Sus. + E2{1}                  151      37      86      61 1.00 1.00            23a  OCC    3259  22211   
        Sus. + E3{1}                  105      26      36      41 1.00 1.00            23a  OCC    2032  22211   
        Sus. + E4{1}                  150      37      86      69 1.00 1.00            23a  OCC    3299  22211   
        Sus. + E5{1}                   29      21      41      61 1.00 1.00            23a  OCC    2140  22211   
        Sus. + E6{1}                    3      16      17      53 1.00 1.00            23a  OCC    1597  22211   
        Sus. + E7{1}                   28      22      39      52 1.00 1.00            23a  OCC    2029  22211   
        Sus. + E8{1}                    3      17      18      62 1.00 1.00            23a  OCC    1764  22211   
  
 B12    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      97      16      63 1.00 1.00 1.00 1.00  23a SUST    1318  16700   
        TR:Amb to T1{1}                 7       4      29     165 1.00 1.00 1.00 1.00 (17) DISP    1171  25050   
        Amb to T1{1}                    7       4      29     165 1.00 1.00 1.00 1.00 (17) DISP    1171  25050   
        Sus. + E1{1}                   41     250      23     283 1.00 1.00            23a  OCC    3271  22211   
        Sus. + E2{1}                   39     239      17      91 1.00 1.00            23a  OCC    2383  22211   
        Sus. + E3{1}                   42     230      20     265 1.00 1.00            23a  OCC    3082  22211   
        Sus. + E4{1}                   39     217      23      82 1.00 1.00            23a  OCC    2219  22211   
        Sus. + E5{1}                   44     223      43     291 1.00 1.00            23a  OCC    3225  22211   
        Sus. + E6{1}                   47     239      51      81 1.00 1.00            23a  OCC    2410  22211   
        Sus. + E7{1}                   43     244      46     266 1.00 1.00            23a  OCC    3155  22211   
        Sus. + E8{1}                   47     262      60      73 1.00 1.00            23a  OCC    2581  22211   
  
 S11    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1112     141      21      43 1.00 1.00 1.00 1.00  23a SUST    1583  16700   
        TR:Amb to T1{1}                43      99      70      94 1.00 1.00 1.00 1.00 (17) DISP    1078  25050   
        Amb to T1{1}                   43      99      70      94 1.00 1.00 1.00 1.00 (17) DISP    1078  25050   
        Sus. + E1{1}                   12     238      71     202 1.00 1.00            23a  OCC    2977  22211   
        Sus. + E2{1}                    1     196      51     152 1.00 1.00            23a  OCC    2489  22211   
        Sus. + E3{1}                   12     216      72     221 1.00 1.00            23a  OCC    3032  22211   
        Sus. + E4{1}                    1     173      53     170 1.00 1.00            23a  OCC    2553  22211   
        Sus. + E5{1}                   32     251     130     211 1.00 1.00            23a  OCC    3246  22211   
        Sus. + E6{1}                   19     203     109     152 1.00 1.00            23a  OCC    2696  22211   
        Sus. + E7{1}                   31     228     129     230 1.00 1.00            23a  OCC    3270  22211   
        Sus. + E8{1}                   19     181     108     170 1.00 1.00            23a  OCC    2734  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S10 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1112     140      22      43 1.00 1.00 1.00 1.00  23a SUST    1581  16700   
        TR:Amb to T1{1}                43      99      70      94 1.00 1.00 1.00 1.00 (17) DISP    1079  25050   
        Amb to T1{1}                   43      99      70      94 1.00 1.00 1.00 1.00 (17) DISP    1079  25050   
        Sus. + E1{1}                   12     238      71     202 1.00 1.00            23a  OCC    2975  22211   
        Sus. + E2{1}                    1     196      52     152 1.00 1.00            23a  OCC    2487  22211   
        Sus. + E3{1}                   12     216      72     221 1.00 1.00            23a  OCC    3031  22211   
        Sus. + E4{1}                    1     173      53     170 1.00 1.00            23a  OCC    2551  22211   
        Sus. + E5{1}                   32     251     130     211 1.00 1.00            23a  OCC    3245  22211   
        Sus. + E6{1}                   19     203     109     152 1.00 1.00            23a  OCC    2695  22211   
        Sus. + E7{1}                   31     228     129     230 1.00 1.00            23a  OCC    3269  22211   
        Sus. + E8{1}                   19     181     108     170 1.00 1.00            23a  OCC    2733  22211   
  
 N10  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1160      25     154       1 1.00 1.00 1.00 1.00  23a SUST    1670  16700   
        TR:Amb to T1{1}               122      85     140      12 1.00 1.00 1.00 1.00 (17) DISP    1197  25050   
        Amb to T1{1}                  122      85     140      12 1.00 1.00 1.00 1.00 (17) DISP    1197  25050   
        Sus. + E1{1}                   49      58     359       4 1.00 1.00            23a  OCC    3196  22211   
        Sus. + E2{1}                   65      42     363       3 1.00 1.00            23a  OCC    3219  22211   
        Sus. + E3{1}                   61      59     365       5 1.00 1.00            23a  OCC    3248  22211   
        Sus. + E4{1}                   78      36     369       1 1.00 1.00            23a  OCC    3267  22211   
        Sus. + E5{1}                    3      79     245       5 1.00 1.00            23a  OCC    2445  22211   
        Sus. + E6{1}                   19      28     239       2 1.00 1.00            23a  OCC    2300  22211   
        Sus. + E7{1}                   14      81     237       6 1.00 1.00            23a  OCC    2409  22211   
        Sus. + E8{1}                   30      30     233       1 1.00 1.00            23a  OCC    2256  22211   
  
 N10  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1160      25     154       1 1.00 1.00 1.00 1.00  23a SUST    1670  16700   
        TR:Amb to T1{1}               122      85     140      12 1.00 1.00 1.00 1.00 (17) DISP    1197  25050   
        Amb to T1{1}                  122      85     140      12 1.00 1.00 1.00 1.00 (17) DISP    1197  25050   
        Sus. + E1{1}                   49      58     359       4 1.00 1.00            23a  OCC    3196  22211   
        Sus. + E2{1}                   65      42     363       3 1.00 1.00            23a  OCC    3219  22211   
        Sus. + E3{1}                   61      59     365       5 1.00 1.00            23a  OCC    3248  22211   
        Sus. + E4{1}                   78      36     369       1 1.00 1.00            23a  OCC    3267  22211   
        Sus. + E5{1}                    3      79     245       5 1.00 1.00            23a  OCC    2445  22211   
        Sus. + E6{1}                   19      28     239       2 1.00 1.00            23a  OCC    2300  22211   
        Sus. + E7{1}                   14      81     237       6 1.00 1.00            23a  OCC    2409  22211   
        Sus. + E8{1}                   30      30     233       1 1.00 1.00            23a  OCC    2256  22211   
  
 B11 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      96      16      63 1.00 1.00 1.00 1.00  23a SUST    1314  16700   
        TR:Amb to T1{1}                 7       4      29     165 1.00 1.00 1.00 1.00 (17) DISP    1170  25050   
        Amb to T1{1}                    7       4      29     165 1.00 1.00 1.00 1.00 (17) DISP    1170  25050   
        Sus. + E1{1}                   41     250      23     283 1.00 1.00            23a  OCC    3266  22211   
        Sus. + E2{1}                   39     238      17      91 1.00 1.00            23a  OCC    2378  22211   
        Sus. + E3{1}                   42     230      20     265 1.00 1.00            23a  OCC    3078  22211   
        Sus. + E4{1}                   39     216      23      82 1.00 1.00            23a  OCC    2215  22211   
        Sus. + E5{1}                   44     222      43     291 1.00 1.00            23a  OCC    3221  22211   
        Sus. + E6{1}                   47     239      51      81 1.00 1.00            23a  OCC    2405  22211   
        Sus. + E7{1}                   43     243      45     266 1.00 1.00            23a  OCC    3151  22211   
        Sus. + E8{1}                   47     261      59      73 1.00 1.00            23a  OCC    2576  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 B11 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1411      12      68      11 1.33 1.10 1.00 1.00  23a SUST    1222  16700   
        TR:Amb to T1{1}                46      10     153      15 1.77 1.47 1.00 1.00 (17) DISP    1595  25050   
        Amb to T1{1}                   46      10     153      15 1.77 1.47 1.00 1.00 (17) DISP    1595  25050   
        Sus. + E1{1}                   79     121     272      35 1.33 1.10            23a  OCC    3204  22211   
        Sus. + E2{1}                   54     120      89      17 1.33 1.10            23a  OCC    2291  22211   
        Sus. + E3{1}                   11     126     254      33 1.33 1.10            23a  OCC    3076  22211   
        Sus. + E4{1}                   13     123      84      22 1.33 1.10            23a  OCC    2301  22211   
        Sus. + E5{1}                   24     131     277      18 1.33 1.10            23a  OCC    3258  22211   
        Sus. + E6{1}                    2     137      83      50 1.33 1.10            23a  OCC    2455  22211   
        Sus. + E7{1}                   45     127     251      20 1.33 1.10            23a  OCC    3074  22211   
        Sus. + E8{1}                   69     134      78      55 1.33 1.10            23a  OCC    2468  22211   
  
 N16  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136       1     164      25 1.11 1.23 1.00 1.00  23a SUST    1996  16700   
        TR:Amb to T1{1}                46      31      43     102 1.48 1.64 1.64 1.00 (17) DISP     945  25050   
        Amb to T1{1}                   46      31      43     102 1.48 1.64 1.64 1.00 (17) DISP     945  25050   
        Sus. + E1{1}                    7      24     295      75 1.11 1.23            23a  OCC    3236  22211   
        Sus. + E2{1}                    8      13     278      27 1.11 1.23            23a  OCC    3019  22211   
        Sus. + E3{1}                    8      26     290      77 1.11 1.23            23a  OCC    3199  22211   
        Sus. + E4{1}                    9       8     273      27 1.11 1.23            23a  OCC    2971  22211   
        Sus. + E5{1}                    7      31     260     101 1.11 1.23            23a  OCC    3043  22211   
        Sus. + E6{1}                    8      21     236      44 1.11 1.23            23a  OCC    2677  22211   
        Sus. + E7{1}                    9      34     246     105 1.11 1.23            23a  OCC    2969  22211   
        Sus. + E8{1}                   10      16     224      46 1.11 1.23            23a  OCC    2566  22211   
  
 C46 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512      25       9      16 1.00 1.00 1.00 1.00  23a SUST    1159  16700   
        TR:Amb to T1{1}                27       9      31      42 1.00 1.00 1.00 1.00 (17) DISP    1145  25050   
        Amb to T1{1}                   27       9      31      42 1.00 1.00 1.00 1.00 (17) DISP    1145  25050   
        Sus. + E1{1}                   71      46      68      78 1.00 1.00            23a  OCC    3207  22211   
        Sus. + E2{1}                   41      31      21      55 1.00 1.00            23a  OCC    2124  22211   
        Sus. + E3{1}                   70      40      66      74 1.00 1.00            23a  OCC    3084  22211   
        Sus. + E4{1}                   51      38      22      53 1.00 1.00            23a  OCC    2131  22211   
        Sus. + E5{1}                   68      44      57      46 1.00 1.00            23a  OCC    2591  22211   
        Sus. + E6{1}                    7      32      22      17 1.00 1.00            23a  OCC    1506  22211   
        Sus. + E7{1}                   67      39      55      43 1.00 1.00            23a  OCC    2471  22211   
        Sus. + E8{1}                    4      39      20      19 1.00 1.00            23a  OCC    1572  22211   
  
 C47    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512      25       9      16 1.00 1.00 1.00 1.00  23a SUST    1161  16700   
        TR:Amb to T1{1}                27       9      31      42 1.00 1.00 1.00 1.00 (17) DISP    1142  25050   
        Amb to T1{1}                   27       9      31      42 1.00 1.00 1.00 1.00 (17) DISP    1142  25050   
        Sus. + E1{1}                   71      46      68      78 1.00 1.00            23a  OCC    3204  22211   
        Sus. + E2{1}                   41      31      21      55 1.00 1.00            23a  OCC    2125  22211   
        Sus. + E3{1}                   70      40      65      74 1.00 1.00            23a  OCC    3081  22211   
        Sus. + E4{1}                   51      38      22      53 1.00 1.00            23a  OCC    2132  22211   
        Sus. + E5{1}                   68      44      57      46 1.00 1.00            23a  OCC    2591  22211   
        Sus. + E6{1}                    7      32      22      17 1.00 1.00            23a  OCC    1508  22211   
        Sus. + E7{1}                   67      39      55      43 1.00 1.00            23a  OCC    2470  22211   
        Sus. + E8{1}                    4      39      20      19 1.00 1.00            23a  OCC    1575  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L14 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135      21       0       3 1.00 1.00 1.00 1.00  23a SUST    2357  16700   
        TR:Amb to T1{1}                 1       6       0       1 1.00 1.00 1.00 1.00 (17) DISP     514  25050   
        Amb to T1{1}                    1       6       0       1 1.00 1.00 1.00 1.00 (17) DISP     514  25050   
        Sus. + E1{1}                    2      22       2       5 1.00 1.00            23a  OCC    2587  22211   
        Sus. + E2{1}                    2      26       1       6 1.00 1.00            23a  OCC    2866  22211   
        Sus. + E3{1}                    1      27       2       5 1.00 1.00            23a  OCC    2980  22211   
        Sus. + E4{1}                    2      23       1       6 1.00 1.00            23a  OCC    2639  22211   
        Sus. + E5{1}                    0      24       3       4 1.00 1.00            23a  OCC    2759  22211   
        Sus. + E6{1}                    4      25       1       6 1.00 1.00            23a  OCC    2800  22211   
        Sus. + E7{1}                    0      29       4       4 1.00 1.00            23a  OCC    3199  22211   
        Sus. + E8{1}                    4      24       1       6 1.00 1.00            23a  OCC    2728  22211   
  
 L14 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135      21       0       3 1.00 1.00 1.00 1.00  23a SUST    2357  16700   
        TR:Amb to T1{1}                 1       6       0       1 1.31 1.09 1.00 1.00 (17) DISP     667  25050   
        Amb to T1{1}                    1       6       0       1 1.31 1.09 1.00 1.00 (17) DISP     667  25050   
        Sus. + E1{1}                    2      22       2       5 1.00 1.00            23a  OCC    2587  22211   
        Sus. + E2{1}                    2      26       1       6 1.00 1.00            23a  OCC    2866  22211   
        Sus. + E3{1}                    1      27       2       5 1.00 1.00            23a  OCC    2979  22211   
        Sus. + E4{1}                    2      23       1       6 1.00 1.00            23a  OCC    2639  22211   
        Sus. + E5{1}                    0      24       3       4 1.00 1.00            23a  OCC    2759  22211   
        Sus. + E6{1}                    4      25       1       6 1.00 1.00            23a  OCC    2799  22211   
        Sus. + E7{1}                    0      29       4       4 1.00 1.00            23a  OCC    3198  22211   
        Sus. + E8{1}                    4      24       1       6 1.00 1.00            23a  OCC    2727  22211   
  
 A46    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122     125      11      86 1.00 1.00 1.00 1.00  23a SUST    1563  16700   
        TR:Amb to T1{1}                13      48      31      54 1.00 1.00 1.00 1.00 (17) DISP     550  25050   
        Amb to T1{1}                   13      48      31      54 1.00 1.00 1.00 1.00 (17) DISP     550  25050   
        Sus. + E1{1}                   39     244      22     275 1.00 1.00            23a  OCC    3192  22211   
        Sus. + E2{1}                   35     239      17     163 1.00 1.00            23a  OCC    2575  22211   
        Sus. + E3{1}                   39     216      24     254 1.00 1.00            23a  OCC    2957  22211   
        Sus. + E4{1}                   35     211      12     175 1.00 1.00            23a  OCC    2469  22211   
        Sus. + E5{1}                   38     213      42     256 1.00 1.00            23a  OCC    2976  22211   
        Sus. + E6{1}                   42     221      27     183 1.00 1.00            23a  OCC    2570  22211   
        Sus. + E7{1}                   38     242      43     232 1.00 1.00            23a  OCC    2944  22211   
        Sus. + E8{1}                   43     250      33     196 1.00 1.00            23a  OCC    2793  22211   
  
 S04 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1126      56      45      22 1.33 1.10 1.00 1.00  23a SUST    1185  16700   
        TR:Amb to T1{1}                83     170      51      91 1.77 1.47 1.00 1.00 (17) DISP    2277  25050   
        Amb to T1{1}                   83     170      51      91 1.77 1.47 1.00 1.00 (17) DISP    2277  25050   
        Sus. + E1{1}                    4     234      49     100 1.33 1.10            23a  OCC    2982  22211   
        Sus. + E2{1}                    8     162      47      74 1.33 1.10            23a  OCC    2272  22211   
        Sus. + E3{1}                   28     243      50     105 1.33 1.10            23a  OCC    3083  22211   
        Sus. + E4{1}                   31     170      48      77 1.33 1.10            23a  OCC    2360  22211   
        Sus. + E5{1}                    3     229      51     160 1.33 1.10            23a  OCC    3118  22211   
        Sus. + E6{1}                    4     147      54     130 1.33 1.10            23a  OCC    2360  22211   
        Sus. + E7{1}                   26     235      51     162 1.33 1.10            23a  OCC    3189  22211   
        Sus. + E8{1}                   28     155      53     131 1.33 1.10            23a  OCC    2427  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N42    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       1      36      11 1.11 1.23 1.00 1.00  23a SUST     849  16700   
        TR:Amb to T1{1}                28     129      12       0 1.48 1.64 1.64 1.00 (17) DISP    1358  25050   
        Amb to T1{1}                   28     129      12       0 1.48 1.64 1.64 1.00 (17) DISP    1358  25050   
        Sus. + E1{1}                    4      89      86      14 1.11 1.23            23a  OCC    1688  22211   
        Sus. + E2{1}                   12     286      86      13 1.11 1.23            23a  OCC    3188  22211   
        Sus. + E3{1}                    4      89      77      11 1.11 1.23            23a  OCC    1651  22211   
        Sus. + E4{1}                   12     286      77      11 1.11 1.23            23a  OCC    3175  22211   
        Sus. + E5{1}                   42       5      82      14 1.11 1.23            23a  OCC    1278  22211   
        Sus. + E6{1}                   58     193      82      13 1.11 1.23            23a  OCC    2472  22211   
        Sus. + E7{1}                   42       5      73      11 1.11 1.23            23a  OCC    1203  22211   
        Sus. + E8{1}                   58     193      73      11 1.11 1.23            23a  OCC    2454  22211   
  
 B11 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1330      19      37      55 1.33 1.10 1.00 1.00  23a SUST    1049  16700   
        TR:Amb to T1{1}                38       7     128     100 1.77 1.47 1.00 1.00 (17) DISP    1508  25050   
        Amb to T1{1}                   38       7     128     100 1.77 1.47 1.00 1.00 (17) DISP    1508  25050   
        Sus. + E1{1}                   28     147     176     220 1.33 1.10            23a  OCC    3103  22211   
        Sus. + E2{1}                   11     143      52      75 1.33 1.10            23a  OCC    2253  22211   
        Sus. + E3{1}                   22     145     165     205 1.33 1.10            23a  OCC    2982  22211   
        Sus. + E4{1}                   37     139      43      74 1.33 1.10            23a  OCC    2222  22211   
        Sus. + E5{1}                   48     147     204     202 1.33 1.10            23a  OCC    3171  22211   
        Sus. + E6{1}                   31     156      52      93 1.33 1.10            23a  OCC    2410  22211   
        Sus. + E7{1}                    2     150     187     183 1.33 1.10            23a  OCC    3017  22211   
        Sus. + E8{1}                   17     161      61      92 1.33 1.10            23a  OCC    2457  22211   
  
 A44 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      70      10      86 1.33 1.10 1.00 1.00  23a SUST    1355  16700   
        TR:Amb to T1{1}                13      49      29      54 1.77 1.47 1.00 1.00 (17) DISP     779  25050   
        Amb to T1{1}                   13      49      29      54 1.77 1.47 1.00 1.00 (17) DISP     779  25050   
        Sus. + E1{1}                   38     192      11     276 1.33 1.10            23a  OCC    3171  22211   
        Sus. + E2{1}                   35     186      11     163 1.33 1.10            23a  OCC    2611  22211   
        Sus. + E3{1}                   39     178      12     254 1.33 1.10            23a  OCC    2963  22211   
        Sus. + E4{1}                   35     170      17     175 1.33 1.10            23a  OCC    2526  22211   
        Sus. + E5{1}                   38     174      33     256 1.33 1.10            23a  OCC    2960  22211   
        Sus. + E6{1}                   42     184      35     183 1.33 1.10            23a  OCC    2689  22211   
        Sus. + E7{1}                   37     189      34     232 1.33 1.10            23a  OCC    2934  22211   
        Sus. + E8{1}                   42     201      41     196 1.33 1.10            23a  OCC    2878  22211   
  
 M00    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     282       0      22 1.11 1.23 1.00 1.00  23a SUST    2796  16700   
        TR:Amb to T1{1}                 1       6       0       7 1.48 1.64 1.64 1.00 (17) DISP      83  25050   
        Amb to T1{1}                    1       6       0       7 1.48 1.64 1.64 1.00 (17) DISP      83  25050   
        Sus. + E1{1}                   14     306       0      50 1.11 1.23            23a  OCC    3076  22211   
        Sus. + E2{1}                   14     307       1      51 1.11 1.23            23a  OCC    3084  22211   
        Sus. + E3{1}                   14     304       0      44 1.11 1.23            23a  OCC    3037  22211   
        Sus. + E4{1}                   14     305       1      56 1.11 1.23            23a  OCC    3105  22211   
        Sus. + E5{1}                   15     315       2      48 1.11 1.23            23a  OCC    3120  22211   
        Sus. + E6{1}                   15     314       3      52 1.11 1.23            23a  OCC    3129  22211   
        Sus. + E7{1}                   16     316       2      42 1.11 1.23            23a  OCC    3111  22211   
        Sus. + E8{1}                   15     315       3      57 1.11 1.23            23a  OCC    3168  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C40  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     274      15      18 1.00 1.00 1.00 1.00  23a SUST    2518  16700   
        TR:Amb to T1{1}                66      52       2      28 1.00 1.00 1.00 1.00 (17) DISP     436  25050   
        Amb to T1{1}                   66      52       2      28 1.00 1.00 1.00 1.00 (17) DISP     436  25050   
        Sus. + E1{1}                  114     311      26      31 1.00 1.00            23a  OCC    2862  22211   
        Sus. + E2{1}                   85     318      73      46 1.00 1.00            23a  OCC    3119  22211   
        Sus. + E3{1}                  115     305      30      27 1.00 1.00            23a  OCC    2821  22211   
        Sus. + E4{1}                   87     299      91      43 1.00 1.00            23a  OCC    3160  22211   
        Sus. + E5{1}                   53     300      51      26 1.00 1.00            23a  OCC    2864  22211   
        Sus. + E6{1}                   10     318      34      36 1.00 1.00            23a  OCC    2892  22211   
        Sus. + E7{1}                   54     314      54      22 1.00 1.00            23a  OCC    2946  22211   
        Sus. + E8{1}                   11     298      53      33 1.00 1.00            23a  OCC    2864  22211   
  
 C17  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      32       0       1 1.11 1.23 1.00 1.00  23a SUST     785  16700   
        TR:Amb to T1{1}               333     177      21       5 1.48 1.64 1.64 1.00 (17) DISP    2083  25050   
        Amb to T1{1}                  333     177      21       5 1.48 1.64 1.64 1.00 (17) DISP    2083  25050   
        Sus. + E1{1}                  293     101     110       7 1.11 1.23            23a  OCC    2042  22211   
        Sus. + E2{1}                  296      95      91      22 1.11 1.23            23a  OCC    1881  22211   
        Sus. + E3{1}                  292      96     114       8 1.11 1.23            23a  OCC    2052  22211   
        Sus. + E4{1}                  296      91      88      22 1.11 1.23            23a  OCC    1842  22211   
        Sus. + E5{1}                  330     196     201       8 1.11 1.23            23a  OCC    3155  22211   
        Sus. + E6{1}                  342     158      43      22 1.11 1.23            23a  OCC    2031  22211   
        Sus. + E7{1}                  329     190     204       9 1.11 1.23            23a  OCC    3149  22211   
        Sus. + E8{1}                  342     152      41      22 1.11 1.23            23a  OCC    1983  22211   
  
 D11 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      36       2      11 1.33 1.10 1.00 1.00  23a SUST     878  16700   
        TR:Amb to T1{1}                16      28      26     167 1.77 1.47 1.00 1.00 (17) DISP    1242  25050   
        Amb to T1{1}                   16      28      26     167 1.77 1.47 1.00 1.00 (17) DISP    1242  25050   
        Sus. + E1{1}                    4      36       8     108 1.33 1.10            23a  OCC    1582  22211   
        Sus. + E2{1}                    3      53      38      33 1.33 1.10            23a  OCC    1245  22211   
        Sus. + E3{1}                    3      41       8     109 1.33 1.10            23a  OCC    1589  22211   
        Sus. + E4{1}                    2      46      36      25 1.33 1.10            23a  OCC    1184  22211   
        Sus. + E5{1}                   60     256      30     115 1.33 1.10            23a  OCC    3150  22211   
        Sus. + E6{1}                   50     220      13      11 1.33 1.10            23a  OCC    2669  22211   
        Sus. + E7{1}                   60     250      30     116 1.33 1.10            23a  OCC    3102  22211   
        Sus. + E8{1}                   50     211      12      19 1.33 1.10            23a  OCC    2583  22211   
  
 N04 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1287     213      22       1 1.33 1.10 1.00 1.00  23a SUST    2651  16700   
        TR:Amb to T1{1}               122      81      13      12 1.77 1.47 1.00 1.00 (17) DISP    1059  25050   
        Amb to T1{1}                  122      81      13      12 1.77 1.47 1.00 1.00 (17) DISP    1059  25050   
        Sus. + E1{1}                   34     215      46       4 1.33 1.10            23a  OCC    2860  22211   
        Sus. + E2{1}                   51     222      46       3 1.33 1.10            23a  OCC    2883  22211   
        Sus. + E3{1}                   77     228      41       4 1.33 1.10            23a  OCC    2896  22211   
        Sus. + E4{1}                   94     240      51       1 1.33 1.10            23a  OCC    3040  22211   
        Sus. + E5{1}                   11     228      46       5 1.33 1.10            23a  OCC    2899  22211   
        Sus. + E6{1}                    4     239      46       2 1.33 1.10            23a  OCC    2969  22211   
        Sus. + E7{1}                   29     245      41       6 1.33 1.10            23a  OCC    3009  22211   
        Sus. + E8{1}                   45     257      51       1 1.33 1.10            23a  OCC    3149  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C40  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124     274      15      18 1.00 1.00 1.00 1.00  23a SUST    2518  16700   
        TR:Amb to T1{1}                32      52       2      28 1.00 1.00 1.00 1.00 (17) DISP     422  25050   
        Amb to T1{1}                   32      52       2      28 1.00 1.00 1.00 1.00 (17) DISP     422  25050   
        Sus. + E1{1}                   80     311      26      31 1.00 1.00            23a  OCC    2847  22211   
        Sus. + E2{1}                   51     318      73      46 1.00 1.00            23a  OCC    3104  22211   
        Sus. + E3{1}                   81     305      30      27 1.00 1.00            23a  OCC    2806  22211   
        Sus. + E4{1}                   53     299      91      43 1.00 1.00            23a  OCC    3144  22211   
        Sus. + E5{1}                   19     300      51      26 1.00 1.00            23a  OCC    2849  22211   
        Sus. + E6{1}                   24     318      34      36 1.00 1.00            23a  OCC    2899  22211   
        Sus. + E7{1}                   19     314      54      22 1.00 1.00            23a  OCC    2931  22211   
        Sus. + E8{1}                   23     298      53      33 1.00 1.00            23a  OCC    2870  22211   
  
 S04 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      57      45      15 1.33 1.10 1.00 1.00  23a SUST    1187  16700   
        TR:Amb to T1{1}               107     179      21     103 1.77 1.47 1.00 1.00 (17) DISP    2371  25050   
        Amb to T1{1}                  107     179      21     103 1.77 1.47 1.00 1.00 (17) DISP    2371  25050   
        Sus. + E1{1}                    4     231      94      75 1.33 1.10            23a  OCC    2959  22211   
        Sus. + E2{1}                   41     175      77      55 1.33 1.10            23a  OCC    2405  22211   
        Sus. + E3{1}                   11     237      96      79 1.33 1.10            23a  OCC    3025  22211   
        Sus. + E4{1}                   61     182      79      57 1.33 1.10            23a  OCC    2483  22211   
        Sus. + E5{1}                    6     226     137     112 1.33 1.10            23a  OCC    3100  22211   
        Sus. + E6{1}                   36     160     118      89 1.33 1.10            23a  OCC    2468  22211   
        Sus. + E7{1}                    7     230     137     114 1.33 1.10            23a  OCC    3137  22211   
        Sus. + E8{1}                   57     167     118      90 1.33 1.10            23a  OCC    2530  22211   
  
 S09  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1241      46      86      22 1.18 1.18 1.00 1.00  23a SUST    1422  16700   
        TR:Amb to T1{1}                93      59     106      90 1.57 1.57 1.57 1.00 (17) DISP    1530  25050   
        Amb to T1{1}                   93      59     106      90 1.57 1.57 1.57 1.00 (17) DISP    1530  25050   
        Sus. + E1{1}                    1     156     175     101 1.18 1.18            23a  OCC    2755  22211   
        Sus. + E2{1}                    5     118     142      74 1.18 1.18            23a  OCC    2287  22211   
        Sus. + E3{1}                   53     171     174     105 1.18 1.18            23a  OCC    2877  22211   
        Sus. + E4{1}                   56     133     139      77 1.18 1.18            23a  OCC    2402  22211   
        Sus. + E5{1}                    0     165     177     160 1.18 1.18            23a  OCC    3041  22211   
        Sus. + E6{1}                    1     121     137     130 1.18 1.18            23a  OCC    2521  22211   
        Sus. + E7{1}                   50     179     174     162 1.18 1.18            23a  OCC    3131  22211   
        Sus. + E8{1}                   52     135     135     131 1.18 1.18            23a  OCC    2613  22211   
  
 N11    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1152      25     144       1 1.00 1.00 1.00 1.00  23a SUST    1600  16700   
        TR:Amb to T1{1}               122      97     175      12 1.00 1.00 1.00 1.00 (17) DISP    1447  25050   
        Amb to T1{1}                  122      97     175      12 1.00 1.00 1.00 1.00 (17) DISP    1447  25050   
        Sus. + E1{1}                   50      69     341       4 1.00 1.00            23a  OCC    3083  22211   
        Sus. + E2{1}                   66      32     345       3 1.00 1.00            23a  OCC    3081  22211   
        Sus. + E3{1}                   60      71     347       5 1.00 1.00            23a  OCC    3129  22211   
        Sus. + E4{1}                   77      30     350       1 1.00 1.00            23a  OCC    3127  22211   
        Sus. + E5{1}                    4      93     244       5 1.00 1.00            23a  OCC    2477  22211   
        Sus. + E6{1}                   20      37     239       2 1.00 1.00            23a  OCC    2297  22211   
        Sus. + E7{1}                   13      97     237       6 1.00 1.00            23a  OCC    2456  22211   
        Sus. + E8{1}                   29      41     234       1 1.00 1.00            23a  OCC    2270  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N12 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1152      25     144       1 1.00 1.00 1.00 1.00  23a SUST    1600  16700   
        TR:Amb to T1{1}               122      97     175      12 1.00 1.00 1.00 1.00 (17) DISP    1448  25050   
        Amb to T1{1}                  122      97     175      12 1.00 1.00 1.00 1.00 (17) DISP    1448  25050   
        Sus. + E1{1}                   50      69     341       4 1.00 1.00            23a  OCC    3083  22211   
        Sus. + E2{1}                   66      32     345       3 1.00 1.00            23a  OCC    3081  22211   
        Sus. + E3{1}                   60      71     347       5 1.00 1.00            23a  OCC    3129  22211   
        Sus. + E4{1}                   77      30     350       1 1.00 1.00            23a  OCC    3127  22211   
        Sus. + E5{1}                    4      94     244       5 1.00 1.00            23a  OCC    2477  22211   
        Sus. + E6{1}                   20      37     239       2 1.00 1.00            23a  OCC    2297  22211   
        Sus. + E7{1}                   13      97     237       6 1.00 1.00            23a  OCC    2456  22211   
        Sus. + E8{1}                   29      41     234       1 1.00 1.00            23a  OCC    2270  22211   
  
 S09  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1243      45      86      22 1.18 1.18 1.00 1.00  23a SUST    1419  16700   
        TR:Amb to T1{1}                93      59     106      90 1.57 1.57 1.57 1.00 (17) DISP    1530  25050   
        Amb to T1{1}                   93      59     106      90 1.57 1.57 1.57 1.00 (17) DISP    1530  25050   
        Sus. + E1{1}                    1     155     175     100 1.18 1.18            23a  OCC    2752  22211   
        Sus. + E2{1}                    5     117     142      74 1.18 1.18            23a  OCC    2284  22211   
        Sus. + E3{1}                   53     170     174     105 1.18 1.18            23a  OCC    2873  22211   
        Sus. + E4{1}                   56     132     139      77 1.18 1.18            23a  OCC    2398  22211   
        Sus. + E5{1}                    0     164     177     161 1.18 1.18            23a  OCC    3039  22211   
        Sus. + E6{1}                    0     120     137     130 1.18 1.18            23a  OCC    2519  22211   
        Sus. + E7{1}                   51     178     174     162 1.18 1.18            23a  OCC    3128  22211   
        Sus. + E8{1}                   53     134     135     131 1.18 1.18            23a  OCC    2610  22211   
  
 T07 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137      15       3       3 1.00 1.00 1.00 1.00  23a SUST    1770  16700   
        TR:Amb to T1{1}                 2       1       3       5 1.00 1.00 1.00 1.00 (17) DISP     542  25050   
        Amb to T1{1}                    2       1       3       5 1.00 1.00 1.00 1.00 (17) DISP     542  25050   
        Sus. + E1{1}                    2      18       3       3 1.00 1.00            23a  OCC    2053  22211   
        Sus. + E2{1}                    3      23       4       9 1.00 1.00            23a  OCC    2777  22211   
        Sus. + E3{1}                    1      22       4       3 1.00 1.00            23a  OCC    2404  22211   
        Sus. + E4{1}                    4      20       3       9 1.00 1.00            23a  OCC    2525  22211   
        Sus. + E5{1}                    3      19       5      14 1.00 1.00            23a  OCC    2960  22211   
        Sus. + E6{1}                    2      22       7       9 1.00 1.00            23a  OCC    2717  22211   
        Sus. + E7{1}                    2      23       4      14 1.00 1.00            23a  OCC    3117  22211   
        Sus. + E8{1}                    3      18       6       9 1.00 1.00            23a  OCC    2487  22211   
  
 T07 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 136      15       3       3 1.00 1.00 1.00 1.00  23a SUST    1769  16700   
        TR:Amb to T1{1}                 1       1       3       5 1.31 1.09 1.00 1.00 (17) DISP     561  25050   
        Amb to T1{1}                    1       1       3       5 1.31 1.09 1.00 1.00 (17) DISP     561  25050   
        Sus. + E1{1}                    2      18       3       3 1.00 1.00            23a  OCC    2052  22211   
        Sus. + E2{1}                    3      23       4       9 1.00 1.00            23a  OCC    2776  22211   
        Sus. + E3{1}                    1      22       4       3 1.00 1.00            23a  OCC    2403  22211   
        Sus. + E4{1}                    4      20       4       9 1.00 1.00            23a  OCC    2524  22211   
        Sus. + E5{1}                    3      19       5      14 1.00 1.00            23a  OCC    2959  22211   
        Sus. + E6{1}                    2      22       6       9 1.00 1.00            23a  OCC    2716  22211   
        Sus. + E7{1}                    2      23       4      14 1.00 1.00            23a  OCC    3116  22211   
        Sus. + E8{1}                    3      18       6       9 1.00 1.00            23a  OCC    2486  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T08    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137      15       3       3 1.00 1.00 1.00 1.00  23a SUST    1765  16700   
        TR:Amb to T1{1}                 2       1       3       5 1.00 1.00 1.00 1.00 (17) DISP     542  25050   
        Amb to T1{1}                    2       1       3       5 1.00 1.00 1.00 1.00 (17) DISP     542  25050   
        Sus. + E1{1}                    2      18       3       3 1.00 1.00            23a  OCC    2048  22211   
        Sus. + E2{1}                    3      23       4       9 1.00 1.00            23a  OCC    2772  22211   
        Sus. + E3{1}                    1      21       4       3 1.00 1.00            23a  OCC    2398  22211   
        Sus. + E4{1}                    4      20       3       9 1.00 1.00            23a  OCC    2520  22211   
        Sus. + E5{1}                    3      19       5      14 1.00 1.00            23a  OCC    2955  22211   
        Sus. + E6{1}                    2      22       7       9 1.00 1.00            23a  OCC    2712  22211   
        Sus. + E7{1}                    2      23       4      14 1.00 1.00            23a  OCC    3111  22211   
        Sus. + E8{1}                    3      18       6       9 1.00 1.00            23a  OCC    2482  22211   
  
 E14 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 514      25       6       9 1.00 1.00 1.00 1.00  23a SUST    1105  16700   
        TR:Amb to T1{1}                84       2      34      47 1.00 1.00 1.00 1.00 (17) DISP    1289  25050   
        Amb to T1{1}                   84       2      34      47 1.00 1.00 1.00 1.00 (17) DISP    1289  25050   
        Sus. + E1{1}                   41      45      17      39 1.00 1.00            23a  OCC    2008  22211   
        Sus. + E2{1}                   88      25      69      64 1.00 1.00            23a  OCC    3080  22211   
        Sus. + E3{1}                   41      40      19      42 1.00 1.00            23a  OCC    1999  22211   
        Sus. + E4{1}                   88      31      69      66 1.00 1.00            23a  OCC    3108  22211   
        Sus. + E5{1}                   35      49      24      23 1.00 1.00            23a  OCC    1897  22211   
        Sus. + E6{1}                   56      27      31      10 1.00 1.00            23a  OCC    1742  22211   
        Sus. + E7{1}                   35      43      23      21 1.00 1.00            23a  OCC    1765  22211   
        Sus. + E8{1}                   57      33      31      12 1.00 1.00            23a  OCC    1777  22211   
  
 E15    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 514      25       6       9 1.00 1.00 1.00 1.00  23a SUST    1102  16700   
        TR:Amb to T1{1}                84       2      34      47 1.00 1.00 1.00 1.00 (17) DISP    1287  25050   
        Amb to T1{1}                   84       2      34      47 1.00 1.00 1.00 1.00 (17) DISP    1287  25050   
        Sus. + E1{1}                   41      45      17      39 1.00 1.00            23a  OCC    2005  22211   
        Sus. + E2{1}                   88      25      69      64 1.00 1.00            23a  OCC    3072  22211   
        Sus. + E3{1}                   41      40      19      42 1.00 1.00            23a  OCC    1996  22211   
        Sus. + E4{1}                   88      30      69      66 1.00 1.00            23a  OCC    3100  22211   
        Sus. + E5{1}                   35      49      24      23 1.00 1.00            23a  OCC    1894  22211   
        Sus. + E6{1}                   56      27      31      10 1.00 1.00            23a  OCC    1740  22211   
        Sus. + E7{1}                   35      43      23      21 1.00 1.00            23a  OCC    1762  22211   
        Sus. + E8{1}                   57      33      31      12 1.00 1.00            23a  OCC    1774  22211   
  
 A44 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1299       2      87      11 1.33 1.10 1.00 1.00  23a SUST    1304  16700   
        TR:Amb to T1{1}                 6      47      52      26 1.77 1.47 1.00 1.00 (17) DISP     803  25050   
        Amb to T1{1}                    6      47      52      26 1.77 1.47 1.00 1.00 (17) DISP     803  25050   
        Sus. + E1{1}                   14     115     261      28 1.33 1.10            23a  OCC    3083  22211   
        Sus. + E2{1}                    6     107     156      20 1.33 1.10            23a  OCC    2457  22211   
        Sus. + E3{1}                   56     117     240      26 1.33 1.10            23a  OCC    2982  22211   
        Sus. + E4{1}                   48     108     169      25 1.33 1.10            23a  OCC    2535  22211   
        Sus. + E5{1}                   52     112     246      21 1.33 1.10            23a  OCC    2985  22211   
        Sus. + E6{1}                   61     124     172      48 1.33 1.10            23a  OCC    2713  22211   
        Sus. + E7{1}                   10     112     222      22 1.33 1.10            23a  OCC    2814  22211   
        Sus. + E8{1}                   20     125     185      54 1.33 1.10            23a  OCC    2760  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N40  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1116     102       1       4 1.00 1.00 1.00 1.00  23a SUST    1265  16700   
        TR:Amb to T1{1}               524       7     102      17 1.00 1.00 1.00 1.00 (17) DISP     953  25050   
        Amb to T1{1}                  524       7     102      17 1.00 1.00 1.00 1.00 (17) DISP     953  25050   
        Sus. + E1{1}                  276     114     223      61 1.00 1.00            23a  OCC    3051  22211   
        Sus. + E2{1}                  244     122     186      63 1.00 1.00            23a  OCC    2788  22211   
        Sus. + E3{1}                  274     115     223      62 1.00 1.00            23a  OCC    3055  22211   
        Sus. + E4{1}                  243     107     186      64 1.00 1.00            23a  OCC    2785  22211   
        Sus. + E5{1}                  244     113     216      55 1.00 1.00            23a  OCC    2980  22211   
        Sus. + E6{1}                  213     121     179      58 1.00 1.00            23a  OCC    2715  22211   
        Sus. + E7{1}                  243     117     217      56 1.00 1.00            23a  OCC    2985  22211   
        Sus. + E8{1}                  212     108     180      59 1.00 1.00            23a  OCC    2713  22211   
  
 C49 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512      48       4      16 1.00 1.00 1.00 1.00  23a SUST    1634  16700   
        TR:Amb to T1{1}                27      27       3      42 1.00 1.00 1.00 1.00 (17) DISP    1073  25050   
        Amb to T1{1}                   27      27       3      42 1.00 1.00 1.00 1.00 (17) DISP    1073  25050   
        Sus. + E1{1}                   71      52       5      78 1.00 1.00            23a  OCC    3049  22211   
        Sus. + E2{1}                   41      68      36      55 1.00 1.00            23a  OCC    2905  22211   
        Sus. + E3{1}                   71      62       5      74 1.00 1.00            23a  OCC    3015  22211   
        Sus. + E4{1}                   51      81      34      53 1.00 1.00            23a  OCC    2987  22211   
        Sus. + E5{1}                   68      51      30      46 1.00 1.00            23a  OCC    2588  22211   
        Sus. + E6{1}                    8      55      20      17 1.00 1.00            23a  OCC    2049  22211   
        Sus. + E7{1}                   68      56      28      43 1.00 1.00            23a  OCC    2530  22211   
        Sus. + E8{1}                    3      69      18      19 1.00 1.00            23a  OCC    2212  22211   
  
 N04 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1250     198      16      15 1.33 1.10 1.00 1.00  23a SUST    2490  16700   
        TR:Amb to T1{1}               119      79      14       1 1.77 1.47 1.00 1.00 (17) DISP    1040  25050   
        Amb to T1{1}                  119      79      14       1 1.77 1.47 1.00 1.00 (17) DISP    1040  25050   
        Sus. + E1{1}                   45     200      38      31 1.33 1.10            23a  OCC    2714  22211   
        Sus. + E2{1}                   59     210      38      32 1.33 1.10            23a  OCC    2756  22211   
        Sus. + E3{1}                   79     214      34      27 1.33 1.10            23a  OCC    2751  22211   
        Sus. + E4{1}                   94     225      41      37 1.33 1.10            23a  OCC    2890  22211   
        Sus. + E5{1}                   16     223      38      29 1.33 1.10            23a  OCC    2811  22211   
        Sus. + E6{1}                   28     233      38      32 1.33 1.10            23a  OCC    2902  22211   
        Sus. + E7{1}                   46     236      35      25 1.33 1.10            23a  OCC    2911  22211   
        Sus. + E8{1}                   59     246      41      38 1.33 1.10            23a  OCC    3046  22211   
  
 C48    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512      48       4      16 1.00 1.00 1.00 1.00  23a SUST    1631  16700   
        TR:Amb to T1{1}                27      26       3      42 1.00 1.00 1.00 1.00 (17) DISP    1071  25050   
        Amb to T1{1}                   27      26       3      42 1.00 1.00 1.00 1.00 (17) DISP    1071  25050   
        Sus. + E1{1}                   71      52       6      78 1.00 1.00            23a  OCC    3046  22211   
        Sus. + E2{1}                   41      68      36      55 1.00 1.00            23a  OCC    2899  22211   
        Sus. + E3{1}                   71      62       5      74 1.00 1.00            23a  OCC    3011  22211   
        Sus. + E4{1}                   51      81      33      53 1.00 1.00            23a  OCC    2980  22211   
        Sus. + E5{1}                   68      51      30      46 1.00 1.00            23a  OCC    2587  22211   
        Sus. + E6{1}                    8      55      20      17 1.00 1.00            23a  OCC    2046  22211   
        Sus. + E7{1}                   68      56      28      43 1.00 1.00            23a  OCC    2528  22211   
        Sus. + E8{1}                    3      69      18      19 1.00 1.00            23a  OCC    2208  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 D11 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1181      14       5      10 1.33 1.10 1.00 1.00  23a SUST     697  16700   
        TR:Amb to T1{1}               216      47     115     109 1.77 1.47 1.00 1.00 (17) DISP    1600  25050   
        Amb to T1{1}                  216      47     115     109 1.77 1.47 1.00 1.00 (17) DISP    1600  25050   
        Sus. + E1{1}                   29      26      69      78 1.33 1.10            23a  OCC    1426  22211   
        Sus. + E2{1}                    8      35      18      52 1.33 1.10            23a  OCC    1077  22211   
        Sus. + E3{1}                   43      26      70      79 1.33 1.10            23a  OCC    1438  22211   
        Sus. + E4{1}                   26      34      22      44 1.33 1.10            23a  OCC    1049  22211   
        Sus. + E5{1}                   77     240      50     107 1.33 1.10            23a  OCC    3037  22211   
        Sus. + E6{1}                   55     200      14      18 1.33 1.10            23a  OCC    2510  22211   
        Sus. + E7{1}                   91     239      50     108 1.33 1.10            23a  OCC    3042  22211   
        Sus. + E8{1}                   72     197      18      11 1.33 1.10            23a  OCC    2495  22211   
  
 N40  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1115     102       1       4 1.00 1.00 1.00 1.00  23a SUST    1265  16700   
        TR:Amb to T1{1}               466       7     102      17 1.00 1.00 1.00 1.00 (17) DISP     927  25050   
        Amb to T1{1}                  466       7     102      17 1.00 1.00 1.00 1.00 (17) DISP     927  25050   
        Sus. + E1{1}                  218     114     223      61 1.00 1.00            23a  OCC    3025  22211   
        Sus. + E2{1}                  187     122     186      63 1.00 1.00            23a  OCC    2762  22211   
        Sus. + E3{1}                  217     115     223      62 1.00 1.00            23a  OCC    3029  22211   
        Sus. + E4{1}                  186     107     186      64 1.00 1.00            23a  OCC    2759  22211   
        Sus. + E5{1}                  187     113     216      55 1.00 1.00            23a  OCC    2954  22211   
        Sus. + E6{1}                  156     121     179      58 1.00 1.00            23a  OCC    2689  22211   
        Sus. + E7{1}                  185     117     217      56 1.00 1.00            23a  OCC    2959  22211   
        Sus. + E8{1}                  154     108     180      59 1.00 1.00            23a  OCC    2687  22211   
  
 C26  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119     139      13      11 1.00 1.00 1.00 1.00  23a SUST    1534  16700   
        TR:Amb to T1{1}                70      51     119      66 1.00 1.00 1.00 1.00 (17) DISP    1038  25050   
        Amb to T1{1}                   70      51     119      66 1.00 1.00 1.00 1.00 (17) DISP    1038  25050   
        Sus. + E1{1}                   21     233     133      74 1.00 1.00            23a  OCC    2740  22211   
        Sus. + E2{1}                   77     186     127      79 1.00 1.00            23a  OCC    2585  22211   
        Sus. + E3{1}                   20     202     140      73 1.00 1.00            23a  OCC    2663  22211   
        Sus. + E4{1}                   75     157     133      78 1.00 1.00            23a  OCC    2569  22211   
        Sus. + E5{1}                   24     229     188      66 1.00 1.00            23a  OCC    3026  22211   
        Sus. + E6{1}                   83     159     132      56 1.00 1.00            23a  OCC    2504  22211   
        Sus. + E7{1}                   23     196     192      64 1.00 1.00            23a  OCC    2958  22211   
        Sus. + E8{1}                   81     148     136      54 1.00 1.00            23a  OCC    2517  22211   
  
 C26  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119     139      13      11 1.00 1.00 1.00 1.00  23a SUST    1534  16700   
        TR:Amb to T1{1}                70      51     119      66 1.00 1.00 1.00 1.00 (17) DISP    1038  25050   
        Amb to T1{1}                   70      51     119      66 1.00 1.00 1.00 1.00 (17) DISP    1038  25050   
        Sus. + E1{1}                   15     233     133      74 1.00 1.00            23a  OCC    2737  22211   
        Sus. + E2{1}                   82     186     127      79 1.00 1.00            23a  OCC    2587  22211   
        Sus. + E3{1}                   14     202     140      73 1.00 1.00            23a  OCC    2660  22211   
        Sus. + E4{1}                   81     157     133      78 1.00 1.00            23a  OCC    2572  22211   
        Sus. + E5{1}                   19     229     188      66 1.00 1.00            23a  OCC    3023  22211   
        Sus. + E6{1}                   89     159     132      56 1.00 1.00            23a  OCC    2506  22211   
        Sus. + E7{1}                   17     196     192      64 1.00 1.00            23a  OCC    2955  22211   
        Sus. + E8{1}                   87     148     136      54 1.00 1.00            23a  OCC    2520  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N27    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       6      52       3 1.11 1.23 1.00 1.00  23a SUST     988  16700   
        TR:Amb to T1{1}               207     256     100      21 1.48 1.64 1.64 1.00 (17) DISP    3022  25050   
        Amb to T1{1}                  207     256     100      21 1.48 1.64 1.64 1.00 (17) DISP    3022  25050   
        Sus. + E1{1}                  102     106      59       8 1.11 1.23            23a  OCC    1839  22211   
        Sus. + E2{1}                  119      35      52      14 1.11 1.23            23a  OCC    1286  22211   
        Sus. + E3{1}                  101     106      59       8 1.11 1.23            23a  OCC    1843  22211   
        Sus. + E4{1}                  118      36      52      13 1.11 1.23            23a  OCC    1293  22211   
        Sus. + E5{1}                   36     113     152      14 1.11 1.23            23a  OCC    2243  22211   
        Sus. + E6{1}                   55      42     151       7 1.11 1.23            23a  OCC    1943  22211   
        Sus. + E7{1}                   38     114     142      14 1.11 1.23            23a  OCC    2185  22211   
        Sus. + E8{1}                   56      43     142       7 1.11 1.23            23a  OCC    1872  22211   
  
 S04 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      57      20      42 1.33 1.10 1.00 1.00  23a SUST    1134  16700   
        TR:Amb to T1{1}                70     165      81      61 1.77 1.47 1.00 1.00 (17) DISP    2265  25050   
        Amb to T1{1}                   70     165      81      61 1.77 1.47 1.00 1.00 (17) DISP    2265  25050   
        Sus. + E1{1}                   10     229      94      51 1.33 1.10            23a  OCC    2891  22211   
        Sus. + E2{1}                   50     178      68      49 1.33 1.10            23a  OCC    2386  22211   
        Sus. + E3{1}                   12     228      98      52 1.33 1.10            23a  OCC    2900  22211   
        Sus. + E4{1}                   56     180      71      49 1.33 1.10            23a  OCC    2411  22211   
        Sus. + E5{1}                   12     223     143      51 1.33 1.10            23a  OCC    3015  22211   
        Sus. + E6{1}                   47     164     114      48 1.33 1.10            23a  OCC    2429  22211   
        Sus. + E7{1}                   14     221     145      52 1.33 1.10            23a  OCC    3006  22211   
        Sus. + E8{1}                   52     165     115      48 1.33 1.10            23a  OCC    2445  22211   
  
 A44 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1249      22      54      68 1.33 1.10 1.00 1.00  23a SUST    1174  16700   
        TR:Amb to T1{1}                13      49      57      19 1.77 1.47 1.00 1.00 (17) DISP     857  25050   
        Amb to T1{1}                   13      49      57      19 1.77 1.47 1.00 1.00 (17) DISP     857  25050   
        Sus. + E1{1}                   36     144     176     208 1.33 1.10            23a  OCC    3013  22211   
        Sus. + E2{1}                   28     136     102     126 1.33 1.10            23a  OCC    2412  22211   
        Sus. + E3{1}                   67     141     162     191 1.33 1.10            23a  OCC    2885  22211   
        Sus. + E4{1}                   58     131     107     138 1.33 1.10            23a  OCC    2435  22211   
        Sus. + E5{1}                   63     136     182     176 1.33 1.10            23a  OCC    2888  22211   
        Sus. + E6{1}                   73     148      96     158 1.33 1.10            23a  OCC    2618  22211   
        Sus. + E7{1}                   32     140     165     158 1.33 1.10            23a  OCC    2766  22211   
        Sus. + E8{1}                   43     154     101     171 1.33 1.10            23a  OCC    2703  22211   
  
 D05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1110       8       3       6 1.33 1.10 1.00 1.00  23a SUST     601  16700   
        TR:Amb to T1{1}               292     232      22      27 1.77 1.47 1.00 1.00 (17) DISP    3003  25050   
        Amb to T1{1}                  292     232      22      27 1.77 1.47 1.00 1.00 (17) DISP    3003  25050   
        Sus. + E1{1}                   55      41      13      24 1.33 1.10            23a  OCC     982  22211   
        Sus. + E2{1}                   26      59      13      72 1.33 1.10            23a  OCC    1304  22211   
        Sus. + E3{1}                   52      40      14      25 1.33 1.10            23a  OCC     970  22211   
        Sus. + E4{1}                   27      61      14      71 1.33 1.10            23a  OCC    1307  22211   
        Sus. + E5{1}                   61      45     132      61 1.33 1.10            23a  OCC    1785  22211   
        Sus. + E6{1}                   40      67     104      92 1.33 1.10            23a  OCC    1784  22211   
        Sus. + E7{1}                   58      44     132      61 1.33 1.10            23a  OCC    1785  22211   
        Sus. + E8{1}                   41      68     104      90 1.33 1.10            23a  OCC    1780  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 F01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 413       8      33       8 1.00 1.00 1.00 1.00  23a SUST    1188  16700   
        TR:Amb to T1{1}                 0       4      75       2 1.00 1.00 1.00 1.00 (17) DISP    1605  25050   
        Amb to T1{1}                    0       4      75       2 1.00 1.00 1.00 1.00 (17) DISP    1605  25050   
        Sus. + E1{1}                   12      29     110      13 1.00 1.00            23a  OCC    3003  22211   
        Sus. + E2{1}                   12      30      87      11 1.00 1.00            23a  OCC    2518  22211   
        Sus. + E3{1}                   12      30      96      11 1.00 1.00            23a  OCC    2716  22211   
        Sus. + E4{1}                   12      29      76      11 1.00 1.00            23a  OCC    2293  22211   
        Sus. + E5{1}                   11      26      94      16 1.00 1.00            23a  OCC    2651  22211   
        Sus. + E6{1}                   11      30      66      10 1.00 1.00            23a  OCC    2104  22211   
        Sus. + E7{1}                   13      28      86      14 1.00 1.00            23a  OCC    2489  22211   
        Sus. + E8{1}                   13      29      61      11 1.00 1.00            23a  OCC    1992  22211   
  
 N16  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1129      43     122      17 1.11 1.23 1.00 1.00  23a SUST    1672  16700   
        TR:Amb to T1{1}                39      24     104      30 1.48 1.64 1.64 1.00 (17) DISP    1252  25050   
        Amb to T1{1}                   39      24     104      30 1.48 1.64 1.64 1.00 (17) DISP    1252  25050   
        Sus. + E1{1}                    8      92     263      41 1.11 1.23            23a  OCC    2995  22211   
        Sus. + E2{1}                   10      66     243      81 1.11 1.23            23a  OCC    2858  22211   
        Sus. + E3{1}                    9      93     259      40 1.11 1.23            23a  OCC    2965  22211   
        Sus. + E4{1}                   11      65     238      79 1.11 1.23            23a  OCC    2814  22211   
        Sus. + E5{1}                    3      61     227      28 1.11 1.23            23a  OCC    2619  22211   
        Sus. + E6{1}                    3      52     200      65 1.11 1.23            23a  OCC    2451  22211   
        Sus. + E7{1}                    1      66     214      27 1.11 1.23            23a  OCC    2512  22211   
        Sus. + E8{1}                    1      50     188      63 1.11 1.23            23a  OCC    2350  22211   
  
 S10 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1246      44      89      22 1.00 1.00 1.00 1.00  23a SUST    1313  16700   
        TR:Amb to T1{1}                93      73     117      90 1.00 1.00 1.00 1.00 (17) DISP    1183  25050   
        Amb to T1{1}                   93      73     117      90 1.00 1.00 1.00 1.00 (17) DISP    1183  25050   
        Sus. + E1{1}                    1     174     181     100 1.00 1.00            23a  OCC    2596  22211   
        Sus. + E2{1}                    5     131     145      74 1.00 1.00            23a  OCC    2150  22211   
        Sus. + E3{1}                   53     191     180     105 1.00 1.00            23a  OCC    2718  22211   
        Sus. + E4{1}                   56     147     142      77 1.00 1.00            23a  OCC    2264  22211   
        Sus. + E5{1}                    0     183     187     161 1.00 1.00            23a  OCC    2898  22211   
        Sus. + E6{1}                    0     133     145     130 1.00 1.00            23a  OCC    2401  22211   
        Sus. + E7{1}                   51     199     184     162 1.00 1.00            23a  OCC    2987  22211   
        Sus. + E8{1}                   53     149     142     131 1.00 1.00            23a  OCC    2488  22211   
  
 E03 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1091      29      30      30 1.33 1.10 1.00 1.00  23a SUST     904  16700   
        TR:Amb to T1{1}               131     207      17      50 1.77 1.47 1.00 1.00 (17) DISP    2635  25050   
        Amb to T1{1}                  131     207      17      50 1.77 1.47 1.00 1.00 (17) DISP    2635  25050   
        Sus. + E1{1}                   98     197      65      80 1.33 1.10            23a  OCC    2625  22211   
        Sus. + E2{1}                  139     235      56      65 1.33 1.10            23a  OCC    2967  22211   
        Sus. + E3{1}                   92     194      58      86 1.33 1.10            23a  OCC    2593  22211   
        Sus. + E4{1}                  132     231      59      56 1.33 1.10            23a  OCC    2923  22211   
        Sus. + E5{1}                   73     171      68      66 1.33 1.10            23a  OCC    2360  22211   
        Sus. + E6{1}                   91     168      59      80 1.33 1.10            23a  OCC    2348  22211   
        Sus. + E7{1}                   65     164      59      71 1.33 1.10            23a  OCC    2286  22211   
        Sus. + E8{1}                   83     162      63      71 1.33 1.10            23a  OCC    2275  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C02 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      28       5       5 1.33 1.10 1.00 1.00  23a SUST     804  16700   
        TR:Amb to T1{1}                 3     101      29     198 1.77 1.47 1.00 1.00 (17) DISP    1878  25050   
        Amb to T1{1}                    3     101      29     198 1.77 1.47 1.00 1.00 (17) DISP    1878  25050   
        Sus. + E1{1}                    8      45      27     159 1.33 1.10            23a  OCC    1943  22211   
        Sus. + E2{1}                   12      70      29     124 1.33 1.10            23a  OCC    1777  22211   
        Sus. + E3{1}                    7      49      27     160 1.33 1.10            23a  OCC    1956  22211   
        Sus. + E4{1}                   11      75      27     124 1.33 1.10            23a  OCC    1794  22211   
        Sus. + E5{1}                   48     217       6     162 1.33 1.10            23a  OCC    2958  22211   
        Sus. + E6{1}                   36     147      10     126 1.33 1.10            23a  OCC    2249  22211   
        Sus. + E7{1}                   49     212       5     163 1.33 1.10            23a  OCC    2921  22211   
        Sus. + E8{1}                   36     140       8     126 1.33 1.10            23a  OCC    2201  22211   
  
 C21 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119      11      19       3 1.00 1.00 1.00 1.00  23a SUST     682  16700   
        TR:Amb to T1{1}                63      50     161      66 1.00 1.00 1.00 1.00 (17) DISP    1286  25050   
        Amb to T1{1}                   63      50     161      66 1.00 1.00 1.00 1.00 (17) DISP    1286  25050   
        Sus. + E1{1}                    9      16      75      67 1.00 1.00            23a  OCC    1299  22211   
        Sus. + E2{1}                   94      22     294      72 1.00 1.00            23a  OCC    2778  22211   
        Sus. + E3{1}                   11      14      74      67 1.00 1.00            23a  OCC    1297  22211   
        Sus. + E4{1}                   92      24     289      72 1.00 1.00            23a  OCC    2743  22211   
        Sus. + E5{1}                    6      17     138      57 1.00 1.00            23a  OCC    1628  22211   
        Sus. + E6{1}                  100      25     323      47 1.00 1.00            23a  OCC    2955  22211   
        Sus. + E7{1}                    7      15     135      56 1.00 1.00            23a  OCC    1608  22211   
        Sus. + E8{1}                   98      28     316      46 1.00 1.00            23a  OCC    2905  22211   
  
 N12 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     149       1      25 1.00 1.00 1.00 1.00  23a SUST    1620  16700   
        TR:Amb to T1{1}                46     147      18     102 1.00 1.00 1.00 1.00 (17) DISP    1268  25050   
        Amb to T1{1}                   46     147      18     102 1.00 1.00 1.00 1.00 (17) DISP    1268  25050   
        Sus. + E1{1}                    9     324      10      75 1.00 1.00            23a  OCC    2940  22211   
        Sus. + E2{1}                   10     320       3      27 1.00 1.00            23a  OCC    2866  22211   
        Sus. + E3{1}                   10     325      11      77 1.00 1.00            23a  OCC    2955  22211   
        Sus. + E4{1}                   10     322       3      27 1.00 1.00            23a  OCC    2879  22211   
        Sus. + E5{1}                    8     250      13     101 1.00 1.00            23a  OCC    2542  22211   
        Sus. + E6{1}                   10     239       6      44 1.00 1.00            23a  OCC    2295  22211   
        Sus. + E7{1}                   10     241      14     105 1.00 1.00            23a  OCC    2512  22211   
        Sus. + E8{1}                   12     232       6      46 1.00 1.00            23a  OCC    2248  22211   
  
 N13    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     149       1      25 1.00 1.00 1.00 1.00  23a SUST    1620  16700   
        TR:Amb to T1{1}                46     146      18     102 1.00 1.00 1.00 1.00 (17) DISP    1266  25050   
        Amb to T1{1}                   46     146      18     102 1.00 1.00 1.00 1.00 (17) DISP    1266  25050   
        Sus. + E1{1}                    9     323      10      75 1.00 1.00            23a  OCC    2939  22211   
        Sus. + E2{1}                   10     320       3      27 1.00 1.00            23a  OCC    2865  22211   
        Sus. + E3{1}                   10     325      11      77 1.00 1.00            23a  OCC    2954  22211   
        Sus. + E4{1}                   10     322       3      27 1.00 1.00            23a  OCC    2878  22211   
        Sus. + E5{1}                    8     250      13     101 1.00 1.00            23a  OCC    2543  22211   
        Sus. + E6{1}                   10     239       6      44 1.00 1.00            23a  OCC    2295  22211   
        Sus. + E7{1}                   10     241      14     105 1.00 1.00            23a  OCC    2512  22211   
        Sus. + E8{1}                   12     232       6      46 1.00 1.00            23a  OCC    2248  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C22    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119      11      19       3 1.00 1.00 1.00 1.00  23a SUST     682  16700   
        TR:Amb to T1{1}                63      50     161      66 1.00 1.00 1.00 1.00 (17) DISP    1285  25050   
        Amb to T1{1}                   63      50     161      66 1.00 1.00 1.00 1.00 (17) DISP    1285  25050   
        Sus. + E1{1}                    9      16      75      67 1.00 1.00            23a  OCC    1299  22211   
        Sus. + E2{1}                   94      22     294      72 1.00 1.00            23a  OCC    2778  22211   
        Sus. + E3{1}                   11      14      74      67 1.00 1.00            23a  OCC    1297  22211   
        Sus. + E4{1}                   92      24     289      72 1.00 1.00            23a  OCC    2743  22211   
        Sus. + E5{1}                    6      17     137      57 1.00 1.00            23a  OCC    1627  22211   
        Sus. + E6{1}                  100      25     323      47 1.00 1.00            23a  OCC    2954  22211   
        Sus. + E7{1}                    7      15     135      56 1.00 1.00            23a  OCC    1607  22211   
        Sus. + E8{1}                   98      28     316      46 1.00 1.00            23a  OCC    2904  22211   
  
 E11  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 510       8       9      42 1.08 1.19 1.00 1.00  23a SUST    1249  16700   
        TR:Amb to T1{1}                77       6      20      26 1.44 1.58 1.58 1.00 (17) DISP     988  25050   
        Amb to T1{1}                   77       6      20      26 1.44 1.58 1.58 1.00 (17) DISP     988  25050   
        Sus. + E1{1}                   84      37      13      53 1.08 1.19            23a  OCC    2081  22211   
        Sus. + E2{1}                  128      22      33      48 1.08 1.19            23a  OCC    2121  22211   
        Sus. + E3{1}                   86      29      11      62 1.08 1.19            23a  OCC    1995  22211   
        Sus. + E4{1}                  128      14      34      45 1.08 1.19            23a  OCC    2061  22211   
        Sus. + E5{1}                   24      11      71      42 1.08 1.19            23a  OCC    2945  22211   
        Sus. + E6{1}                    5      14      32      56 1.08 1.19            23a  OCC    1966  22211   
        Sus. + E7{1}                   25      12      69      52 1.08 1.19            23a  OCC    2898  22211   
        Sus. + E8{1}                    6      17      32      46 1.08 1.19            23a  OCC    1910  22211   
  
 C02 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1181       7       7       0 1.33 1.10 1.00 1.00  23a SUST     640  16700   
        TR:Amb to T1{1}               200      25     137     130 1.77 1.47 1.00 1.00 (17) DISP    1773  25050   
        Amb to T1{1}                  200      25     137     130 1.77 1.47 1.00 1.00 (17) DISP    1773  25050   
        Sus. + E1{1}                   45      10     118      99 1.33 1.10            23a  OCC    1799  22211   
        Sus. + E2{1}                   60      23     100      71 1.33 1.10            23a  OCC    1581  22211   
        Sus. + E3{1}                   60      12     118     100 1.33 1.10            23a  OCC    1812  22211   
        Sus. + E4{1}                   75      22      99      73 1.33 1.10            23a  OCC    1582  22211   
        Sus. + E5{1}                   83     209     105     117 1.33 1.10            23a  OCC    2930  22211   
        Sus. + E6{1}                   93     147      88      86 1.33 1.10            23a  OCC    2291  22211   
        Sus. + E7{1}                   99     209     105     118 1.33 1.10            23a  OCC    2944  22211   
        Sus. + E8{1}                  107     146      86      87 1.33 1.10            23a  OCC    2290  22211   
  
 D11 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1203       5      10       3 1.33 1.10 1.00 1.00  23a SUST     655  16700   
        TR:Amb to T1{1}               291      76     137       6 1.77 1.47 1.00 1.00 (17) DISP    1812  25050   
        Amb to T1{1}                  291      76     137       6 1.77 1.47 1.00 1.00 (17) DISP    1812  25050   
        Sus. + E1{1}                   44      22      95      10 1.33 1.10            23a  OCC    1377  22211   
        Sus. + E2{1}                   15      27      28      43 1.33 1.10            23a  OCC    1050  22211   
        Sus. + E3{1}                   63      24      96      11 1.33 1.10            23a  OCC    1398  22211   
        Sus. + E4{1}                   38      29      21      40 1.33 1.10            23a  OCC    1036  22211   
        Sus. + E5{1}                   50     221     100      45 1.33 1.10            23a  OCC    2894  22211   
        Sus. + E6{1}                   29     181      11      16 1.33 1.10            23a  OCC    2364  22211   
        Sus. + E7{1}                   69     222     101      46 1.33 1.10            23a  OCC    2919  22211   
        Sus. + E8{1}                   53     181      18      13 1.33 1.10            23a  OCC    2376  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 B11 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1411      68      12      11 1.00 1.00 1.00 1.00  23a SUST    1166  16700   
        TR:Amb to T1{1}                46     153      10      16 1.00 1.00 1.00 1.00 (17) DISP    1091  25050   
        Amb to T1{1}                   46     153      10      16 1.00 1.00 1.00 1.00 (17) DISP    1091  25050   
        Sus. + E1{1}                   79     272     121      34 1.00 1.00            23a  OCC    2886  22211   
        Sus. + E2{1}                   54      89     120      17 1.00 1.00            23a  OCC    1984  22211   
        Sus. + E3{1}                   11     254     126      32 1.00 1.00            23a  OCC    2755  22211   
        Sus. + E4{1}                   13      84     123      22 1.00 1.00            23a  OCC    1986  22211   
        Sus. + E5{1}                   24     277     131      19 1.00 1.00            23a  OCC    2919  22211   
        Sus. + E6{1}                    2      83     137      49 1.00 1.00            23a  OCC    2116  22211   
        Sus. + E7{1}                   45     251     127      21 1.00 1.00            23a  OCC    2752  22211   
        Sus. + E8{1}                   70      78     134      54 1.00 1.00            23a  OCC    2137  22211   
  
 B10    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1411      68      12      11 1.00 1.00 1.00 1.00  23a SUST    1166  16700   
        TR:Amb to T1{1}                46     153      10      16 1.00 1.00 1.00 1.00 (17) DISP    1091  25050   
        Amb to T1{1}                   46     153      10      16 1.00 1.00 1.00 1.00 (17) DISP    1091  25050   
        Sus. + E1{1}                   79     272     121      34 1.00 1.00            23a  OCC    2885  22211   
        Sus. + E2{1}                   54      89     119      17 1.00 1.00            23a  OCC    1984  22211   
        Sus. + E3{1}                   11     254     126      32 1.00 1.00            23a  OCC    2754  22211   
        Sus. + E4{1}                   13      84     123      22 1.00 1.00            23a  OCC    1986  22211   
        Sus. + E5{1}                   24     277     131      19 1.00 1.00            23a  OCC    2918  22211   
        Sus. + E6{1}                    2      83     137      49 1.00 1.00            23a  OCC    2116  22211   
        Sus. + E7{1}                   45     251     127      21 1.00 1.00            23a  OCC    2751  22211   
        Sus. + E8{1}                   70      78     134      54 1.00 1.00            23a  OCC    2137  22211   
  
 N14    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     154       1      25 1.00 1.00 1.00 1.00  23a SUST    1658  16700   
        TR:Amb to T1{1}                46     116      22     102 1.00 1.00 1.00 1.00 (17) DISP    1102  25050   
        Amb to T1{1}                   46     116      22     102 1.00 1.00 1.00 1.00 (17) DISP    1102  25050   
        Sus. + E1{1}                    8     316      14      75 1.00 1.00            23a  OCC    2891  22211   
        Sus. + E2{1}                    9     309       6      27 1.00 1.00            23a  OCC    2781  22211   
        Sus. + E3{1}                    9     315      15      77 1.00 1.00            23a  OCC    2892  22211   
        Sus. + E4{1}                   10     308       5      27 1.00 1.00            23a  OCC    2778  22211   
        Sus. + E5{1}                    8     254      18     101 1.00 1.00            23a  OCC    2577  22211   
        Sus. + E6{1}                    9     239      11      44 1.00 1.00            23a  OCC    2298  22211   
        Sus. + E7{1}                   10     243      20     105 1.00 1.00            23a  OCC    2539  22211   
        Sus. + E8{1}                   11     230       9      46 1.00 1.00            23a  OCC    2238  22211   
  
 N38 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1115      23       0       4 1.33 1.10 1.00 1.00  23a SUST     740  16700   
        TR:Amb to T1{1}               467     213      52      17 1.77 1.47 1.00 1.00 (17) DISP    2891  25050   
        Amb to T1{1}                  467     213      52      17 1.77 1.47 1.00 1.00 (17) DISP    2891  25050   
        Sus. + E1{1}                  217     119     106      60 1.33 1.10            23a  OCC    2155  22211   
        Sus. + E2{1}                  190     107      73      63 1.33 1.10            23a  OCC    1909  22211   
        Sus. + E3{1}                  216     125     106      61 1.33 1.10            23a  OCC    2196  22211   
        Sus. + E4{1}                  189     113      73      64 1.33 1.10            23a  OCC    1954  22211   
        Sus. + E5{1}                  185     104     105      55 1.33 1.10            23a  OCC    2028  22211   
        Sus. + E6{1}                  158      92      72      57 1.33 1.10            23a  OCC    1774  22211   
        Sus. + E7{1}                  184     110     105      56 1.33 1.10            23a  OCC    2066  22211   
        Sus. + E8{1}                  157      98      73      58 1.33 1.10            23a  OCC    1815  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T19    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 120       4       7       6 1.00 1.00 1.00 1.00  23a SUST    1188  16700   
        TR:Amb to T1{1}                 3       2       1       2 1.00 1.00 1.00 1.00 (17) DISP     272  25050   
        Amb to T1{1}                    3       2       1       2 1.00 1.00 1.00 1.00 (17) DISP     272  25050   
        Sus. + E1{1}                    4      16      16      10 1.00 1.00            23a  OCC    2698  22211   
        Sus. + E2{1}                    3      13      14      13 1.00 1.00            23a  OCC    2454  22211   
        Sus. + E3{1}                    1      18      17      11 1.00 1.00            23a  OCC    2888  22211   
        Sus. + E4{1}                    0      12      15      12 1.00 1.00            23a  OCC    2394  22211   
        Sus. + E5{1}                    3      15      15      13 1.00 1.00            23a  OCC    2660  22211   
        Sus. + E6{1}                    1      15      17      10 1.00 1.00            23a  OCC    2617  22211   
        Sus. + E7{1}                    1      16      14      15 1.00 1.00            23a  OCC    2730  22211   
        Sus. + E8{1}                    2      13      15       8 1.00 1.00            23a  OCC    2423  22211   
  
 T19    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 120       4       7       6 1.00 1.00 1.00 1.00  23a SUST    1188  16700   
        TR:Amb to T1{1}                 3       2       1       2 1.00 1.00 1.00 1.00 (17) DISP     272  25050   
        Amb to T1{1}                    3       2       1       2 1.00 1.00 1.00 1.00 (17) DISP     272  25050   
        Sus. + E1{1}                    4      16      16      10 1.00 1.00            23a  OCC    2698  22211   
        Sus. + E2{1}                    3      13      14      13 1.00 1.00            23a  OCC    2454  22211   
        Sus. + E3{1}                    1      18      17      11 1.00 1.00            23a  OCC    2888  22211   
        Sus. + E4{1}                    0      12      15      12 1.00 1.00            23a  OCC    2394  22211   
        Sus. + E5{1}                    3      15      15      13 1.00 1.00            23a  OCC    2660  22211   
        Sus. + E6{1}                    1      15      17      10 1.00 1.00            23a  OCC    2617  22211   
        Sus. + E7{1}                    1      16      14      15 1.00 1.00            23a  OCC    2730  22211   
        Sus. + E8{1}                    2      13      15       8 1.00 1.00            23a  OCC    2423  22211   
  
 E03 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      18       0      42 1.33 1.10 1.00 1.00  23a SUST     760  16700   
        TR:Amb to T1{1}               141     211      42      26 1.77 1.47 1.00 1.00 (17) DISP    2696  25050   
        Amb to T1{1}                  141     211      42      26 1.77 1.47 1.00 1.00 (17) DISP    2696  25050   
        Sus. + E1{1}                  109     190      60      54 1.33 1.10            23a  OCC    2530  22211   
        Sus. + E2{1}                  152     228      46      48 1.33 1.10            23a  OCC    2885  22211   
        Sus. + E3{1}                  111     189      59      63 1.33 1.10            23a  OCC    2528  22211   
        Sus. + E4{1}                  153     227      42      45 1.33 1.10            23a  OCC    2867  22211   
        Sus. + E5{1}                   76     162      49      42 1.33 1.10            23a  OCC    2232  22211   
        Sus. + E6{1}                   96     159      60      56 1.33 1.10            23a  OCC    2244  22211   
        Sus. + E7{1}                   76     157      48      52 1.33 1.10            23a  OCC    2187  22211   
        Sus. + E8{1}                   95     155      56      47 1.33 1.10            23a  OCC    2195  22211   
  
 M01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     322       0       0 1.00 1.00 1.00 1.00  23a SUST    2859  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    2     323       1       0 1.00 1.00            23a  OCC    2873  22211   
        Sus. + E2{1}                    2     323       1       0 1.00 1.00            23a  OCC    2873  22211   
        Sus. + E3{1}                    2     323       1       0 1.00 1.00            23a  OCC    2872  22211   
        Sus. + E4{1}                    2     323       1       0 1.00 1.00            23a  OCC    2872  22211   
        Sus. + E5{1}                    2     323       1       0 1.00 1.00            23a  OCC    2872  22211   
        Sus. + E6{1}                    2     323       1       0 1.00 1.00            23a  OCC    2872  22211   
        Sus. + E7{1}                    2     323       1       0 1.00 1.00            23a  OCC    2873  22211   
        Sus. + E8{1}                    2     323       1       0 1.00 1.00            23a  OCC    2873  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C02 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1200       1       5       4 1.33 1.10 1.00 1.00  23a SUST     603  16700   
        TR:Amb to T1{1}               287       8     166       6 1.77 1.47 1.00 1.00 (17) DISP    1830  25050   
        Amb to T1{1}                  287       8     166       6 1.77 1.47 1.00 1.00 (17) DISP    1830  25050   
        Sus. + E1{1}                   72      14     141       8 1.33 1.10            23a  OCC    1733  22211   
        Sus. + E2{1}                   96       3     113      17 1.33 1.10            23a  OCC    1521  22211   
        Sus. + E3{1}                   92      18     142       7 1.33 1.10            23a  OCC    1754  22211   
        Sus. + E4{1}                  116       2     113      14 1.33 1.10            23a  OCC    1529  22211   
        Sus. + E5{1}                   72     199     144      23 1.33 1.10            23a  OCC    2838  22211   
        Sus. + E6{1}                   97     143     115      12 1.33 1.10            23a  OCC    2264  22211   
        Sus. + E7{1}                   92     201     145      24 1.33 1.10            23a  OCC    2872  22211   
        Sus. + E8{1}                  117     144     115      14 1.33 1.10            23a  OCC    2284  22211   
  
 D05 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1118       6       6       2 1.33 1.10 1.00 1.00  23a SUST     598  16700   
        TR:Amb to T1{1}               263     222      31       5 1.77 1.47 1.00 1.00 (17) DISP    2864  25050   
        Amb to T1{1}                  263     222      31       5 1.77 1.47 1.00 1.00 (17) DISP    2864  25050   
        Sus. + E1{1}                   50      37      22      10 1.33 1.10            23a  OCC     957  22211   
        Sus. + E2{1}                   23      56      56      44 1.33 1.10            23a  OCC    1306  22211   
        Sus. + E3{1}                   48      36      23       9 1.33 1.10            23a  OCC     949  22211   
        Sus. + E4{1}                   26      58      55      42 1.33 1.10            23a  OCC    1312  22211   
        Sus. + E5{1}                   56      41     125      48 1.33 1.10            23a  OCC    1687  22211   
        Sus. + E6{1}                   37      64     130       8 1.33 1.10            23a  OCC    1755  22211   
        Sus. + E7{1}                   54      40     126      49 1.33 1.10            23a  OCC    1687  22211   
        Sus. + E8{1}                   41      66     129       9 1.33 1.10            23a  OCC    1753  22211   
  
 C21 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0      17      15 1.00 1.00 1.00 1.00  23a SUST     662  16700   
        TR:Amb to T1{1}                60      65     160      51 1.00 1.00 1.00 1.00 (17) DISP    1277  25050   
        Amb to T1{1}                   60      65     160      51 1.00 1.00 1.00 1.00 (17) DISP    1277  25050   
        Sus. + E1{1}                    8      60      74      25 1.00 1.00            23a  OCC    1260  22211   
        Sus. + E2{1}                    5      63     255      20 1.00 1.00            23a  OCC    2441  22211   
        Sus. + E3{1}                   10      61      73      22 1.00 1.00            23a  OCC    1260  22211   
        Sus. + E4{1}                    7      64     250      23 1.00 1.00            23a  OCC    2410  22211   
        Sus. + E5{1}                   55      52     159      23 1.00 1.00            23a  OCC    1783  22211   
        Sus. + E6{1}                   77      42     313      27 1.00 1.00            23a  OCC    2860  22211   
        Sus. + E7{1}                   54      52     157      20 1.00 1.00            23a  OCC    1765  22211   
        Sus. + E8{1}                   77      42     307      31 1.00 1.00            23a  OCC    2816  22211   
  
 C20    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0      17      15 1.00 1.00 1.00 1.00  23a SUST     661  16700   
        TR:Amb to T1{1}                60      65     160      51 1.00 1.00 1.00 1.00 (17) DISP    1276  25050   
        Amb to T1{1}                   60      65     160      51 1.00 1.00 1.00 1.00 (17) DISP    1276  25050   
        Sus. + E1{1}                    8      60      74      25 1.00 1.00            23a  OCC    1260  22211   
        Sus. + E2{1}                    5      63     255      20 1.00 1.00            23a  OCC    2439  22211   
        Sus. + E3{1}                   10      61      73      22 1.00 1.00            23a  OCC    1259  22211   
        Sus. + E4{1}                    7      64     250      23 1.00 1.00            23a  OCC    2409  22211   
        Sus. + E5{1}                   55      52     159      23 1.00 1.00            23a  OCC    1783  22211   
        Sus. + E6{1}                   77      42     313      27 1.00 1.00            23a  OCC    2858  22211   
        Sus. + E7{1}                   54      53     157      20 1.00 1.00            23a  OCC    1765  22211   
        Sus. + E8{1}                   77      42     307      31 1.00 1.00            23a  OCC    2815  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A45    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      70      11      86 1.00 1.00 1.00 1.00  23a SUST    1213  16700   
        TR:Amb to T1{1}                13      49      29      54 1.00 1.00 1.00 1.00 (17) DISP     552  25050   
        Amb to T1{1}                   13      49      29      54 1.00 1.00 1.00 1.00 (17) DISP     552  25050   
        Sus. + E1{1}                   38     193      12     275 1.00 1.00            23a  OCC    2855  22211   
        Sus. + E2{1}                   35     186      12     163 1.00 1.00            23a  OCC    2233  22211   
        Sus. + E3{1}                   38     178      12     254 1.00 1.00            23a  OCC    2668  22211   
        Sus. + E4{1}                   35     170      18     175 1.00 1.00            23a  OCC    2196  22211   
        Sus. + E5{1}                   37     174      33     256 1.00 1.00            23a  OCC    2674  22211   
        Sus. + E6{1}                   42     185      36     183 1.00 1.00            23a  OCC    2328  22211   
        Sus. + E7{1}                   37     190      34     232 1.00 1.00            23a  OCC    2596  22211   
        Sus. + E8{1}                   42     201      42     196 1.00 1.00            23a  OCC    2484  22211   
  
 A44 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      70      11      86 1.00 1.00 1.00 1.00  23a SUST    1211  16700   
        TR:Amb to T1{1}                13      49      29      54 1.00 1.00 1.00 1.00 (17) DISP     552  25050   
        Amb to T1{1}                   13      49      29      54 1.00 1.00 1.00 1.00 (17) DISP     552  25050   
        Sus. + E1{1}                   38     192      12     275 1.00 1.00            23a  OCC    2852  22211   
        Sus. + E2{1}                   35     186      12     163 1.00 1.00            23a  OCC    2231  22211   
        Sus. + E3{1}                   38     178      11     254 1.00 1.00            23a  OCC    2666  22211   
        Sus. + E4{1}                   35     170      18     175 1.00 1.00            23a  OCC    2194  22211   
        Sus. + E5{1}                   37     174      33     256 1.00 1.00            23a  OCC    2672  22211   
        Sus. + E6{1}                   42     184      36     183 1.00 1.00            23a  OCC    2326  22211   
        Sus. + E7{1}                   37     189      34     232 1.00 1.00            23a  OCC    2594  22211   
        Sus. + E8{1}                   42     201      42     196 1.00 1.00            23a  OCC    2482  22211   
  
 C23  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119       9      18       3 1.00 1.00 1.00 1.00  23a SUST     670  16700   
        TR:Amb to T1{1}                70      46     101      66 1.00 1.00 1.00 1.00 (17) DISP     927  25050   
        Amb to T1{1}                   70      46     101      66 1.00 1.00 1.00 1.00 (17) DISP     927  25050   
        Sus. + E1{1}                    1      17      84      67 1.00 1.00            23a  OCC    1338  22211   
        Sus. + E2{1}                   99      37     301      72 1.00 1.00            23a  OCC    2829  22211   
        Sus. + E3{1}                    2      15      85      67 1.00 1.00            23a  OCC    1342  22211   
        Sus. + E4{1}                   97      35     297      72 1.00 1.00            23a  OCC    2801  22211   
        Sus. + E5{1}                    2      10      79      57 1.00 1.00            23a  OCC    1259  22211   
        Sus. + E6{1}                  105      30     243      47 1.00 1.00            23a  OCC    2381  22211   
        Sus. + E7{1}                    1      12      78      56 1.00 1.00            23a  OCC    1247  22211   
        Sus. + E8{1}                  103      28     236      46 1.00 1.00            23a  OCC    2332  22211   
  
 C15  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      90       2       1 1.00 1.00 1.00 1.00  23a SUST    1180  16700   
        TR:Amb to T1{1}               333     205      63       5 1.00 1.00 1.00 1.00 (17) DISP    1645  25050   
        Amb to T1{1}                  333     205      63       5 1.00 1.00 1.00 1.00 (17) DISP    1645  25050   
        Sus. + E1{1}                  303     196      32       7 1.00 1.00            23a  OCC    2114  22211   
        Sus. + E2{1}                  306     199      77      22 1.00 1.00            23a  OCC    2287  22211   
        Sus. + E3{1}                  302     178      34       8 1.00 1.00            23a  OCC    1994  22211   
        Sus. + E4{1}                  306     180      77      22 1.00 1.00            23a  OCC    2181  22211   
        Sus. + E5{1}                  320     287      66       8 1.00 1.00            23a  OCC    2827  22211   
        Sus. + E6{1}                  332     257      95      22 1.00 1.00            23a  OCC    2725  22211   
        Sus. + E7{1}                  319     269      67       9 1.00 1.00            23a  OCC    2703  22211   
        Sus. + E8{1}                  332     238      94      22 1.00 1.00            23a  OCC    2600  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C23  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119       9      18       3 1.00 1.00 1.00 1.00  23a SUST     670  16700   
        TR:Amb to T1{1}                63      46     101      66 1.00 1.00 1.00 1.00 (17) DISP     925  25050   
        Amb to T1{1}                   63      46     101      66 1.00 1.00 1.00 1.00 (17) DISP     925  25050   
        Sus. + E1{1}                    7      17      84      67 1.00 1.00            23a  OCC    1340  22211   
        Sus. + E2{1}                   92      37     301      72 1.00 1.00            23a  OCC    2826  22211   
        Sus. + E3{1}                    9      15      85      67 1.00 1.00            23a  OCC    1344  22211   
        Sus. + E4{1}                   90      35     297      72 1.00 1.00            23a  OCC    2797  22211   
        Sus. + E5{1}                    4      10      79      57 1.00 1.00            23a  OCC    1260  22211   
        Sus. + E6{1}                   98      30     243      47 1.00 1.00            23a  OCC    2378  22211   
        Sus. + E7{1}                    5      12      78      56 1.00 1.00            23a  OCC    1248  22211   
        Sus. + E8{1}                   96      28     236      46 1.00 1.00            23a  OCC    2329  22211   
  
 N15    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     160       1      25 1.00 1.00 1.00 1.00  23a SUST    1698  16700   
        TR:Amb to T1{1}                46      78      26     102 1.00 1.00 1.00 1.00 (17) DISP     927  25050   
        Amb to T1{1}                   46      78      26     102 1.00 1.00 1.00 1.00 (17) DISP     927  25050   
        Sus. + E1{1}                    8     306      19      75 1.00 1.00            23a  OCC    2826  22211   
        Sus. + E2{1}                    9     293      10      27 1.00 1.00            23a  OCC    2670  22211   
        Sus. + E3{1}                    9     302      21      77 1.00 1.00            23a  OCC    2810  22211   
        Sus. + E4{1}                    9     290       6      27 1.00 1.00            23a  OCC    2647  22211   
        Sus. + E5{1}                    7     258      25     101 1.00 1.00            23a  OCC    2614  22211   
        Sus. + E6{1}                    8     238      16      44 1.00 1.00            23a  OCC    2297  22211   
        Sus. + E7{1}                    9     245      27     105 1.00 1.00            23a  OCC    2570  22211   
        Sus. + E8{1}                   11     227      13      46 1.00 1.00            23a  OCC    2222  22211   
  
 S06  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1133      54      49      22 1.00 1.00 1.00 1.00  23a SUST    1074  16700   
        TR:Amb to T1{1}                93     120      35      90 1.00 1.00 1.00 1.00 (17) DISP    1108  25050   
        Amb to T1{1}                   93     120      35      90 1.00 1.00 1.00 1.00 (17) DISP    1108  25050   
        Sus. + E1{1}                   14     240      52     101 1.00 1.00            23a  OCC    2541  22211   
        Sus. + E2{1}                   18     123      53      74 1.00 1.00            23a  OCC    1707  22211   
        Sus. + E3{1}                   40     250      51     105 1.00 1.00            23a  OCC    2630  22211   
        Sus. + E4{1}                   43     127      52      77 1.00 1.00            23a  OCC    1752  22211   
        Sus. + E5{1}                   13     236      85     160 1.00 1.00            23a  OCC    2752  22211   
        Sus. + E6{1}                   13     111      86     130 1.00 1.00            23a  OCC    1998  22211   
        Sus. + E7{1}                   38     245      84     162 1.00 1.00            23a  OCC    2815  22211   
        Sus. + E8{1}                   39     114      85     131 1.00 1.00            23a  OCC    2018  22211   
  
 S06  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1134      54      49      22 1.00 1.00 1.00 1.00  23a SUST    1074  16700   
        TR:Amb to T1{1}                82     120      35      90 1.00 1.00 1.00 1.00 (17) DISP    1104  25050   
        Amb to T1{1}                   82     120      35      90 1.00 1.00 1.00 1.00 (17) DISP    1104  25050   
        Sus. + E1{1}                    3     240      52     101 1.00 1.00            23a  OCC    2536  22211   
        Sus. + E2{1}                    7     123      53      74 1.00 1.00            23a  OCC    1703  22211   
        Sus. + E3{1}                   29     250      51     105 1.00 1.00            23a  OCC    2625  22211   
        Sus. + E4{1}                   32     127      52      77 1.00 1.00            23a  OCC    1748  22211   
        Sus. + E5{1}                    2     236      85     160 1.00 1.00            23a  OCC    2748  22211   
        Sus. + E6{1}                    3     111      86     130 1.00 1.00            23a  OCC    1995  22211   
        Sus. + E7{1}                   27     245      84     162 1.00 1.00            23a  OCC    2811  22211   
        Sus. + E8{1}                   28     114      85     131 1.00 1.00            23a  OCC    2015  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E12    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 518      30       6      38 1.00 1.00 1.00 1.00  23a SUST    1475  16700   
        TR:Amb to T1{1}               103      47       1      32 1.00 1.00 1.00 1.00 (17) DISP    1305  25050   
        Amb to T1{1}                  103      47       1      32 1.00 1.00 1.00 1.00 (17) DISP    1305  25050   
        Sus. + E1{1}                  104      35      16      49 1.00 1.00            23a  OCC    1904  22211   
        Sus. + E2{1}                  150      38      47      61 1.00 1.00            23a  OCC    2683  22211   
        Sus. + E3{1}                  105      30      17      41 1.00 1.00            23a  OCC    1836  22211   
        Sus. + E4{1}                  150      43      47      69 1.00 1.00            23a  OCC    2792  22211   
        Sus. + E5{1}                   29      47      56      61 1.00 1.00            23a  OCC    2808  22211   
        Sus. + E6{1}                    3      62      20      53 1.00 1.00            23a  OCC    2346  22211   
        Sus. + E7{1}                   27      54      54      52 1.00 1.00            23a  OCC    2768  22211   
        Sus. + E8{1}                    2      69      20      62 1.00 1.00            23a  OCC    2561  22211   
  
 N06  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1283      23     210       1 1.18 1.18 1.00 1.00  23a SUST    2405  16700   
        TR:Amb to T1{1}               122      16      72      12 1.57 1.57 1.57 1.00 (17) DISP     894  25050   
        Amb to T1{1}                  122      16      72      12 1.57 1.57 1.57 1.00 (17) DISP     894  25050   
        Sus. + E1{1}                   34      46     219       4 1.18 1.18            23a  OCC    2624  22211   
        Sus. + E2{1}                   51      45     213       3 1.18 1.18            23a  OCC    2610  22211   
        Sus. + E3{1}                   76      40     219       5 1.18 1.18            23a  OCC    2603  22211   
        Sus. + E4{1}                   93      49     230       1 1.18 1.18            23a  OCC    2724  22211   
        Sus. + E5{1}                   11      47     219       5 1.18 1.18            23a  OCC    2624  22211   
        Sus. + E6{1}                    5      44     230       2 1.18 1.18            23a  OCC    2650  22211   
        Sus. + E7{1}                   28      41     236       6 1.18 1.18            23a  OCC    2686  22211   
        Sus. + E8{1}                   45      48     247       1 1.18 1.18            23a  OCC    2804  22211   
  
 N06  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1285      22     210       1 1.18 1.18 1.00 1.00  23a SUST    2405  16700   
        TR:Amb to T1{1}               122      16      72      12 1.57 1.57 1.57 1.00 (17) DISP     894  25050   
        Amb to T1{1}                  122      16      72      12 1.57 1.57 1.57 1.00 (17) DISP     894  25050   
        Sus. + E1{1}                   34      44     219       4 1.18 1.18            23a  OCC    2623  22211   
        Sus. + E2{1}                   51      44     213       3 1.18 1.18            23a  OCC    2611  22211   
        Sus. + E3{1}                   76      40     219       4 1.18 1.18            23a  OCC    2604  22211   
        Sus. + E4{1}                   93      48     230       1 1.18 1.18            23a  OCC    2723  22211   
        Sus. + E5{1}                   11      46     219       6 1.18 1.18            23a  OCC    2623  22211   
        Sus. + E6{1}                    4      43     230       2 1.18 1.18            23a  OCC    2650  22211   
        Sus. + E7{1}                   29      41     236       6 1.18 1.18            23a  OCC    2687  22211   
        Sus. + E8{1}                   45      47     247       1 1.18 1.18            23a  OCC    2804  22211   
  
 E17 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 562       7       7       3 1.29 1.08 1.00 1.00  23a SUST     830  16700   
        TR:Amb to T1{1}               138      68      21      31 1.72 1.44 1.00 1.00 (17) DISP    2785  25050   
        Amb to T1{1}                  138      68      21      31 1.72 1.44 1.00 1.00 (17) DISP    2785  25050   
        Sus. + E1{1}                   39      41      12      57 1.29 1.08            23a  OCC    2442  22211   
        Sus. + E2{1}                   94      43      25      34 1.29 1.08            23a  OCC    2249  22211   
        Sus. + E3{1}                   48      42      14      56 1.29 1.08            23a  OCC    2449  22211   
        Sus. + E4{1}                  103      43      27      34 1.29 1.08            23a  OCC    2281  22211   
        Sus. + E5{1}                    5      25      15       3 1.29 1.08            23a  OCC    1397  22211   
        Sus. + E6{1}                   51      22      10      31 1.29 1.08            23a  OCC    1632  22211   
        Sus. + E7{1}                   17      27      13       4 1.29 1.08            23a  OCC    1448  22211   
        Sus. + E8{1}                   62      24      12      30 1.29 1.08            23a  OCC    1670  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 F02    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 414       8      30       8 1.00 1.00 1.00 1.00  23a SUST    1129  16700   
        TR:Amb to T1{1}                 0       4      70       2 1.00 1.00 1.00 1.00 (17) DISP    1494  25050   
        Amb to T1{1}                    0       4      70       2 1.00 1.00 1.00 1.00 (17) DISP    1494  25050   
        Sus. + E1{1}                   12      25     100      13 1.00 1.00            23a  OCC    2765  22211   
        Sus. + E2{1}                   12      26      78      11 1.00 1.00            23a  OCC    2308  22211   
        Sus. + E3{1}                   12      26      87      11 1.00 1.00            23a  OCC    2498  22211   
        Sus. + E4{1}                   12      25      69      11 1.00 1.00            23a  OCC    2099  22211   
        Sus. + E5{1}                   11      22      89      16 1.00 1.00            23a  OCC    2528  22211   
        Sus. + E6{1}                   11      26      63      10 1.00 1.00            23a  OCC    1998  22211   
        Sus. + E7{1}                   13      24      82      14 1.00 1.00            23a  OCC    2374  22211   
        Sus. + E8{1}                   12      25      59      11 1.00 1.00            23a  OCC    1893  22211   
  
 N35 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1063       4       3       0 1.33 1.10 1.00 1.00  23a SUST     546  16700   
        TR:Amb to T1{1}               222     213      37      34 1.77 1.47 1.00 1.00 (17) DISP    2757  25050   
        Amb to T1{1}                  222     213      37      34 1.77 1.47 1.00 1.00 (17) DISP    2757  25050   
        Sus. + E1{1}                  107     102      75      62 1.33 1.10            23a  OCC    1784  22211   
        Sus. + E2{1}                  103      89      69      31 1.33 1.10            23a  OCC    1582  22211   
        Sus. + E3{1}                   93     102      74      62 1.33 1.10            23a  OCC    1771  22211   
        Sus. + E4{1}                   89      88      68      31 1.33 1.10            23a  OCC    1569  22211   
        Sus. + E5{1}                   90      89      68      65 1.33 1.10            23a  OCC    1658  22211   
        Sus. + E6{1}                   87      75      62      34 1.33 1.10            23a  OCC    1448  22211   
        Sus. + E7{1}                   76      88      68      65 1.33 1.10            23a  OCC    1645  22211   
        Sus. + E8{1}                   73      75      61      34 1.33 1.10            23a  OCC    1434  22211   
  
 A44 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1299      87       2      10 1.00 1.00 1.00 1.00  23a SUST    1239  16700   
        TR:Amb to T1{1}                 6      51      47      26 1.00 1.00 1.00 1.00 (17) DISP     519  25050   
        Amb to T1{1}                    6      51      47      26 1.00 1.00 1.00 1.00 (17) DISP     519  25050   
        Sus. + E1{1}                   13     262     115      26 1.00 1.00            23a  OCC    2756  22211   
        Sus. + E2{1}                    6     156     107      19 1.00 1.00            23a  OCC    2154  22211   
        Sus. + E3{1}                   56     240     117      24 1.00 1.00            23a  OCC    2655  22211   
        Sus. + E4{1}                   47     169     108      24 1.00 1.00            23a  OCC    2232  22211   
        Sus. + E5{1}                   52     246     112      21 1.00 1.00            23a  OCC    2667  22211   
        Sus. + E6{1}                   61     172     124      47 1.00 1.00            23a  OCC    2377  22211   
        Sus. + E7{1}                   10     222     112      22 1.00 1.00            23a  OCC    2502  22211   
        Sus. + E8{1}                   20     185     125      53 1.00 1.00            23a  OCC    2425  22211   
  
 F04    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 458       5      16       8 1.72 1.72 1.00 1.00  23a SUST    1126  16700   
        TR:Amb to T1{1}                 0       3      42       2 2.30 2.30 2.30 1.00 (17) DISP    2061  25050   
        Amb to T1{1}                    0       3      42       2 2.30 2.30 2.30 1.00 (17) DISP    2061  25050   
        Sus. + E1{1}                    6      10      52      13 1.72 1.72            23a  OCC    2571  22211   
        Sus. + E2{1}                    7      11      39      11 1.72 1.72            23a  OCC    2061  22211   
        Sus. + E3{1}                    7      11      45      11 1.72 1.72            23a  OCC    2305  22211   
        Sus. + E4{1}                    7      11      34      11 1.72 1.72            23a  OCC    1858  22211   
        Sus. + E5{1}                    6       9      57      16 1.72 1.72            23a  OCC    2756  22211   
        Sus. + E6{1}                    6      11      41      10 1.72 1.72            23a  OCC    2133  22211   
        Sus. + E7{1}                    7      10      53      14 1.72 1.72            23a  OCC    2605  22211   
        Sus. + E8{1}                    7      10      39      11 1.72 1.72            23a  OCC    2039  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A43    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1299      87       2      10 1.00 1.00 1.00 1.00  23a SUST    1239  16700   
        TR:Amb to T1{1}                 6      51      47      26 1.00 1.00 1.00 1.00 (17) DISP     519  25050   
        Amb to T1{1}                    6      51      47      26 1.00 1.00 1.00 1.00 (17) DISP     519  25050   
        Sus. + E1{1}                   13     261     115      26 1.00 1.00            23a  OCC    2756  22211   
        Sus. + E2{1}                    6     156     107      19 1.00 1.00            23a  OCC    2153  22211   
        Sus. + E3{1}                   56     240     117      24 1.00 1.00            23a  OCC    2654  22211   
        Sus. + E4{1}                   47     169     108      24 1.00 1.00            23a  OCC    2232  22211   
        Sus. + E5{1}                   52     246     112      21 1.00 1.00            23a  OCC    2667  22211   
        Sus. + E6{1}                   61     172     124      47 1.00 1.00            23a  OCC    2376  22211   
        Sus. + E7{1}                   10     222     111      22 1.00 1.00            23a  OCC    2501  22211   
        Sus. + E8{1}                   20     185     125      53 1.00 1.00            23a  OCC    2424  22211   
  
 S05    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1126      56      44      22 1.00 1.00 1.00 1.00  23a SUST    1059  16700   
        TR:Amb to T1{1}                82     170      51      90 1.00 1.00 1.00 1.00 (17) DISP    1417  25050   
        Amb to T1{1}                   82     170      51      90 1.00 1.00 1.00 1.00 (17) DISP    1417  25050   
        Sus. + E1{1}                    4     234      49     101 1.00 1.00            23a  OCC    2466  22211   
        Sus. + E2{1}                    8     162      47      74 1.00 1.00            23a  OCC    1915  22211   
        Sus. + E3{1}                   28     243      50     105 1.00 1.00            23a  OCC    2547  22211   
        Sus. + E4{1}                   31     170      48      77 1.00 1.00            23a  OCC    1986  22211   
        Sus. + E5{1}                    3     229      51     160 1.00 1.00            23a  OCC    2659  22211   
        Sus. + E6{1}                    3     147      53     130 1.00 1.00            23a  OCC    2083  22211   
        Sus. + E7{1}                   26     236      50     162 1.00 1.00            23a  OCC    2713  22211   
        Sus. + E8{1}                   28     155      52     131 1.00 1.00            23a  OCC    2131  22211   
  
 S04 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1126      56      44      22 1.00 1.00 1.00 1.00  23a SUST    1059  16700   
        TR:Amb to T1{1}                82     170      51      90 1.00 1.00 1.00 1.00 (17) DISP    1418  25050   
        Amb to T1{1}                   82     170      51      90 1.00 1.00 1.00 1.00 (17) DISP    1418  25050   
        Sus. + E1{1}                    4     234      49     101 1.00 1.00            23a  OCC    2466  22211   
        Sus. + E2{1}                    8     162      47      74 1.00 1.00            23a  OCC    1916  22211   
        Sus. + E3{1}                   28     243      50     105 1.00 1.00            23a  OCC    2547  22211   
        Sus. + E4{1}                   31     170      48      77 1.00 1.00            23a  OCC    1986  22211   
        Sus. + E5{1}                    3     229      51     160 1.00 1.00            23a  OCC    2659  22211   
        Sus. + E6{1}                    3     147      53     130 1.00 1.00            23a  OCC    2084  22211   
        Sus. + E7{1}                   26     235      50     162 1.00 1.00            23a  OCC    2712  22211   
        Sus. + E8{1}                   28     155      52     131 1.00 1.00            23a  OCC    2131  22211   
  
 M00    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     267       0       0 1.11 1.23 1.00 1.00  23a SUST    2671  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    3     269       2       0 1.11 1.23            23a  OCC    2695  22211   
        Sus. + E2{1}                    3     269       2       0 1.11 1.23            23a  OCC    2695  22211   
        Sus. + E3{1}                    3     269       2       0 1.11 1.23            23a  OCC    2694  22211   
        Sus. + E4{1}                    3     269       2       0 1.11 1.23            23a  OCC    2694  22211   
        Sus. + E5{1}                    3     269       2       0 1.11 1.23            23a  OCC    2694  22211   
        Sus. + E6{1}                    3     269       2       0 1.11 1.23            23a  OCC    2694  22211   
        Sus. + E7{1}                    3     269       2       0 1.11 1.23            23a  OCC    2695  22211   
        Sus. + E8{1}                    3     269       2       0 1.11 1.23            23a  OCC    2695  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C08 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1107       3       8       1 1.33 1.10 1.00 1.00  23a SUST     590  16700   
        TR:Amb to T1{1}               287     206      36      14 1.77 1.47 1.00 1.00 (17) DISP    2691  25050   
        Amb to T1{1}                  287     206      36      14 1.77 1.47 1.00 1.00 (17) DISP    2691  25050   
        Sus. + E1{1}                   83      48      25      20 1.33 1.10            23a  OCC    1098  22211   
        Sus. + E2{1}                  108     104      35      21 1.33 1.10            23a  OCC    1642  22211   
        Sus. + E3{1}                   81      48      22      21 1.33 1.10            23a  OCC    1099  22211   
        Sus. + E4{1}                  105     105      32      20 1.33 1.10            23a  OCC    1643  22211   
        Sus. + E5{1}                   83      48      73      53 1.33 1.10            23a  OCC    1396  22211   
        Sus. + E6{1}                  108     105      49      38 1.33 1.10            23a  OCC    1700  22211   
        Sus. + E7{1}                   81      48      76      54 1.33 1.10            23a  OCC    1414  22211   
        Sus. + E8{1}                  106     105      51      37 1.33 1.10            23a  OCC    1710  22211   
  
 R01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      26       1      11 1.00 1.00 1.00 1.00  23a SUST     719  16700   
        TR:Amb to T1{1}                28      11     120       0 1.00 1.00 1.00 1.00 (17) DISP     854  25050   
        Amb to T1{1}                   28      11     120       0 1.00 1.00 1.00 1.00 (17) DISP     854  25050   
        Sus. + E1{1}                    4      72      89      14 1.00 1.00            23a  OCC    1444  22211   
        Sus. + E2{1}                   12      72     268      13 1.00 1.00            23a  OCC    2689  22211   
        Sus. + E3{1}                    4      66      89      11 1.00 1.00            23a  OCC    1424  22211   
        Sus. + E4{1}                   12      66     268      11 1.00 1.00            23a  OCC    2681  22211   
        Sus. + E5{1}                   41      68       5      14 1.00 1.00            23a  OCC    1048  22211   
        Sus. + E6{1}                   57      69     175      13 1.00 1.00            23a  OCC    2043  22211   
        Sus. + E7{1}                   41      62       5      11 1.00 1.00            23a  OCC    1004  22211   
        Sus. + E8{1}                   58      62     175      11 1.00 1.00            23a  OCC    2032  22211   
  
 C15  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      90       2       1 1.00 1.00 1.00 1.00  23a SUST    1181  16700   
        TR:Amb to T1{1}                 4     205      63       5 1.00 1.00 1.00 1.00 (17) DISP    1497  25050   
        Amb to T1{1}                    4     205      63       5 1.00 1.00 1.00 1.00 (17) DISP    1497  25050   
        Sus. + E1{1}                   28     196      32       7 1.00 1.00            23a  OCC    1986  22211   
        Sus. + E2{1}                   24     199      77      22 1.00 1.00            23a  OCC    2158  22211   
        Sus. + E3{1}                   29     178      34       8 1.00 1.00            23a  OCC    1868  22211   
        Sus. + E4{1}                   25     180      77      22 1.00 1.00            23a  OCC    2053  22211   
        Sus. + E5{1}                   11     287      66       8 1.00 1.00            23a  OCC    2683  22211   
        Sus. + E6{1}                    1     257      95      22 1.00 1.00            23a  OCC    2572  22211   
        Sus. + E7{1}                   12     269      67       9 1.00 1.00            23a  OCC    2560  22211   
        Sus. + E8{1}                    1     238      94      22 1.00 1.00            23a  OCC    2447  22211   
  
 D13    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      62       1      11 1.00 1.00 1.00 1.00  23a SUST     981  16700   
        TR:Amb to T1{1}                15     115      50     167 1.00 1.00 1.00 1.00 (17) DISP    1456  25050   
        Amb to T1{1}                   15     115      50     167 1.00 1.00 1.00 1.00 (17) DISP    1456  25050   
        Sus. + E1{1}                    4      75      17     108 1.00 1.00            23a  OCC    1700  22211   
        Sus. + E2{1}                    4      75      34      33 1.00 1.00            23a  OCC    1283  22211   
        Sus. + E3{1}                    4      86      17     109 1.00 1.00            23a  OCC    1720  22211   
        Sus. + E4{1}                    3      64      33      25 1.00 1.00            23a  OCC    1232  22211   
        Sus. + E5{1}                   60     267      19     115 1.00 1.00            23a  OCC    2672  22211   
        Sus. + E6{1}                   50     238      11      11 1.00 1.00            23a  OCC    2278  22211   
        Sus. + E7{1}                   60     255      19     116 1.00 1.00            23a  OCC    2600  22211   
        Sus. + E8{1}                   50     222      10      19 1.00 1.00            23a  OCC    2160  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A28    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1250       1      71      13 1.11 1.23 1.00 1.00  23a SUST    1218  16700   
        TR:Amb to T1{1}                46      42     150       9 1.48 1.64 1.64 1.00 (17) DISP    1798  25050   
        Amb to T1{1}                   46      42     150       9 1.48 1.64 1.64 1.00 (17) DISP    1798  25050   
        Sus. + E1{1}                   60     113     177      20 1.11 1.23            23a  OCC    2551  22211   
        Sus. + E2{1}                   35     103      88      47 1.11 1.23            23a  OCC    2101  22211   
        Sus. + E3{1}                   30     116     158      23 1.11 1.23            23a  OCC    2443  22211   
        Sus. + E4{1}                    6     101      85      53 1.11 1.23            23a  OCC    2086  22211   
        Sus. + E5{1}                    5     127     184      38 1.11 1.23            23a  OCC    2661  22211   
        Sus. + E6{1}                   21     143      95      14 1.11 1.23            23a  OCC    2391  22211   
        Sus. + E7{1}                   26     125     160      36 1.11 1.23            23a  OCC    2516  22211   
        Sus. + E8{1}                   50     146      92      19 1.11 1.23            23a  OCC    2421  22211   
  
 E03 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1075      34      42       0 1.33 1.10 1.00 1.00  23a SUST     972  16700   
        TR:Amb to T1{1}                46     175      19      49 1.77 1.47 1.00 1.00 (17) DISP    2209  25050   
        Amb to T1{1}                   46     175      19      49 1.77 1.47 1.00 1.00 (17) DISP    2209  25050   
        Sus. + E1{1}                   31     177      52      61 1.33 1.10            23a  OCC    2428  22211   
        Sus. + E2{1}                   46     204      52      42 1.33 1.10            23a  OCC    2659  22211   
        Sus. + E3{1}                   21     172      61      60 1.33 1.10            23a  OCC    2383  22211   
        Sus. + E4{1}                   35     199      43      38 1.33 1.10            23a  OCC    2598  22211   
        Sus. + E5{1}                   27     159      46      53 1.33 1.10            23a  OCC    2244  22211   
        Sus. + E6{1}                   33     151      60      56 1.33 1.10            23a  OCC    2188  22211   
        Sus. + E7{1}                   16     150      48      51 1.33 1.10            23a  OCC    2160  22211   
        Sus. + E8{1}                   22     143      51      52 1.33 1.10            23a  OCC    2100  22211   
  
 N42  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1116       4      18       4 1.11 1.23 1.00 1.00  23a SUST     687  16700   
        TR:Amb to T1{1}               524     221       2      17 1.48 1.64 1.64 1.00 (17) DISP    2657  25050   
        Amb to T1{1}                  524     221       2      17 1.48 1.64 1.64 1.00 (17) DISP    2657  25050   
        Sus. + E1{1}                  278      29      29      61 1.11 1.23            23a  OCC    1230  22211   
        Sus. + E2{1}                  242      71      23      63 1.11 1.23            23a  OCC    1467  22211   
        Sus. + E3{1}                  277      28      25      62 1.11 1.23            23a  OCC    1223  22211   
        Sus. + E4{1}                  241      70      19      64 1.11 1.23            23a  OCC    1465  22211   
        Sus. + E5{1}                  246      38      29      55 1.11 1.23            23a  OCC    1238  22211   
        Sus. + E6{1}                  210      80      24      58 1.11 1.23            23a  OCC    1497  22211   
        Sus. + E7{1}                  245      37      25      56 1.11 1.23            23a  OCC    1230  22211   
        Sus. + E8{1}                  209      79      19      59 1.11 1.23            23a  OCC    1493  22211   
  
 E08  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122     165       7      42 1.00 1.00 1.00 1.00  23a SUST    1749  16700   
        TR:Amb to T1{1}               140     125     100      26 1.00 1.00 1.00 1.00 (17) DISP    1192  25050   
        Amb to T1{1}                  140     125     100      26 1.00 1.00 1.00 1.00 (17) DISP    1192  25050   
        Sus. + E1{1}                  145     170      68      53 1.00 1.00            23a  OCC    2264  22211   
        Sus. + E2{1}                  189     228      49      48 1.00 1.00            23a  OCC    2381  22211   
        Sus. + E3{1}                  147     203      66      62 1.00 1.00            23a  OCC    2342  22211   
        Sus. + E4{1}                  189     270      48      45 1.00 1.00            23a  OCC    2653  22211   
        Sus. + E5{1}                   40     171     120      42 1.00 1.00            23a  OCC    2587  22211   
        Sus. + E6{1}                   59     207      66      56 1.00 1.00            23a  OCC    2308  22211   
        Sus. + E7{1}                   39     199     118      52 1.00 1.00            23a  OCC    2611  22211   
        Sus. + E8{1}                   58     247      66      46 1.00 1.00            23a  OCC    2505  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L19    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 434      22      14       0 1.72 1.72 1.00 1.00  23a SUST    1453  16700   
        TR:Amb to T1{1}                 9       7       5       0 2.30 2.30 2.30 1.00 (17) DISP     446  25050   
        Amb to T1{1}                    9       7       5       0 2.30 2.30 2.30 1.00 (17) DISP     446  25050   
        Sus. + E1{1}                    6      37      29       2 1.72 1.72            23a  OCC    2256  22211   
        Sus. + E2{1}                    6      36      29       1 1.72 1.72            23a  OCC    2248  22211   
        Sus. + E3{1}                   13      31      24       2 1.72 1.72            23a  OCC    1992  22211   
        Sus. + E4{1}                   13      42      24       1 1.72 1.72            23a  OCC    2331  22211   
        Sus. + E5{1}                    5      35      32       4 1.72 1.72            23a  OCC    2332  22211   
        Sus. + E6{1}                    5      37      31       1 1.72 1.72            23a  OCC    2341  22211   
        Sus. + E7{1}                   14      30      37       4 1.72 1.72            23a  OCC    2394  22211   
        Sus. + E8{1}                   14      43      36       1 1.72 1.72            23a  OCC    2632  22211   
  
 E08  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121     165       7      42 1.00 1.00 1.00 1.00  23a SUST    1748  16700   
        TR:Amb to T1{1}                77     125     100      26 1.00 1.00 1.00 1.00 (17) DISP    1164  25050   
        Amb to T1{1}                   77     125     100      26 1.00 1.00 1.00 1.00 (17) DISP    1164  25050   
        Sus. + E1{1}                   83     170      68      53 1.00 1.00            23a  OCC    2235  22211   
        Sus. + E2{1}                  126     228      49      48 1.00 1.00            23a  OCC    2351  22211   
        Sus. + E3{1}                   85     203      66      62 1.00 1.00            23a  OCC    2313  22211   
        Sus. + E4{1}                  127     270      48      45 1.00 1.00            23a  OCC    2623  22211   
        Sus. + E5{1}                   23     171     120      42 1.00 1.00            23a  OCC    2579  22211   
        Sus. + E6{1}                    3     207      66      56 1.00 1.00            23a  OCC    2281  22211   
        Sus. + E7{1}                   23     199     118      52 1.00 1.00            23a  OCC    2603  22211   
        Sus. + E8{1}                    4     247      66      46 1.00 1.00            23a  OCC    2479  22211   
  
 C16    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      33       0       1 1.00 1.00 1.00 1.00  23a SUST     764  16700   
        TR:Amb to T1{1}               333     156      24       5 1.00 1.00 1.00 1.00 (17) DISP    1249  25050   
        Amb to T1{1}                  333     156      24       5 1.00 1.00 1.00 1.00 (17) DISP    1249  25050   
        Sus. + E1{1}                  293      94     101       7 1.00 1.00            23a  OCC    1751  22211   
        Sus. + E2{1}                  297      87      88      22 1.00 1.00            23a  OCC    1666  22211   
        Sus. + E3{1}                  292      88     104       8 1.00 1.00            23a  OCC    1754  22211   
        Sus. + E4{1}                  296      82      86      22 1.00 1.00            23a  OCC    1632  22211   
        Sus. + E5{1}                  329     177     185       8 1.00 1.00            23a  OCC    2619  22211   
        Sus. + E6{1}                  342     143      44      22 1.00 1.00            23a  OCC    1797  22211   
        Sus. + E7{1}                  329     171     188       9 1.00 1.00            23a  OCC    2608  22211   
        Sus. + E8{1}                  341     138      42      22 1.00 1.00            23a  OCC    1752  22211   
  
 N09    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1182      24     178       1 1.00 1.00 1.00 1.00  23a SUST    1857  16700   
        TR:Amb to T1{1}               122      55      48      12 1.00 1.00 1.00 1.00 (17) DISP     567  25050   
        Amb to T1{1}                  122      55      48      12 1.00 1.00 1.00 1.00 (17) DISP     567  25050   
        Sus. + E1{1}                   46      35     280       4 1.00 1.00            23a  OCC    2619  22211   
        Sus. + E2{1}                   63      26     278       3 1.00 1.00            23a  OCC    2604  22211   
        Sus. + E3{1}                   64      33     276       5 1.00 1.00            23a  OCC    2599  22211   
        Sus. + E4{1}                   81      24     274       1 1.00 1.00            23a  OCC    2584  22211   
        Sus. + E5{1}                    1      47     244       5 1.00 1.00            23a  OCC    2362  22211   
        Sus. + E6{1}                   16      31     236       2 1.00 1.00            23a  OCC    2283  22211   
        Sus. + E7{1}                   16      46     232       6 1.00 1.00            23a  OCC    2288  22211   
        Sus. + E8{1}                   33      34     225       1 1.00 1.00            23a  OCC    2214  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C05 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136       1       7       4 1.00 1.00 1.00 1.00  23a SUST     585  16700   
        TR:Amb to T1{1}               287     355      33       5 1.00 1.00 1.00 1.00 (17) DISP    2611  25050   
        Amb to T1{1}                  287     355      33       5 1.00 1.00 1.00 1.00 (17) DISP    2611  25050   
        Sus. + E1{1}                   79     109      29       8 1.00 1.00            23a  OCC    1418  22211   
        Sus. + E2{1}                  104      99      36      17 1.00 1.00            23a  OCC    1379  22211   
        Sus. + E3{1}                   84     111      27       7 1.00 1.00            23a  OCC    1432  22211   
        Sus. + E4{1}                  108     100      34      15 1.00 1.00            23a  OCC    1384  22211   
        Sus. + E5{1}                   79     108      48      23 1.00 1.00            23a  OCC    1460  22211   
        Sus. + E6{1}                  104      99      33      11 1.00 1.00            23a  OCC    1368  22211   
        Sus. + E7{1}                   84     110      50      23 1.00 1.00            23a  OCC    1482  22211   
        Sus. + E8{1}                  109     100      34      13 1.00 1.00            23a  OCC    1384  22211   
  
 C04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136       1       7       4 1.00 1.00 1.00 1.00  23a SUST     585  16700   
        TR:Amb to T1{1}               287     355      33       5 1.00 1.00 1.00 1.00 (17) DISP    2610  25050   
        Amb to T1{1}                  287     355      33       5 1.00 1.00 1.00 1.00 (17) DISP    2610  25050   
        Sus. + E1{1}                   79     109      29       8 1.00 1.00            23a  OCC    1418  22211   
        Sus. + E2{1}                  104      99      36      17 1.00 1.00            23a  OCC    1378  22211   
        Sus. + E3{1}                   84     111      27       7 1.00 1.00            23a  OCC    1431  22211   
        Sus. + E4{1}                  108     100      34      15 1.00 1.00            23a  OCC    1383  22211   
        Sus. + E5{1}                   79     108      48      23 1.00 1.00            23a  OCC    1459  22211   
        Sus. + E6{1}                  104      99      33      11 1.00 1.00            23a  OCC    1368  22211   
        Sus. + E7{1}                   84     110      50      23 1.00 1.00            23a  OCC    1481  22211   
        Sus. + E8{1}                  109     100      34      13 1.00 1.00            23a  OCC    1383  22211   
  
 C00    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      54       5       5 1.00 1.00 1.00 1.00  23a SUST     919  16700   
        TR:Amb to T1{1}                 4     186      54     199 1.00 1.00 1.00 1.00 (17) DISP    1933  25050   
        Amb to T1{1}                    4     186      54     199 1.00 1.00 1.00 1.00 (17) DISP    1933  25050   
        Sus. + E1{1}                    9      91      41     159 1.00 1.00            23a  OCC    2097  22211   
        Sus. + E2{1}                   13     124      37     124 1.00 1.00            23a  OCC    1952  22211   
        Sus. + E3{1}                    8     102      41     160 1.00 1.00            23a  OCC    2124  22211   
        Sus. + E4{1}                   12     135      35     124 1.00 1.00            23a  OCC    1991  22211   
        Sus. + E5{1}                   48     221      20     162 1.00 1.00            23a  OCC    2601  22211   
        Sus. + E6{1}                   36     143      18     126 1.00 1.00            23a  OCC    2023  22211   
        Sus. + E7{1}                   49     209      19     163 1.00 1.00            23a  OCC    2546  22211   
        Sus. + E8{1}                   36     130      16     126 1.00 1.00            23a  OCC    1969  22211   
  
 G04    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 457       3      22       3 1.72 1.72 1.00 1.00  23a SUST    1318  16700   
        TR:Amb to T1{1}                 0       4      42       4 2.30 2.30 2.30 1.00 (17) DISP    2089  25050   
        Amb to T1{1}                    0       4      42       4 2.30 2.30 2.30 1.00 (17) DISP    2089  25050   
        Sus. + E1{1}                    7       7      30       8 1.72 1.72            23a  OCC    1689  22211   
        Sus. + E2{1}                    7      11      35       5 1.72 1.72            23a  OCC    1935  22211   
        Sus. + E3{1}                    7       7      31       7 1.72 1.72            23a  OCC    1720  22211   
        Sus. + E4{1}                    7      10      36       5 1.72 1.72            23a  OCC    1949  22211   
        Sus. + E5{1}                    6       7      38       8 1.72 1.72            23a  OCC    1966  22211   
        Sus. + E6{1}                    6      11      49       5 1.72 1.72            23a  OCC    2419  22211   
        Sus. + E7{1}                    7       8      43       7 1.72 1.72            23a  OCC    2171  22211   
        Sus. + E8{1}                    7      10      54       5 1.72 1.72            23a  OCC    2589  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 D12    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      36       2      11 1.00 1.00 1.00 1.00  23a SUST     794  16700   
        TR:Amb to T1{1}                15      28      26     167 1.00 1.00 1.00 1.00 (17) DISP    1194  25050   
        Amb to T1{1}                   15      28      26     167 1.00 1.00 1.00 1.00 (17) DISP    1194  25050   
        Sus. + E1{1}                    4      37       8     108 1.00 1.00            23a  OCC    1498  22211   
        Sus. + E2{1}                    3      53      38      33 1.00 1.00            23a  OCC    1123  22211   
        Sus. + E3{1}                    3      41       7     109 1.00 1.00            23a  OCC    1505  22211   
        Sus. + E4{1}                    3      46      36      25 1.00 1.00            23a  OCC    1070  22211   
        Sus. + E5{1}                   60     256      30     115 1.00 1.00            23a  OCC    2587  22211   
        Sus. + E6{1}                   49     220      13      11 1.00 1.00            23a  OCC    2151  22211   
        Sus. + E7{1}                   60     250      31     116 1.00 1.00            23a  OCC    2553  22211   
        Sus. + E8{1}                   49     211      12      19 1.00 1.00            23a  OCC    2086  22211   
  
 D11 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      36       2      11 1.00 1.00 1.00 1.00  23a SUST     793  16700   
        TR:Amb to T1{1}                15      28      25     167 1.00 1.00 1.00 1.00 (17) DISP    1193  25050   
        Amb to T1{1}                   15      28      25     167 1.00 1.00 1.00 1.00 (17) DISP    1193  25050   
        Sus. + E1{1}                    4      36       8     108 1.00 1.00            23a  OCC    1497  22211   
        Sus. + E2{1}                    3      53      38      33 1.00 1.00            23a  OCC    1122  22211   
        Sus. + E3{1}                    3      41       7     109 1.00 1.00            23a  OCC    1504  22211   
        Sus. + E4{1}                    3      46      36      25 1.00 1.00            23a  OCC    1069  22211   
        Sus. + E5{1}                   60     256      30     115 1.00 1.00            23a  OCC    2587  22211   
        Sus. + E6{1}                   49     220      13      11 1.00 1.00            23a  OCC    2150  22211   
        Sus. + E7{1}                   60     250      31     116 1.00 1.00            23a  OCC    2553  22211   
        Sus. + E8{1}                   49     211      12      19 1.00 1.00            23a  OCC    2086  22211   
  
 S08    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1235      47      80      22 1.00 1.00 1.00 1.00  23a SUST    1263  16700   
        TR:Amb to T1{1}                93      30      84      90 1.00 1.00 1.00 1.00 (17) DISP     913  25050   
        Amb to T1{1}                   93      30      84      90 1.00 1.00 1.00 1.00 (17) DISP     913  25050   
        Sus. + E1{1}                    2     116     162     101 1.00 1.00            23a  OCC    2221  22211   
        Sus. + E2{1}                    6      91     134      74 1.00 1.00            23a  OCC    1888  22211   
        Sus. + E3{1}                   52     127     161     105 1.00 1.00            23a  OCC    2297  22211   
        Sus. + E4{1}                   55     102     131      77 1.00 1.00            23a  OCC    1959  22211   
        Sus. + E5{1}                    1     124     156     160 1.00 1.00            23a  OCC    2531  22211   
        Sus. + E6{1}                    1      95     123     130 1.00 1.00            23a  OCC    2170  22211   
        Sus. + E7{1}                   50     134     153     162 1.00 1.00            23a  OCC    2580  22211   
        Sus. + E8{1}                   52     106     121     131 1.00 1.00            23a  OCC    2218  22211   
  
 S22 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0     188       1 1.33 1.10 1.00 1.00  23a SUST    2031  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   65      34     235      25 1.33 1.10            23a  OCC    2579  22211   
        Sus. + E2{1}                   64      34     234      25 1.33 1.10            23a  OCC    2579  22211   
        Sus. + E3{1}                   65      34     190      25 1.33 1.10            23a  OCC    2423  22211   
        Sus. + E4{1}                   64      34     190      25 1.33 1.10            23a  OCC    2423  22211   
        Sus. + E5{1}                   64      34     190      25 1.33 1.10            23a  OCC    2423  22211   
        Sus. + E6{1}                   65      34     190      25 1.33 1.10            23a  OCC    2423  22211   
        Sus. + E7{1}                   64      34     234      25 1.33 1.10            23a  OCC    2579  22211   
        Sus. + E8{1}                   65      34     235      25 1.33 1.10            23a  OCC    2579  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C08 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1113       2       4       7 1.33 1.10 1.00 1.00  23a SUST     562  16700   
        TR:Amb to T1{1}               265     198      34      15 1.77 1.47 1.00 1.00 (17) DISP    2578  25050   
        Amb to T1{1}                  265     198      34      15 1.77 1.47 1.00 1.00 (17) DISP    2578  25050   
        Sus. + E1{1}                   80      45       6      33 1.33 1.10            23a  OCC    1059  22211   
        Sus. + E2{1}                  108     103      11      40 1.33 1.10            23a  OCC    1613  22211   
        Sus. + E3{1}                   80      46       6      32 1.33 1.10            23a  OCC    1064  22211   
        Sus. + E4{1}                  107     104      10      38 1.33 1.10            23a  OCC    1619  22211   
        Sus. + E5{1}                   80      46      79      13 1.33 1.10            23a  OCC    1333  22211   
        Sus. + E6{1}                  108     103      54       7 1.33 1.10            23a  OCC    1669  22211   
        Sus. + E7{1}                   80      46      81      13 1.33 1.10            23a  OCC    1352  22211   
        Sus. + E8{1}                  107     105      55       9 1.33 1.10            23a  OCC    1681  22211   
  
 C19  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      67       3      15 1.00 1.00 1.00 1.00  23a SUST    1016  16700   
        TR:Amb to T1{1}               318      48     106      51 1.00 1.00 1.00 1.00 (17) DISP    1018  25050   
        Amb to T1{1}                  318      48     106      51 1.00 1.00 1.00 1.00 (17) DISP    1018  25050   
        Sus. + E1{1}                  260      85     121      25 1.00 1.00            23a  OCC    2007  22211   
        Sus. + E2{1}                  263      72     186      20 1.00 1.00            23a  OCC    2465  22211   
        Sus. + E3{1}                  259      70     125      22 1.00 1.00            23a  OCC    2023  22211   
        Sus. + E4{1}                  262      76     183      23 1.00 1.00            23a  OCC    2443  22211   
        Sus. + E5{1}                  307     114     193      23 1.00 1.00            23a  OCC    2577  22211   
        Sus. + E6{1}                  329      95     154      27 1.00 1.00            23a  OCC    2286  22211   
        Sus. + E7{1}                  306      98     196      20 1.00 1.00            23a  OCC    2576  22211   
        Sus. + E8{1}                  329      81     151      31 1.00 1.00            23a  OCC    2253  22211   
  
 K03 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 516      11       2       1 1.70 1.41 1.00 1.00  23a SUST     938  16700   
        TR:Amb to T1{1}                47      32      32      14 2.26 1.88 1.00 1.00 (17) DISP    2089  25050   
        Amb to T1{1}                   47      32      32      14 2.26 1.88 1.00 1.00 (17) DISP    2089  25050   
        Sus. + E1{1}                   40      45       2      16 1.70 1.41            23a  OCC    2335  22211   
        Sus. + E2{1}                    9      14       5      20 1.70 1.41            23a  OCC    1384  22211   
        Sus. + E3{1}                   41      43       2      15 1.70 1.41            23a  OCC    2255  22211   
        Sus. + E4{1}                   10      12       5      19 1.70 1.41            23a  OCC    1360  22211   
        Sus. + E5{1}                   44      46      26      18 1.70 1.41            23a  OCC    2573  22211   
        Sus. + E6{1}                   14      16      30      14 1.70 1.41            23a  OCC    1918  22211   
        Sus. + E7{1}                   45      44      27      19 1.70 1.41            23a  OCC    2513  22211   
        Sus. + E8{1}                   15      13      30      15 1.70 1.41            23a  OCC    1919  22211   
  
 N04 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1287      22     213       1 1.00 1.00 1.00 1.00  23a SUST    2151  16700   
        TR:Amb to T1{1}               122      13      81      12 1.00 1.00 1.00 1.00 (17) DISP     629  25050   
        Amb to T1{1}                  122      13      81      12 1.00 1.00 1.00 1.00 (17) DISP     629  25050   
        Sus. + E1{1}                   34      46     215       4 1.00 1.00            23a  OCC    2341  22211   
        Sus. + E2{1}                   50      46     222       3 1.00 1.00            23a  OCC    2358  22211   
        Sus. + E3{1}                   76      41     228       4 1.00 1.00            23a  OCC    2362  22211   
        Sus. + E4{1}                   93      51     240       1 1.00 1.00            23a  OCC    2479  22211   
        Sus. + E5{1}                   12      46     228       6 1.00 1.00            23a  OCC    2364  22211   
        Sus. + E6{1}                    4      46     239       2 1.00 1.00            23a  OCC    2409  22211   
        Sus. + E7{1}                   29      41     245       6 1.00 1.00            23a  OCC    2436  22211   
        Sus. + E8{1}                   45      51     257       1 1.00 1.00            23a  OCC    2549  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N05    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1287      22     213       1 1.00 1.00 1.00 1.00  23a SUST    2151  16700   
        TR:Amb to T1{1}               122      13      81      12 1.00 1.00 1.00 1.00 (17) DISP     628  25050   
        Amb to T1{1}                  122      13      81      12 1.00 1.00 1.00 1.00 (17) DISP     628  25050   
        Sus. + E1{1}                   34      46     215       4 1.00 1.00            23a  OCC    2341  22211   
        Sus. + E2{1}                   50      46     222       3 1.00 1.00            23a  OCC    2358  22211   
        Sus. + E3{1}                   76      41     228       4 1.00 1.00            23a  OCC    2361  22211   
        Sus. + E4{1}                   93      51     240       1 1.00 1.00            23a  OCC    2478  22211   
        Sus. + E5{1}                   12      46     228       6 1.00 1.00            23a  OCC    2364  22211   
        Sus. + E6{1}                    4      46     239       2 1.00 1.00            23a  OCC    2408  22211   
        Sus. + E7{1}                   29      41     245       6 1.00 1.00            23a  OCC    2435  22211   
        Sus. + E8{1}                   45      51     256       1 1.00 1.00            23a  OCC    2548  22211   
  
 N45 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      75       5      12 1.00 1.00 1.00 1.00  23a SUST    1070  16700   
        TR:Amb to T1{1}               517       4     293       3 1.00 1.00 1.00 1.00 (17) DISP    2270  25050   
        Amb to T1{1}                  517       4     293       3 1.00 1.00 1.00 1.00 (17) DISP    2270  25050   
        Sus. + E1{1}                  348      79     136      26 1.00 1.00            23a  OCC    2187  22211   
        Sus. + E2{1}                  265      76      31      25 1.00 1.00            23a  OCC    1396  22211   
        Sus. + E3{1}                  347      88     135      23 1.00 1.00            23a  OCC    2183  22211   
        Sus. + E4{1}                  264      92      32      22 1.00 1.00            23a  OCC    1429  22211   
        Sus. + E5{1}                  290      80     190      25 1.00 1.00            23a  OCC    2548  22211   
        Sus. + E6{1}                  207      77      33      24 1.00 1.00            23a  OCC    1385  22211   
        Sus. + E7{1}                  289      87     189      22 1.00 1.00            23a  OCC    2542  22211   
        Sus. + E8{1}                  206      91      32      21 1.00 1.00            23a  OCC    1402  22211   
  
 E11    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 411      33       4       3 1.08 1.19 1.00 1.00  23a SUST    1230  16700   
        TR:Amb to T1{1}                 0      82       6       4 1.44 1.58 1.58 1.00 (17) DISP    2533  25050   
        Amb to T1{1}                    0      82       6       4 1.44 1.58 1.58 1.00 (17) DISP    2533  25050   
        Sus. + E1{1}                   12      65      26       8 1.08 1.19            23a  OCC    2219  22211   
        Sus. + E2{1}                   12      75      32       5 1.08 1.19            23a  OCC    2505  22211   
        Sus. + E3{1}                   12      64      27       7 1.08 1.19            23a  OCC    2221  22211   
        Sus. + E4{1}                   12      74      32       5 1.08 1.19            23a  OCC    2479  22211   
        Sus. + E5{1}                   11      50      27       8 1.08 1.19            23a  OCC    1973  22211   
        Sus. + E6{1}                   11      71      33       5 1.08 1.19            23a  OCC    2428  22211   
        Sus. + E7{1}                   13      58      27       7 1.08 1.19            23a  OCC    2113  22211   
        Sus. + E8{1}                   13      77      32       5 1.08 1.19            23a  OCC    2547  22211   
  
 N46    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      75       5      12 1.00 1.00 1.00 1.00  23a SUST    1074  16700   
        TR:Amb to T1{1}               517       4     291       3 1.00 1.00 1.00 1.00 (17) DISP    2256  25050   
        Amb to T1{1}                  517       4     291       3 1.00 1.00 1.00 1.00 (17) DISP    2256  25050   
        Sus. + E1{1}                  348      80     136      26 1.00 1.00            23a  OCC    2187  22211   
        Sus. + E2{1}                  265      76      31      25 1.00 1.00            23a  OCC    1398  22211   
        Sus. + E3{1}                  347      89     135      23 1.00 1.00            23a  OCC    2183  22211   
        Sus. + E4{1}                  264      92      31      22 1.00 1.00            23a  OCC    1432  22211   
        Sus. + E5{1}                  290      81     189      25 1.00 1.00            23a  OCC    2546  22211   
        Sus. + E6{1}                  207      77      33      24 1.00 1.00            23a  OCC    1389  22211   
        Sus. + E7{1}                  289      88     188      22 1.00 1.00            23a  OCC    2540  22211   
        Sus. + E8{1}                  206      91      32      21 1.00 1.00            23a  OCC    1406  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      29       5       5 1.00 1.00 1.00 1.00  23a SUST     738  16700   
        TR:Amb to T1{1}                 4     101      28     199 1.00 1.00 1.00 1.00 (17) DISP    1564  25050   
        Amb to T1{1}                    4     101      28     199 1.00 1.00 1.00 1.00 (17) DISP    1564  25050   
        Sus. + E1{1}                    8      45      27     159 1.00 1.00            23a  OCC    1870  22211   
        Sus. + E2{1}                   12      71      28     124 1.00 1.00            23a  OCC    1672  22211   
        Sus. + E3{1}                    8      49      26     160 1.00 1.00            23a  OCC    1881  22211   
        Sus. + E4{1}                   11      75      26     124 1.00 1.00            23a  OCC    1681  22211   
        Sus. + E5{1}                   47     217       5     162 1.00 1.00            23a  OCC    2530  22211   
        Sus. + E6{1}                   35     147       9     126 1.00 1.00            23a  OCC    1973  22211   
        Sus. + E7{1}                   48     212       5     163 1.00 1.00            23a  OCC    2507  22211   
        Sus. + E8{1}                   36     140       7     126 1.00 1.00            23a  OCC    1941  22211   
  
 C02 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      28       5       5 1.00 1.00 1.00 1.00  23a SUST     737  16700   
        TR:Amb to T1{1}                 4     101      28     199 1.00 1.00 1.00 1.00 (17) DISP    1562  25050   
        Amb to T1{1}                    4     101      28     199 1.00 1.00 1.00 1.00 (17) DISP    1562  25050   
        Sus. + E1{1}                    8      45      27     159 1.00 1.00            23a  OCC    1869  22211   
        Sus. + E2{1}                   12      70      28     124 1.00 1.00            23a  OCC    1670  22211   
        Sus. + E3{1}                    8      49      26     160 1.00 1.00            23a  OCC    1879  22211   
        Sus. + E4{1}                   11      75      26     124 1.00 1.00            23a  OCC    1679  22211   
        Sus. + E5{1}                   47     217       5     162 1.00 1.00            23a  OCC    2530  22211   
        Sus. + E6{1}                   35     147       9     126 1.00 1.00            23a  OCC    1973  22211   
        Sus. + E7{1}                   48     212       6     163 1.00 1.00            23a  OCC    2507  22211   
        Sus. + E8{1}                   36     140       7     126 1.00 1.00            23a  OCC    1941  22211   
  
 D08 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1138       7       2       3 1.00 1.00 1.00 1.00  23a SUST     588  16700   
        TR:Amb to T1{1}               291     344      11       5 1.00 1.00 1.00 1.00 (17) DISP    2526  25050   
        Amb to T1{1}                  291     344      11       5 1.00 1.00 1.00 1.00 (17) DISP    2526  25050   
        Sus. + E1{1}                   52      77       3      10 1.00 1.00            23a  OCC    1122  22211   
        Sus. + E2{1}                   22      10       3      43 1.00 1.00            23a  OCC     877  22211   
        Sus. + E3{1}                   55      78       4      11 1.00 1.00            23a  OCC    1132  22211   
        Sus. + E4{1}                   30      11       4      40 1.00 1.00            23a  OCC     859  22211   
        Sus. + E5{1}                   58      84      97      45 1.00 1.00            23a  OCC    1549  22211   
        Sus. + E6{1}                   37      23      77      16 1.00 1.00            23a  OCC    1166  22211   
        Sus. + E7{1}                   61      85      98      45 1.00 1.00            23a  OCC    1559  22211   
        Sus. + E8{1}                   45      30      77      13 1.00 1.00            23a  OCC    1178  22211   
  
 D09    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1138       7       2       3 1.00 1.00 1.00 1.00  23a SUST     588  16700   
        TR:Amb to T1{1}               291     344      11       5 1.00 1.00 1.00 1.00 (17) DISP    2525  25050   
        Amb to T1{1}                  291     344      11       5 1.00 1.00 1.00 1.00 (17) DISP    2525  25050   
        Sus. + E1{1}                   52      77       3      10 1.00 1.00            23a  OCC    1122  22211   
        Sus. + E2{1}                   22      10       3      43 1.00 1.00            23a  OCC     877  22211   
        Sus. + E3{1}                   55      78       4      11 1.00 1.00            23a  OCC    1132  22211   
        Sus. + E4{1}                   30      11       3      40 1.00 1.00            23a  OCC     859  22211   
        Sus. + E5{1}                   58      84      97      45 1.00 1.00            23a  OCC    1548  22211   
        Sus. + E6{1}                   37      23      77      16 1.00 1.00            23a  OCC    1166  22211   
        Sus. + E7{1}                   61      85      98      45 1.00 1.00            23a  OCC    1558  22211   
        Sus. + E8{1}                   45      30      77      13 1.00 1.00            23a  OCC    1178  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T10 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 158      10       3       2 1.00 1.00 1.00 1.00  23a SUST    1312  16700   
        TR:Amb to T1{1}                 3       4       5       1 1.31 1.09 1.00 1.00 (17) DISP     737  25050   
        Amb to T1{1}                    3       4       5       1 1.31 1.09 1.00 1.00 (17) DISP     737  25050   
        Sus. + E1{1}                    0      13       3       3 1.00 1.00            23a  OCC    1618  22211   
        Sus. + E2{1}                    2      16       9       6 1.00 1.00            23a  OCC    2218  22211   
        Sus. + E3{1}                    6      10       3       3 1.00 1.00            23a  OCC    1431  22211   
        Sus. + E4{1}                    4      18       9       6 1.00 1.00            23a  OCC    2360  22211   
        Sus. + E5{1}                    2      16      14       4 1.00 1.00            23a  OCC    2525  22211   
        Sus. + E6{1}                    3      13       8       3 1.00 1.00            23a  OCC    1935  22211   
        Sus. + E7{1}                    4      13      14       4 1.00 1.00            23a  OCC    2454  22211   
        Sus. + E8{1}                    2      15       8       2 1.00 1.00            23a  OCC    2058  22211   
  
 T10 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 158      10       3       2 1.00 1.00 1.00 1.00  23a SUST    1311  16700   
        TR:Amb to T1{1}                 3       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     626  25050   
        Amb to T1{1}                    3       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     626  25050   
        Sus. + E1{1}                    0      13       3       3 1.00 1.00            23a  OCC    1618  22211   
        Sus. + E2{1}                    2      16       9       6 1.00 1.00            23a  OCC    2218  22211   
        Sus. + E3{1}                    6      10       3       3 1.00 1.00            23a  OCC    1431  22211   
        Sus. + E4{1}                    4      18       9       6 1.00 1.00            23a  OCC    2360  22211   
        Sus. + E5{1}                    2      16      14       4 1.00 1.00            23a  OCC    2524  22211   
        Sus. + E6{1}                    3      13       8       3 1.00 1.00            23a  OCC    1935  22211   
        Sus. + E7{1}                    4      13      14       4 1.00 1.00            23a  OCC    2454  22211   
        Sus. + E8{1}                    2      15       8       3 1.00 1.00            23a  OCC    2058  22211   
  
 T11    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 158      10       3       2 1.00 1.00 1.00 1.00  23a SUST    1311  16700   
        TR:Amb to T1{1}                 3       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     625  25050   
        Amb to T1{1}                    3       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     625  25050   
        Sus. + E1{1}                    0      13       3       3 1.00 1.00            23a  OCC    1617  22211   
        Sus. + E2{1}                    2      16       9       6 1.00 1.00            23a  OCC    2217  22211   
        Sus. + E3{1}                    6      10       3       3 1.00 1.00            23a  OCC    1430  22211   
        Sus. + E4{1}                    4      18       9       6 1.00 1.00            23a  OCC    2359  22211   
        Sus. + E5{1}                    2      16      14       4 1.00 1.00            23a  OCC    2523  22211   
        Sus. + E6{1}                    3      13       8       3 1.00 1.00            23a  OCC    1934  22211   
        Sus. + E7{1}                    4      13      14       4 1.00 1.00            23a  OCC    2453  22211   
        Sus. + E8{1}                    2      15       8       3 1.00 1.00            23a  OCC    2057  22211   
  
 B08 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1364     127       5      11 1.33 1.10 1.00 1.00  23a SUST    1856  16700   
        TR:Amb to T1{1}                46       2      21      16 1.77 1.47 1.00 1.00 (17) DISP     260  25050   
        Amb to T1{1}                   46       2      21      16 1.77 1.47 1.00 1.00 (17) DISP     260  25050   
        Sus. + E1{1}                   73     169      49      34 1.33 1.10            23a  OCC    2452  22211   
        Sus. + E2{1}                   48     159      44      17 1.33 1.10            23a  OCC    2319  22211   
        Sus. + E3{1}                   16     139      49      32 1.33 1.10            23a  OCC    2260  22211   
        Sus. + E4{1}                    7     131      42      22 1.33 1.10            23a  OCC    2162  22211   
        Sus. + E5{1}                   18     134      54      19 1.33 1.10            23a  OCC    2261  22211   
        Sus. + E6{1}                    8     130      60      49 1.33 1.10            23a  OCC    2380  22211   
        Sus. + E7{1}                   39     150      54      21 1.33 1.10            23a  OCC    2327  22211   
        Sus. + E8{1}                   64     159      63      55 1.33 1.10            23a  OCC    2520  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N47    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      84       4      12 1.00 1.00 1.00 1.00  23a SUST    1134  16700   
        TR:Amb to T1{1}               517       4     256       3 1.00 1.00 1.00 1.00 (17) DISP    2013  25050   
        Amb to T1{1}                  517       4     256       3 1.00 1.00 1.00 1.00 (17) DISP    2013  25050   
        Sus. + E1{1}                  349      89     125      26 1.00 1.00            23a  OCC    2179  22211   
        Sus. + E2{1}                  265      86      26      25 1.00 1.00            23a  OCC    1435  22211   
        Sus. + E3{1}                  348      98     125      23 1.00 1.00            23a  OCC    2178  22211   
        Sus. + E4{1}                  264     101      27      22 1.00 1.00            23a  OCC    1474  22211   
        Sus. + E5{1}                  290      90     176      25 1.00 1.00            23a  OCC    2519  22211   
        Sus. + E6{1}                  206      87      33      24 1.00 1.00            23a  OCC    1455  22211   
        Sus. + E7{1}                  289      98     176      22 1.00 1.00            23a  OCC    2515  22211   
        Sus. + E8{1}                  205     101      33      21 1.00 1.00            23a  OCC    1476  22211   
  
 S04 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      57      20      42 1.00 1.00 1.00 1.00  23a SUST    1007  16700   
        TR:Amb to T1{1}                70     165      82      60 1.00 1.00 1.00 1.00 (17) DISP    1378  25050   
        Amb to T1{1}                   70     165      82      60 1.00 1.00 1.00 1.00 (17) DISP    1378  25050   
        Sus. + E1{1}                   10     229      94      51 1.00 1.00            23a  OCC    2367  22211   
        Sus. + E2{1}                   50     178      68      48 1.00 1.00            23a  OCC    1978  22211   
        Sus. + E3{1}                   12     228      98      52 1.00 1.00            23a  OCC    2378  22211   
        Sus. + E4{1}                   55     180      71      49 1.00 1.00            23a  OCC    2000  22211   
        Sus. + E5{1}                   12     223     143      51 1.00 1.00            23a  OCC    2512  22211   
        Sus. + E6{1}                   47     164     113      47 1.00 1.00            23a  OCC    2060  22211   
        Sus. + E7{1}                   14     221     145      51 1.00 1.00            23a  OCC    2508  22211   
        Sus. + E8{1}                   52     165     114      48 1.00 1.00            23a  OCC    2074  22211   
  
 S03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      57      20      42 1.00 1.00 1.00 1.00  23a SUST    1007  16700   
        TR:Amb to T1{1}                70     165      81      60 1.00 1.00 1.00 1.00 (17) DISP    1376  25050   
        Amb to T1{1}                   70     165      81      60 1.00 1.00 1.00 1.00 (17) DISP    1376  25050   
        Sus. + E1{1}                   10     229      94      51 1.00 1.00            23a  OCC    2367  22211   
        Sus. + E2{1}                   50     178      68      48 1.00 1.00            23a  OCC    1977  22211   
        Sus. + E3{1}                   12     228      98      52 1.00 1.00            23a  OCC    2377  22211   
        Sus. + E4{1}                   55     180      71      49 1.00 1.00            23a  OCC    1999  22211   
        Sus. + E5{1}                   12     223     143      51 1.00 1.00            23a  OCC    2511  22211   
        Sus. + E6{1}                   47     164     113      47 1.00 1.00            23a  OCC    2060  22211   
        Sus. + E7{1}                   14     221     144      51 1.00 1.00            23a  OCC    2507  22211   
        Sus. + E8{1}                   52     165     114      48 1.00 1.00            23a  OCC    2073  22211   
  
 N42  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1116       3       7      40 1.11 1.23 1.00 1.00  23a SUST     661  16700   
        TR:Amb to T1{1}               491      91       2       5 1.48 1.64 1.64 1.00 (17) DISP    1301  25050   
        Amb to T1{1}                  491      91       2       5 1.48 1.64 1.64 1.00 (17) DISP    1301  25050   
        Sus. + E1{1}                  278      67      15      47 1.11 1.23            23a  OCC    1308  22211   
        Sus. + E2{1}                  177     222      10      49 1.11 1.23            23a  OCC    2500  22211   
        Sus. + E3{1}                  277      68      14      56 1.11 1.23            23a  OCC    1320  22211   
        Sus. + E4{1}                  176     223       9      58 1.11 1.23            23a  OCC    2508  22211   
        Sus. + E5{1}                  247      42      16      45 1.11 1.23            23a  OCC    1097  22211   
        Sus. + E6{1}                  145     120      10      48 1.11 1.23            23a  OCC    1664  22211   
        Sus. + E7{1}                  245      41      14      55 1.11 1.23            23a  OCC    1100  22211   
        Sus. + E8{1}                  144     121       9      57 1.11 1.23            23a  OCC    1675  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N04 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1137     155       1      22 1.33 1.10 1.00 1.00  23a SUST    2023  16700   
        TR:Amb to T1{1}                47      52       7       7 1.77 1.47 1.00 1.00 (17) DISP     671  25050   
        Amb to T1{1}                   47      52       7       7 1.77 1.47 1.00 1.00 (17) DISP     671  25050   
        Sus. + E1{1}                   30     158       8      50 1.33 1.10            23a  OCC    2236  22211   
        Sus. + E2{1}                   33     158       8      51 1.33 1.10            23a  OCC    2244  22211   
        Sus. + E3{1}                   35     155       8      44 1.33 1.10            23a  OCC    2196  22211   
        Sus. + E4{1}                   39     161       7      56 1.33 1.10            23a  OCC    2289  22211   
        Sus. + E5{1}                   35     187       8      48 1.33 1.10            23a  OCC    2403  22211   
        Sus. + E6{1}                   36     193       8      51 1.33 1.10            23a  OCC    2467  22211   
        Sus. + E7{1}                   37     189       8      42 1.33 1.10            23a  OCC    2404  22211   
        Sus. + E8{1}                   38     196       7      57 1.33 1.10            23a  OCC    2508  22211   
  
 K03 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 522      10       2       0 1.70 1.41 1.00 1.00  23a SUST     910  16700   
        TR:Amb to T1{1}                62      35      29      11 2.26 1.88 1.00 1.00 (17) DISP    2137  25050   
        Amb to T1{1}                   62      35      29      11 2.26 1.88 1.00 1.00 (17) DISP    2137  25050   
        Sus. + E1{1}                   33      43      12      10 1.70 1.41            23a  OCC    2275  22211   
        Sus. + E2{1}                    5      13      12      15 1.70 1.41            23a  OCC    1401  22211   
        Sus. + E3{1}                   35      41      11      10 1.70 1.41            23a  OCC    2202  22211   
        Sus. + E4{1}                    8      11      12      15 1.70 1.41            23a  OCC    1379  22211   
        Sus. + E5{1}                   38      44      29       4 1.70 1.41            23a  OCC    2507  22211   
        Sus. + E6{1}                   11      14      29      10 1.70 1.41            23a  OCC    1828  22211   
        Sus. + E7{1}                   40      42      30       4 1.70 1.41            23a  OCC    2457  22211   
        Sus. + E8{1}                   14      12      30      10 1.70 1.41            23a  OCC    1834  22211   
  
 N08    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1262      24     187       1 1.00 1.00 1.00 1.00  23a SUST    1953  16700   
        TR:Amb to T1{1}               122      45      17      12 1.00 1.00 1.00 1.00 (17) DISP     398  25050   
        Amb to T1{1}                  122      45      17      12 1.00 1.00 1.00 1.00 (17) DISP     398  25050   
        Sus. + E1{1}                   37      33     260       4 1.00 1.00            23a  OCC    2506  22211   
        Sus. + E2{1}                   53      26     255       3 1.00 1.00            23a  OCC    2475  22211   
        Sus. + E3{1}                   73      31     253       5 1.00 1.00            23a  OCC    2470  22211   
        Sus. + E4{1}                   90      26     248       1 1.00 1.00            23a  OCC    2439  22211   
        Sus. + E5{1}                    9      43     238       5 1.00 1.00            23a  OCC    2351  22211   
        Sus. + E6{1}                    7      28     228       2 1.00 1.00            23a  OCC    2261  22211   
        Sus. + E7{1}                   26      41     224       6 1.00 1.00            23a  OCC    2267  22211   
        Sus. + E8{1}                   42      29     216       1 1.00 1.00            23a  OCC    2188  22211   
  
 T10 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 153       9       3       0 1.00 1.00 1.00 1.00  23a SUST    1245  16700   
        TR:Amb to T1{1}                 3       4       5       3 1.31 1.09 1.00 1.00 (17) DISP     741  25050   
        Amb to T1{1}                    3       4       5       3 1.31 1.09 1.00 1.00 (17) DISP     741  25050   
        Sus. + E1{1}                    1      12       4       2 1.00 1.00            23a  OCC    1563  22211   
        Sus. + E2{1}                    1      15       5       8 1.00 1.00            23a  OCC    2179  22211   
        Sus. + E3{1}                    3      10       3       1 1.00 1.00            23a  OCC    1379  22211   
        Sus. + E4{1}                    5      17       5       7 1.00 1.00            23a  OCC    2314  22211   
        Sus. + E5{1}                    3      15      10      10 1.00 1.00            23a  OCC    2488  22211   
        Sus. + E6{1}                    1      12       8       4 1.00 1.00            23a  OCC    1897  22211   
        Sus. + E7{1}                    1      13      10      10 1.00 1.00            23a  OCC    2415  22211   
        Sus. + E8{1}                    3      14       8       4 1.00 1.00            23a  OCC    2017  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N17    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1129     122      42      17 1.00 1.00 1.00 1.00  23a SUST    1469  16700   
        TR:Amb to T1{1}                39      87      20      30 1.00 1.00 1.00 1.00 (17) DISP     671  25050   
        Amb to T1{1}                   39      87      20      30 1.00 1.00 1.00 1.00 (17) DISP     671  25050   
        Sus. + E1{1}                    8     253      87      41 1.00 1.00            23a  OCC    2485  22211   
        Sus. + E2{1}                   10     235      65      81 1.00 1.00            23a  OCC    2422  22211   
        Sus. + E3{1}                    8     247      88      40 1.00 1.00            23a  OCC    2451  22211   
        Sus. + E4{1}                   10     229      64      79 1.00 1.00            23a  OCC    2378  22211   
        Sus. + E5{1}                    3     225      56      28 1.00 1.00            23a  OCC    2225  22211   
        Sus. + E6{1}                    3     200      51      65 1.00 1.00            23a  OCC    2133  22211   
        Sus. + E7{1}                    1     211      61      27 1.00 1.00            23a  OCC    2129  22211   
        Sus. + E8{1}                    2     187      48      63 1.00 1.00            23a  OCC    2046  22211   
  
 C41    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     194      17      18 1.00 1.00 1.00 1.00  23a SUST    1942  16700   
        TR:Amb to T1{1}                66       9      14      28 1.00 1.00 1.00 1.00 (17) DISP     241  25050   
        Amb to T1{1}                   66       9      14      28 1.00 1.00 1.00 1.00 (17) DISP     241  25050   
        Sus. + E1{1}                  115     255      30      31 1.00 1.00            23a  OCC    2457  22211   
        Sus. + E2{1}                   86     249      47      46 1.00 1.00            23a  OCC    2475  22211   
        Sus. + E3{1}                  116     206      26      27 1.00 1.00            23a  OCC    2116  22211   
        Sus. + E4{1}                   88     200      60      43 1.00 1.00            23a  OCC    2341  22211   
        Sus. + E5{1}                   53     234      29      26 1.00 1.00            23a  OCC    2275  22211   
        Sus. + E6{1}                    9     233      30      36 1.00 1.00            23a  OCC    2268  22211   
        Sus. + E7{1}                   53     201      34      22 1.00 1.00            23a  OCC    2101  22211   
        Sus. + E8{1}                   10     203      44      33 1.00 1.00            23a  OCC    2183  22211   
  
 C19  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      67       3      15 1.00 1.00 1.00 1.00  23a SUST    1017  16700   
        TR:Amb to T1{1}                60      48     106      51 1.00 1.00 1.00 1.00 (17) DISP     910  25050   
        Amb to T1{1}                   60      48     106      51 1.00 1.00 1.00 1.00 (17) DISP     910  25050   
        Sus. + E1{1}                    0      85     121      25 1.00 1.00            23a  OCC    1886  22211   
        Sus. + E2{1}                    3      72     186      20 1.00 1.00            23a  OCC    2343  22211   
        Sus. + E3{1}                    2      70     125      22 1.00 1.00            23a  OCC    1903  22211   
        Sus. + E4{1}                    2      76     183      23 1.00 1.00            23a  OCC    2322  22211   
        Sus. + E5{1}                   47     114     193      23 1.00 1.00            23a  OCC    2456  22211   
        Sus. + E6{1}                   69      95     154      27 1.00 1.00            23a  OCC    2165  22211   
        Sus. + E7{1}                   46      98     196      20 1.00 1.00            23a  OCC    2455  22211   
        Sus. + E8{1}                   69      81     151      31 1.00 1.00            23a  OCC    2133  22211   
  
 A28  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      84      12      96 1.11 1.23 1.00 1.00  23a SUST    1393  16700   
        TR:Amb to T1{1}                20      57      21     157 1.48 1.64 1.64 1.00 (17) DISP    1272  25050   
        Amb to T1{1}                   20      57      21     157 1.48 1.64 1.64 1.00 (17) DISP    1272  25050   
        Sus. + E1{1}                    8      98      19     221 1.11 1.23            23a  OCC    2310  22211   
        Sus. + E2{1}                    3      89      26     102 1.11 1.23            23a  OCC    1540  22211   
        Sus. + E3{1}                    9      91      16     197 1.11 1.23            23a  OCC    2126  22211   
        Sus. + E4{1}                    3     108      24     112 1.11 1.23            23a  OCC    1643  22211   
        Sus. + E5{1}                   10     122      17     233 1.11 1.23            23a  OCC    2437  22211   
        Sus. + E6{1}                   18     104      23     103 1.11 1.23            23a  OCC    1600  22211   
        Sus. + E7{1}                    9     101      13     204 1.11 1.23            23a  OCC    2189  22211   
        Sus. + E8{1}                   18      86      21      99 1.11 1.23            23a  OCC    1486  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C02 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1200       5       1       4 1.00 1.00 1.00 1.00  23a SUST     599  16700   
        TR:Amb to T1{1}               287     166       8       5 1.00 1.00 1.00 1.00 (17) DISP    1284  25050   
        Amb to T1{1}                  287     166       8       5 1.00 1.00 1.00 1.00 (17) DISP    1284  25050   
        Sus. + E1{1}                   72     141      14       8 1.00 1.00            23a  OCC    1623  22211   
        Sus. + E2{1}                   96     113       3      17 1.00 1.00            23a  OCC    1435  22211   
        Sus. + E3{1}                   92     142      18       7 1.00 1.00            23a  OCC    1641  22211   
        Sus. + E4{1}                  116     113       2      15 1.00 1.00            23a  OCC    1443  22211   
        Sus. + E5{1}                   71     144     199      23 1.00 1.00            23a  OCC    2386  22211   
        Sus. + E6{1}                   97     115     143      11 1.00 1.00            23a  OCC    1941  22211   
        Sus. + E7{1}                   92     145     201      23 1.00 1.00            23a  OCC    2415  22211   
        Sus. + E8{1}                  117     115     144      13 1.00 1.00            23a  OCC    1958  22211   
  
 C03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1200       5       1       4 1.00 1.00 1.00 1.00  23a SUST     599  16700   
        TR:Amb to T1{1}               287     165       8       5 1.00 1.00 1.00 1.00 (17) DISP    1282  25050   
        Amb to T1{1}                  287     165       8       5 1.00 1.00 1.00 1.00 (17) DISP    1282  25050   
        Sus. + E1{1}                   72     141      14       8 1.00 1.00            23a  OCC    1622  22211   
        Sus. + E2{1}                   96     113       3      17 1.00 1.00            23a  OCC    1435  22211   
        Sus. + E3{1}                   92     142      18       7 1.00 1.00            23a  OCC    1641  22211   
        Sus. + E4{1}                  116     113       2      15 1.00 1.00            23a  OCC    1442  22211   
        Sus. + E5{1}                   71     144     199      23 1.00 1.00            23a  OCC    2385  22211   
        Sus. + E6{1}                   97     115     142      11 1.00 1.00            23a  OCC    1940  22211   
        Sus. + E7{1}                   92     145     201      23 1.00 1.00            23a  OCC    2414  22211   
        Sus. + E8{1}                  117     115     144      13 1.00 1.00            23a  OCC    1957  22211   
  
 N30  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1115       2      20       3 1.00 1.00 1.00 1.00  23a SUST     670  16700   
        TR:Amb to T1{1}               466      59      21      56 1.00 1.00 1.00 1.00 (17) DISP     750  25050   
        Amb to T1{1}                  466      59      21      56 1.00 1.00 1.00 1.00 (17) DISP     750  25050   
        Sus. + E1{1}                  197     177      28     120 1.00 1.00            23a  OCC    2276  22211   
        Sus. + E2{1}                  208     201      44     112 1.00 1.00            23a  OCC    2411  22211   
        Sus. + E3{1}                  196     178      23     119 1.00 1.00            23a  OCC    2275  22211   
        Sus. + E4{1}                  207     202      38     111 1.00 1.00            23a  OCC    2407  22211   
        Sus. + E5{1}                  165     120      23     108 1.00 1.00            23a  OCC    1875  22211   
        Sus. + E6{1}                  177     144      38     100 1.00 1.00            23a  OCC    1991  22211   
        Sus. + E7{1}                  164     121      22     107 1.00 1.00            23a  OCC    1875  22211   
        Sus. + E8{1}                  176     144      33      99 1.00 1.00            23a  OCC    1988  22211   
  
 D11 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1203      10       5       3 1.00 1.00 1.00 1.00  23a SUST     644  16700   
        TR:Amb to T1{1}               291     137      76       5 1.00 1.00 1.00 1.00 (17) DISP    1218  25050   
        Amb to T1{1}                  291     137      76       5 1.00 1.00 1.00 1.00 (17) DISP    1218  25050   
        Sus. + E1{1}                   44      95      22      10 1.00 1.00            23a  OCC    1294  22211   
        Sus. + E2{1}                   15      28      27      43 1.00 1.00            23a  OCC    1005  22211   
        Sus. + E3{1}                   63      96      24      11 1.00 1.00            23a  OCC    1312  22211   
        Sus. + E4{1}                   38      21      29      40 1.00 1.00            23a  OCC     987  22211   
        Sus. + E5{1}                   50     101     221      45 1.00 1.00            23a  OCC    2389  22211   
        Sus. + E6{1}                   29      11     181      16 1.00 1.00            23a  OCC    1938  22211   
        Sus. + E7{1}                   69     102     222      45 1.00 1.00            23a  OCC    2410  22211   
        Sus. + E8{1}                   52      18     181      13 1.00 1.00            23a  OCC    1950  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 D10    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1203      10       4       3 1.00 1.00 1.00 1.00  23a SUST     644  16700   
        TR:Amb to T1{1}               291     137      76       5 1.00 1.00 1.00 1.00 (17) DISP    1217  25050   
        Amb to T1{1}                  291     137      76       5 1.00 1.00 1.00 1.00 (17) DISP    1217  25050   
        Sus. + E1{1}                   44      95      22      10 1.00 1.00            23a  OCC    1293  22211   
        Sus. + E2{1}                   15      28      27      43 1.00 1.00            23a  OCC    1005  22211   
        Sus. + E3{1}                   63      96      24      11 1.00 1.00            23a  OCC    1312  22211   
        Sus. + E4{1}                   38      21      29      40 1.00 1.00            23a  OCC     986  22211   
        Sus. + E5{1}                   50     101     221      45 1.00 1.00            23a  OCC    2388  22211   
        Sus. + E6{1}                   29      11     181      16 1.00 1.00            23a  OCC    1937  22211   
        Sus. + E7{1}                   69     101     222      45 1.00 1.00            23a  OCC    2409  22211   
        Sus. + E8{1}                   52      18     181      13 1.00 1.00            23a  OCC    1949  22211   
  
 L18    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 438      22      14       0 1.72 1.72 1.00 1.00  23a SUST    1448  16700   
        TR:Amb to T1{1}                 9       7       5       0 2.30 2.30 2.30 1.00 (17) DISP     432  25050   
        Amb to T1{1}                    9       7       5       0 2.30 2.30 2.30 1.00 (17) DISP     432  25050   
        Sus. + E1{1}                    6      33      25       2 1.72 1.72            23a  OCC    2062  22211   
        Sus. + E2{1}                    6      32      25       1 1.72 1.72            23a  OCC    2040  22211   
        Sus. + E3{1}                   13      28      21       2 1.72 1.72            23a  OCC    1805  22211   
        Sus. + E4{1}                   13      37      21       1 1.72 1.72            23a  OCC    2127  22211   
        Sus. + E5{1}                    4      32      28       4 1.72 1.72            23a  OCC    2128  22211   
        Sus. + E6{1}                    5      33      28       1 1.72 1.72            23a  OCC    2123  22211   
        Sus. + E7{1}                   14      26      33       4 1.72 1.72            23a  OCC    2209  22211   
        Sus. + E8{1}                   13      38      32       1 1.72 1.72            23a  OCC    2409  22211   
  
 K03 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 509      12       0       2 1.70 1.41 1.00 1.00  23a SUST     974  16700   
        TR:Amb to T1{1}                 4      25      16      33 2.26 1.88 1.00 1.00 (17) DISP    1568  25050   
        Amb to T1{1}                    4      25      16      33 2.26 1.88 1.00 1.00 (17) DISP    1568  25050   
        Sus. + E1{1}                   24      44      10      13 1.70 1.41            23a  OCC    2277  22211   
        Sus. + E2{1}                    8      15      15      13 1.70 1.41            23a  OCC    1525  22211   
        Sus. + E3{1}                   24      42      10      12 1.70 1.41            23a  OCC    2186  22211   
        Sus. + E4{1}                    7      13      15      12 1.70 1.41            23a  OCC    1506  22211   
        Sus. + E5{1}                   25      44       8      32 1.70 1.41            23a  OCC    2408  22211   
        Sus. + E6{1}                    9      16      14      32 1.70 1.41            23a  OCC    1791  22211   
        Sus. + E7{1}                   24      41       9      33 1.70 1.41            23a  OCC    2333  22211   
        Sus. + E8{1}                    8      13      14      33 1.70 1.41            23a  OCC    1789  22211   
  
 E17 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 515       5       4       9 1.29 1.08 1.00 1.00  23a SUST     718  16700   
        TR:Amb to T1{1}                85      54       5      47 1.72 1.44 1.00 1.00 (17) DISP    2321  25050   
        Amb to T1{1}                   85      54       5      47 1.72 1.44 1.00 1.00 (17) DISP    2321  25050   
        Sus. + E1{1}                   41      40      32      40 1.29 1.08            23a  OCC    2163  22211   
        Sus. + E2{1}                   89      40      11      64 1.29 1.08            23a  OCC    2400  22211   
        Sus. + E3{1}                   41      38      31      42 1.29 1.08            23a  OCC    2140  22211   
        Sus. + E4{1}                   89      38      11      66 1.29 1.08            23a  OCC    2396  22211   
        Sus. + E5{1}                   35      31      11      23 1.29 1.08            23a  OCC    1587  22211   
        Sus. + E6{1}                   57      22      31      10 1.29 1.08            23a  OCC    1591  22211   
        Sus. + E7{1}                   35      30      10      21 1.29 1.08            23a  OCC    1535  22211   
        Sus. + E8{1}                   58      21      31      12 1.29 1.08            23a  OCC    1573  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A28  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      85       1      25 1.11 1.23 1.00 1.00  23a SUST    1219  16700   
        TR:Amb to T1{1}                13      15      30       7 1.48 1.64 1.64 1.00 (17) DISP     386  25050   
        Amb to T1{1}                   13      15      30       7 1.48 1.64 1.64 1.00 (17) DISP     386  25050   
        Sus. + E1{1}                    3     210      16      44 1.11 1.23            23a  OCC    2246  22211   
        Sus. + E2{1}                    6     182      51      48 1.11 1.23            23a  OCC    2132  22211   
        Sus. + E3{1}                    3     193      16      38 1.11 1.23            23a  OCC    2102  22211   
        Sus. + E4{1}                    7     162      54      55 1.11 1.23            23a  OCC    2027  22211   
        Sus. + E5{1}                    4     174      21      50 1.11 1.23            23a  OCC    1976  22211   
        Sus. + E6{1}                    1     207      14      43 1.11 1.23            23a  OCC    2215  22211   
        Sus. + E7{1}                    4     192      23      44 1.11 1.23            23a  OCC    2114  22211   
        Sus. + E8{1}                    1     228      17      50 1.11 1.23            23a  OCC    2393  22211   
  
 B05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1348     101       4      13 1.33 1.10 1.00 1.00  23a SUST    1609  16700   
        TR:Amb to T1{1}                46      71      26       9 1.77 1.47 1.00 1.00 (17) DISP     935  25050   
        Amb to T1{1}                   46      71      26       9 1.77 1.47 1.00 1.00 (17) DISP     935  25050   
        Sus. + E1{1}                   71     157      70      20 1.33 1.10            23a  OCC    2391  22211   
        Sus. + E2{1}                   46     112      64      47 1.33 1.10            23a  OCC    2174  22211   
        Sus. + E3{1}                   18     132      71      23 1.33 1.10            23a  OCC    2229  22211   
        Sus. + E4{1}                    5     111      62      52 1.33 1.10            23a  OCC    2160  22211   
        Sus. + E5{1}                   16     142      77      38 1.33 1.10            23a  OCC    2342  22211   
        Sus. + E6{1}                   10     105      86      14 1.33 1.10            23a  OCC    2268  22211   
        Sus. + E7{1}                   38     117      77      35 1.33 1.10            23a  OCC    2245  22211   
        Sus. + E8{1}                   62     126      89      20 1.33 1.10            23a  OCC    2353  22211   
  
 N20 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1089      10       9      33 1.33 1.10 1.00 1.00  23a SUST     674  16700   
        TR:Amb to T1{1}                70     189      10      50 1.77 1.47 1.00 1.00 (17) DISP    2386  25050   
        Amb to T1{1}                   70     189      10      50 1.77 1.47 1.00 1.00 (17) DISP    2386  25050   
        Sus. + E1{1}                   30      58      17      57 1.33 1.10            23a  OCC    1183  22211   
        Sus. + E2{1}                   25      48      53      78 1.33 1.10            23a  OCC    1285  22211   
        Sus. + E3{1}                   24      54      17      57 1.33 1.10            23a  OCC    1146  22211   
        Sus. + E4{1}                   18      44      51      77 1.33 1.10            23a  OCC    1248  22211   
        Sus. + E5{1}                    1      64      22      62 1.33 1.10            23a  OCC    1242  22211   
        Sus. + E6{1}                    4      68      30      78 1.33 1.10            23a  OCC    1346  22211   
        Sus. + E7{1}                    4      60      22      59 1.33 1.10            23a  OCC    1206  22211   
        Sus. + E8{1}                    9      66      30      77 1.33 1.10            23a  OCC    1319  22211   
  
 N07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1280      24     207       1 1.00 1.00 1.00 1.00  23a SUST    2107  16700   
        TR:Amb to T1{1}               122      20      59      12 1.00 1.00 1.00 1.00 (17) DISP     495  25050   
        Amb to T1{1}                  122      20      59      12 1.00 1.00 1.00 1.00 (17) DISP     495  25050   
        Sus. + E1{1}                   34      43     224       4 1.00 1.00            23a  OCC    2316  22211   
        Sus. + E2{1}                   51      41     214       3 1.00 1.00            23a  OCC    2271  22211   
        Sus. + E3{1}                   75      39     209       5 1.00 1.00            23a  OCC    2254  22211   
        Sus. + E4{1}                   92      45     215       1 1.00 1.00            23a  OCC    2319  22211   
        Sus. + E5{1}                   11      46     207       5 1.00 1.00            23a  OCC    2275  22211   
        Sus. + E6{1}                    5      40     217       2 1.00 1.00            23a  OCC    2249  22211   
        Sus. + E7{1}                   28      41     223       6 1.00 1.00            23a  OCC    2293  22211   
        Sus. + E8{1}                   44      43     234       1 1.00 1.00            23a  OCC    2369  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N35 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1115      14       1       3 1.00 1.00 1.00 1.00  23a SUST     622  16700   
        TR:Amb to T1{1}               466     305      15      56 1.00 1.00 1.00 1.00 (17) DISP    2366  25050   
        Amb to T1{1}                  466     305      15      56 1.00 1.00 1.00 1.00 (17) DISP    2366  25050   
        Sus. + E1{1}                  213     152      17     120 1.00 1.00            23a  OCC    2019  22211   
        Sus. + E2{1}                  193     132      14     112 1.00 1.00            23a  OCC    1857  22211   
        Sus. + E3{1}                  212     156      17     119 1.00 1.00            23a  OCC    2039  22211   
        Sus. + E4{1}                  192     136      14     111 1.00 1.00            23a  OCC    1877  22211   
        Sus. + E5{1}                  181     133      26     108 1.00 1.00            23a  OCC    1854  22211   
        Sus. + E6{1}                  161     113       5     100 1.00 1.00            23a  OCC    1682  22211   
        Sus. + E7{1}                  180     137      26     107 1.00 1.00            23a  OCC    1872  22211   
        Sus. + E8{1}                  160     117       6      99 1.00 1.00            23a  OCC    1700  22211   
  
 S22 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     188       0       0 1.00 1.00 1.00 1.00  23a SUST    1889  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   65     235      34      24 1.00 1.00            23a  OCC    2365  22211   
        Sus. + E2{1}                   65     235      34      24 1.00 1.00            23a  OCC    2365  22211   
        Sus. + E3{1}                   65     190      34      24 1.00 1.00            23a  OCC    2212  22211   
        Sus. + E4{1}                   65     190      34      24 1.00 1.00            23a  OCC    2212  22211   
        Sus. + E5{1}                   65     190      34      24 1.00 1.00            23a  OCC    2212  22211   
        Sus. + E6{1}                   65     190      34      24 1.00 1.00            23a  OCC    2212  22211   
        Sus. + E7{1}                   65     235      34      24 1.00 1.00            23a  OCC    2365  22211   
        Sus. + E8{1}                   65     235      34      24 1.00 1.00            23a  OCC    2365  22211   
  
 N34    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1115      14       1       3 1.00 1.00 1.00 1.00  23a SUST     623  16700   
        TR:Amb to T1{1}               466     304      15      56 1.00 1.00 1.00 1.00 (17) DISP    2363  25050   
        Amb to T1{1}                  466     304      15      56 1.00 1.00 1.00 1.00 (17) DISP    2363  25050   
        Sus. + E1{1}                  213     152      17     120 1.00 1.00            23a  OCC    2019  22211   
        Sus. + E2{1}                  193     132      14     112 1.00 1.00            23a  OCC    1857  22211   
        Sus. + E3{1}                  212     156      17     119 1.00 1.00            23a  OCC    2038  22211   
        Sus. + E4{1}                  192     136      14     111 1.00 1.00            23a  OCC    1877  22211   
        Sus. + E5{1}                  181     133      25     108 1.00 1.00            23a  OCC    1853  22211   
        Sus. + E6{1}                  161     113       6     100 1.00 1.00            23a  OCC    1682  22211   
        Sus. + E7{1}                  180     137      25     107 1.00 1.00            23a  OCC    1871  22211   
        Sus. + E8{1}                  160     117       6      99 1.00 1.00            23a  OCC    1700  22211   
  
 S23    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     187       0       0 1.00 1.00 1.00 1.00  23a SUST    1883  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   65     234      33      24 1.00 1.00            23a  OCC    2358  22211   
        Sus. + E2{1}                   65     234      33      24 1.00 1.00            23a  OCC    2358  22211   
        Sus. + E3{1}                   65     189      33      24 1.00 1.00            23a  OCC    2206  22211   
        Sus. + E4{1}                   65     189      33      24 1.00 1.00            23a  OCC    2206  22211   
        Sus. + E5{1}                   65     189      33      24 1.00 1.00            23a  OCC    2206  22211   
        Sus. + E6{1}                   65     189      33      24 1.00 1.00            23a  OCC    2206  22211   
        Sus. + E7{1}                   65     234      33      24 1.00 1.00            23a  OCC    2358  22211   
        Sus. + E8{1}                   65     234      33      24 1.00 1.00            23a  OCC    2358  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E03 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      18       0      42 1.00 1.00 1.00 1.00  23a SUST     722  16700   
        TR:Amb to T1{1}               140     211      42      26 1.00 1.00 1.00 1.00 (17) DISP    1569  25050   
        Amb to T1{1}                  140     211      42      26 1.00 1.00 1.00 1.00 (17) DISP    1569  25050   
        Sus. + E1{1}                  109     190      60      53 1.00 1.00            23a  OCC    2093  22211   
        Sus. + E2{1}                  152     228      46      48 1.00 1.00            23a  OCC    2354  22211   
        Sus. + E3{1}                  111     189      59      62 1.00 1.00            23a  OCC    2093  22211   
        Sus. + E4{1}                  153     227      42      45 1.00 1.00            23a  OCC    2339  22211   
        Sus. + E5{1}                   76     162      49      42 1.00 1.00            23a  OCC    1859  22211   
        Sus. + E6{1}                   96     159      60      56 1.00 1.00            23a  OCC    1880  22211   
        Sus. + E7{1}                   75     157      48      52 1.00 1.00            23a  OCC    1826  22211   
        Sus. + E8{1}                   95     155      56      46 1.00 1.00            23a  OCC    1839  22211   
  
 E04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      18       0      42 1.00 1.00 1.00 1.00  23a SUST     721  16700   
        TR:Amb to T1{1}               140     211      42      26 1.00 1.00 1.00 1.00 (17) DISP    1568  25050   
        Amb to T1{1}                  140     211      42      26 1.00 1.00 1.00 1.00 (17) DISP    1568  25050   
        Sus. + E1{1}                  109     190      60      53 1.00 1.00            23a  OCC    2092  22211   
        Sus. + E2{1}                  152     228      46      48 1.00 1.00            23a  OCC    2353  22211   
        Sus. + E3{1}                  111     189      59      62 1.00 1.00            23a  OCC    2092  22211   
        Sus. + E4{1}                  153     227      42      45 1.00 1.00            23a  OCC    2337  22211   
        Sus. + E5{1}                   76     162      49      42 1.00 1.00            23a  OCC    1858  22211   
        Sus. + E6{1}                   96     159      60      56 1.00 1.00            23a  OCC    1879  22211   
        Sus. + E7{1}                   75     157      48      52 1.00 1.00            23a  OCC    1825  22211   
        Sus. + E8{1}                   95     155      56      46 1.00 1.00            23a  OCC    1838  22211   
  
 C17    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1013       6      14       6 1.11 1.23 1.00 1.00  23a SUST     612  16700   
        TR:Amb to T1{1}               291      56      47      27 1.48 1.64 1.64 1.00 (17) DISP    1014  25050   
        Amb to T1{1}                  291      56      47      27 1.48 1.64 1.64 1.00 (17) DISP    1014  25050   
        Sus. + E1{1}                   67      65      31      24 1.11 1.23            23a  OCC    1153  22211   
        Sus. + E2{1}                   37      67      31      72 1.11 1.23            23a  OCC    1329  22211   
        Sus. + E3{1}                   40      68      28      25 1.11 1.23            23a  OCC    1157  22211   
        Sus. + E4{1}                   15      69      27      71 1.11 1.23            23a  OCC    1317  22211   
        Sus. + E5{1}                   73     211      30      62 1.11 1.23            23a  OCC    2345  22211   
        Sus. + E6{1}                   52     161      24      93 1.11 1.23            23a  OCC    2028  22211   
        Sus. + E7{1}                   46     213      27      62 1.11 1.23            23a  OCC    2344  22211   
        Sus. + E8{1}                   30     161      20      91 1.11 1.23            23a  OCC    2007  22211   
  
 N20 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1066      17      18      30 1.33 1.10 1.00 1.00  23a SUST     750  16700   
        TR:Amb to T1{1}                60     186      25      44 1.77 1.47 1.00 1.00 (17) DISP    2343  25050   
        Amb to T1{1}                   60     186      25      44 1.77 1.47 1.00 1.00 (17) DISP    2343  25050   
        Sus. + E1{1}                   42      69      39      41 1.33 1.10            23a  OCC    1303  22211   
        Sus. + E2{1}                   36      60      78      32 1.33 1.10            23a  OCC    1395  22211   
        Sus. + E3{1}                   33      65      38      41 1.33 1.10            23a  OCC    1258  22211   
        Sus. + E4{1}                   27      55      76      33 1.33 1.10            23a  OCC    1351  22211   
        Sus. + E5{1}                   14      67      27      60 1.33 1.10            23a  OCC    1282  22211   
        Sus. + E6{1}                    7      71      63      47 1.33 1.10            23a  OCC    1399  22211   
        Sus. + E7{1}                    4      65      26      58 1.33 1.10            23a  OCC    1253  22211   
        Sus. + E8{1}                    2      70      61      46 1.33 1.10            23a  OCC    1378  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 242 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 241 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  89 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     203       0      22 1.00 1.00 1.00 1.00  23a SUST    2001  16700   
        TR:Amb to T1{1}                 1       4       0       7 1.00 1.00 1.00 1.00 (17) DISP      58  25050   
        Amb to T1{1}                    1       4       0       7 1.00 1.00 1.00 1.00 (17) DISP      58  25050   
        Sus. + E1{1}                   14     224       5      50 1.00 1.00            23a  OCC    2259  22211   
        Sus. + E2{1}                   15     225       6      51 1.00 1.00            23a  OCC    2268  22211   
        Sus. + E3{1}                   14     229       5      44 1.00 1.00            23a  OCC    2256  22211   
        Sus. + E4{1}                   14     230       6      56 1.00 1.00            23a  OCC    2323  22211   
        Sus. + E5{1}                   16     237       3      48 1.00 1.00            23a  OCC    2319  22211   
        Sus. + E6{1}                   16     236       8      52 1.00 1.00            23a  OCC    2332  22211   
        Sus. + E7{1}                   16     232       3      42 1.00 1.00            23a  OCC    2264  22211   
        Sus. + E8{1}                   16     231       8      57 1.00 1.00            23a  OCC    2337  22211   
  
 C13 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      31       2       1 1.33 1.10 1.00 1.00  23a SUST     823  16700   
        TR:Amb to T1{1}                 6      62      18       5 1.77 1.47 1.00 1.00 (17) DISP     784  25050   
        Amb to T1{1}                    6      62      18       5 1.77 1.47 1.00 1.00 (17) DISP     784  25050   
        Sus. + E1{1}                   27      88      25       7 1.33 1.10            23a  OCC    1421  22211   
        Sus. + E2{1}                   23      79      45      22 1.33 1.10            23a  OCC    1429  22211   
        Sus. + E3{1}                   28      84      27       8 1.33 1.10            23a  OCC    1384  22211   
        Sus. + E4{1}                   24      74      44      22 1.33 1.10            23a  OCC    1392  22211   
        Sus. + E5{1}                   11     180      59       8 1.33 1.10            23a  OCC    2332  22211   
        Sus. + E6{1}                    1     138      62      22 1.33 1.10            23a  OCC    1965  22211   
        Sus. + E7{1}                   12     175      60       8 1.33 1.10            23a  OCC    2287  22211   
        Sus. + E8{1}                    0     131      62      22 1.33 1.10            23a  OCC    1909  22211   
  
 B01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1254      75       1      13 1.00 1.00 1.00 1.00  23a SUST    1131  16700   
        TR:Amb to T1{1}                46     140      40       9 1.00 1.00 1.00 1.00 (17) DISP    1038  25050   
        Amb to T1{1}                   46     140      40       9 1.00 1.00 1.00 1.00 (17) DISP    1038  25050   
        Sus. + E1{1}                   60     177     110      20 1.00 1.00            23a  OCC    2244  22211   
        Sus. + E2{1}                   35      88     100      47 1.00 1.00            23a  OCC    1913  22211   
        Sus. + E3{1}                   30     158     113      23 1.00 1.00            23a  OCC    2156  22211   
        Sus. + E4{1}                    6      83      99      53 1.00 1.00            23a  OCC    1900  22211   
        Sus. + E5{1}                    5     181     124      38 1.00 1.00            23a  OCC    2324  22211   
        Sus. + E6{1}                   21      93     139      14 1.00 1.00            23a  OCC    2145  22211   
        Sus. + E7{1}                   26     158     122      36 1.00 1.00            23a  OCC    2215  22211   
        Sus. + E8{1}                   51      88     141      19 1.00 1.00            23a  OCC    2174  22211   
  
 C39    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124     182      14      18 1.00 1.00 1.00 1.00  23a SUST    1853  16700   
        TR:Amb to T1{1}                32      42       1      28 1.00 1.00 1.00 1.00 (17) DISP     360  25050   
        Amb to T1{1}                   32      42       1      28 1.00 1.00 1.00 1.00 (17) DISP     360  25050   
        Sus. + E1{1}                   79     214      40      31 1.00 1.00            23a  OCC    2203  22211   
        Sus. + E2{1}                   50     220      53      46 1.00 1.00            23a  OCC    2317  22211   
        Sus. + E3{1}                   80     195      44      27 1.00 1.00            23a  OCC    2132  22211   
        Sus. + E4{1}                   52     191      69      43 1.00 1.00            23a  OCC    2320  22211   
        Sus. + E5{1}                   20     205      64      26 1.00 1.00            23a  OCC    2263  22211   
        Sus. + E6{1}                   23     219      16      36 1.00 1.00            23a  OCC    2162  22211   
        Sus. + E7{1}                   20     203      67      22 1.00 1.00            23a  OCC    2277  22211   
        Sus. + E8{1}                   22     191      35      33 1.00 1.00            23a  OCC    2057  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1156      49      73      22 1.00 1.00 1.00 1.00  23a SUST    1187  16700   
        TR:Amb to T1{1}                93       6      55      90 1.00 1.00 1.00 1.00 (17) DISP     759  25050   
        Amb to T1{1}                   93       6      55      90 1.00 1.00 1.00 1.00 (17) DISP     759  25050   
        Sus. + E1{1}                   11      60     139     101 1.00 1.00            23a  OCC    1938  22211   
        Sus. + E2{1}                   15      60     118      74 1.00 1.00            23a  OCC    1699  22211   
        Sus. + E3{1}                   43      66     138     105 1.00 1.00            23a  OCC    1973  22211   
        Sus. + E4{1}                   46      68     117      77 1.00 1.00            23a  OCC    1730  22211   
        Sus. + E5{1}                   10      67     134     160 1.00 1.00            23a  OCC    2290  22211   
        Sus. + E6{1}                   11      66     109     130 1.00 1.00            23a  OCC    2023  22211   
        Sus. + E7{1}                   40      73     132     162 1.00 1.00            23a  OCC    2304  22211   
        Sus. + E8{1}                   42      74     108     131 1.00 1.00            23a  OCC    2039  22211   
  
 S25 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125     134       0       0 1.33 1.10 1.00 1.00  23a SUST    1812  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   64     174      24      24 1.33 1.10            23a  OCC    2300  22211   
        Sus. + E2{1}                   64     174      24      24 1.33 1.10            23a  OCC    2300  22211   
        Sus. + E3{1}                   65     142      24      24 1.33 1.10            23a  OCC    2104  22211   
        Sus. + E4{1}                   65     142      24      24 1.33 1.10            23a  OCC    2104  22211   
        Sus. + E5{1}                   65     142      24      24 1.33 1.10            23a  OCC    2104  22211   
        Sus. + E6{1}                   65     142      24      24 1.33 1.10            23a  OCC    2104  22211   
        Sus. + E7{1}                   64     174      24      24 1.33 1.10            23a  OCC    2300  22211   
        Sus. + E8{1}                   64     174      24      24 1.33 1.10            23a  OCC    2300  22211   
  
 B02    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1258      80       2      13 1.00 1.00 1.00 1.00  23a SUST    1171  16700   
        TR:Amb to T1{1}                46     127      38       9 1.00 1.00 1.00 1.00 (17) DISP     943  25050   
        Amb to T1{1}                   46     127      38       9 1.00 1.00 1.00 1.00 (17) DISP     943  25050   
        Sus. + E1{1}                   61     177     106      20 1.00 1.00            23a  OCC    2233  22211   
        Sus. + E2{1}                   36      89      97      47 1.00 1.00            23a  OCC    1923  22211   
        Sus. + E3{1}                   29     157     108      23 1.00 1.00            23a  OCC    2139  22211   
        Sus. + E4{1}                    5      81      95      53 1.00 1.00            23a  OCC    1910  22211   
        Sus. + E5{1}                    6     178     119      38 1.00 1.00            23a  OCC    2291  22211   
        Sus. + E6{1}                   20      90     132      14 1.00 1.00            23a  OCC    2127  22211   
        Sus. + E7{1}                   27     153     117      36 1.00 1.00            23a  OCC    2185  22211   
        Sus. + E8{1}                   51      82     135      19 1.00 1.00            23a  OCC    2159  22211   
  
 T10 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       7       2       3 1.00 1.00 1.00 1.00  23a SUST    1028  16700   
        TR:Amb to T1{1}                 2       4       2       5 1.31 1.09 1.00 1.00 (17) DISP     703  25050   
        Amb to T1{1}                    2       4       2       5 1.31 1.09 1.00 1.00 (17) DISP     703  25050   
        Sus. + E1{1}                    1      10       3       3 1.00 1.00            23a  OCC    1347  22211   
        Sus. + E2{1}                    3      14       6       9 1.00 1.00            23a  OCC    1978  22211   
        Sus. + E3{1}                    1       8       3       3 1.00 1.00            23a  OCC    1191  22211   
        Sus. + E4{1}                    4      15       5       9 1.00 1.00            23a  OCC    2076  22211   
        Sus. + E5{1}                    2      13       3      14 1.00 1.00            23a  OCC    2273  22211   
        Sus. + E6{1}                    2      11       4       8 1.00 1.00            23a  OCC    1709  22211   
        Sus. + E7{1}                    2      11       4      14 1.00 1.00            23a  OCC    2217  22211   
        Sus. + E8{1}                    3      12       3       9 1.00 1.00            23a  OCC    1799  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T10 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       7       2       3 1.00 1.00 1.00 1.00  23a SUST    1027  16700   
        TR:Amb to T1{1}                 2       4       2       5 1.00 1.00 1.00 1.00 (17) DISP     623  25050   
        Amb to T1{1}                    2       4       2       5 1.00 1.00 1.00 1.00 (17) DISP     623  25050   
        Sus. + E1{1}                    1      10       3       3 1.00 1.00            23a  OCC    1346  22211   
        Sus. + E2{1}                    3      14       6       9 1.00 1.00            23a  OCC    1977  22211   
        Sus. + E3{1}                    1       8       3       3 1.00 1.00            23a  OCC    1190  22211   
        Sus. + E4{1}                    3      15       5       9 1.00 1.00            23a  OCC    2075  22211   
        Sus. + E5{1}                    2      13       3      14 1.00 1.00            23a  OCC    2272  22211   
        Sus. + E6{1}                    2      11       4       9 1.00 1.00            23a  OCC    1708  22211   
        Sus. + E7{1}                    2      11       4      14 1.00 1.00            23a  OCC    2216  22211   
        Sus. + E8{1}                    3      12       3       9 1.00 1.00            23a  OCC    1797  22211   
  
 N45 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1116      49       5      40 1.00 1.00 1.00 1.00  23a SUST     926  16700   
        TR:Amb to T1{1}               491       1     283       5 1.00 1.00 1.00 1.00 (17) DISP    2193  25050   
        Amb to T1{1}                  491       1     283       5 1.00 1.00 1.00 1.00 (17) DISP    2193  25050   
        Sus. + E1{1}                  280      61     111      47 1.00 1.00            23a  OCC    1828  22211   
        Sus. + E2{1}                  175      57      65      49 1.00 1.00            23a  OCC    1448  22211   
        Sus. + E3{1}                  279      49     110      56 1.00 1.00            23a  OCC    1823  22211   
        Sus. + E4{1}                  174      52      66      58 1.00 1.00            23a  OCC    1463  22211   
        Sus. + E5{1}                  248      61     175      45 1.00 1.00            23a  OCC    2272  22211   
        Sus. + E6{1}                  144      58      10      48 1.00 1.00            23a  OCC    1074  22211   
        Sus. + E7{1}                  247      49     174      55 1.00 1.00            23a  OCC    2265  22211   
        Sus. + E8{1}                  142      52       9      57 1.00 1.00            23a  OCC    1087  22211   
  
 C17  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      26       6      15 1.11 1.23 1.00 1.00  23a SUST     750  16700   
        TR:Amb to T1{1}               318     121      49      51 1.48 1.64 1.64 1.00 (17) DISP    1639  25050   
        Amb to T1{1}                  318     121      49      51 1.48 1.64 1.64 1.00 (17) DISP    1639  25050   
        Sus. + E1{1}                  262      37      97      25 1.11 1.23            23a  OCC    1689  22211   
        Sus. + E2{1}                  264      27     163      20 1.11 1.23            23a  OCC    2268  22211   
        Sus. + E3{1}                  260      29     100      22 1.11 1.23            23a  OCC    1712  22211   
        Sus. + E4{1}                  263      31     158      23 1.11 1.23            23a  OCC    2228  22211   
        Sus. + E5{1}                  305      68     151      23 1.11 1.23            23a  OCC    2229  22211   
        Sus. + E6{1}                  328      55     136      27 1.11 1.23            23a  OCC    2084  22211   
        Sus. + E7{1}                  304      76     154      20 1.11 1.23            23a  OCC    2268  22211   
        Sus. + E8{1}                  327      61     131      31 1.11 1.23            23a  OCC    2056  22211   
  
 G01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 412       4      32       3 1.00 1.00 1.00 1.00  23a SUST    1136  16700   
        TR:Amb to T1{1}                 0       6      77       4 1.00 1.00 1.00 1.00 (17) DISP    1650  25050   
        Amb to T1{1}                    0       6      77       4 1.00 1.00 1.00 1.00 (17) DISP    1650  25050   
        Sus. + E1{1}                   12      23      59       8 1.00 1.00            23a  OCC    1909  22211   
        Sus. + E2{1}                   12      29      68       5 1.00 1.00            23a  OCC    2150  22211   
        Sus. + E3{1}                   12      24      59       7 1.00 1.00            23a  OCC    1911  22211   
        Sus. + E4{1}                   12      28      68       5 1.00 1.00            23a  OCC    2131  22211   
        Sus. + E5{1}                   11      23      49       8 1.00 1.00            23a  OCC    1738  22211   
        Sus. + E6{1}                   11      29      69       5 1.00 1.00            23a  OCC    2151  22211   
        Sus. + E7{1}                   13      24      57       7 1.00 1.00            23a  OCC    1876  22211   
        Sus. + E8{1}                   13      28      75       5 1.00 1.00            23a  OCC    2268  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T09    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       7       2       3 1.00 1.00 1.00 1.00  23a SUST    1022  16700   
        TR:Amb to T1{1}                 2       4       2       5 1.00 1.00 1.00 1.00 (17) DISP     622  25050   
        Amb to T1{1}                    2       4       2       5 1.00 1.00 1.00 1.00 (17) DISP     622  25050   
        Sus. + E1{1}                    1      10       3       3 1.00 1.00            23a  OCC    1341  22211   
        Sus. + E2{1}                    3      14       6       9 1.00 1.00            23a  OCC    1973  22211   
        Sus. + E3{1}                    1       8       3       3 1.00 1.00            23a  OCC    1186  22211   
        Sus. + E4{1}                    3      15       5       9 1.00 1.00            23a  OCC    2070  22211   
        Sus. + E5{1}                    2      13       3      14 1.00 1.00            23a  OCC    2267  22211   
        Sus. + E6{1}                    2      11       4       9 1.00 1.00            23a  OCC    1704  22211   
        Sus. + E7{1}                    2      11       4      14 1.00 1.00            23a  OCC    2212  22211   
        Sus. + E8{1}                    3      12       3       9 1.00 1.00            23a  OCC    1793  22211   
  
 H17  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512       3      11       6 1.08 1.19 1.00 1.00  23a SUST     813  16700   
        TR:Amb to T1{1}                71       8      63       7 1.44 1.58 1.58 1.00 (17) DISP    2265  25050   
        Amb to T1{1}                   71       8      63       7 1.44 1.58 1.58 1.00 (17) DISP    2265  25050   
        Sus. + E1{1}                   51      21      31      11 1.08 1.19            23a  OCC    1567  22211   
        Sus. + E2{1}                   50       3      15       8 1.08 1.19            23a  OCC     986  22211   
        Sus. + E3{1}                   51      20      34      10 1.08 1.19            23a  OCC    1612  22211   
        Sus. + E4{1}                   50       4      12       7 1.08 1.19            23a  OCC     907  22211   
        Sus. + E5{1}                   48      27      51      14 1.08 1.19            23a  OCC    2107  22211   
        Sus. + E6{1}                   48       9      27      11 1.08 1.19            23a  OCC    1345  22211   
        Sus. + E7{1}                   48      27      54      13 1.08 1.19            23a  OCC    2158  22211   
        Sus. + E8{1}                   48       8      30      10 1.08 1.19            23a  OCC    1401  22211   
  
 E17 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 562       7       7       3 1.00 1.00 1.00 1.00  23a SUST     788  16700   
        TR:Amb to T1{1}               138      68      22      31 1.00 1.00 1.00 1.00 (17) DISP    1772  25050   
        Amb to T1{1}                  138      68      22      31 1.00 1.00 1.00 1.00 (17) DISP    1772  25050   
        Sus. + E1{1}                   38      41      12      57 1.00 1.00            23a  OCC    2263  22211   
        Sus. + E2{1}                   93      43      25      34 1.00 1.00            23a  OCC    2012  22211   
        Sus. + E3{1}                   47      42      14      56 1.00 1.00            23a  OCC    2263  22211   
        Sus. + E4{1}                  102      43      27      34 1.00 1.00            23a  OCC    2041  22211   
        Sus. + E5{1}                    5      25      15       3 1.00 1.00            23a  OCC    1237  22211   
        Sus. + E6{1}                   51      22      10      31 1.00 1.00            23a  OCC    1533  22211   
        Sus. + E7{1}                   17      27      13       4 1.00 1.00            23a  OCC    1275  22211   
        Sus. + E8{1}                   62      24      12      30 1.00 1.00            23a  OCC    1560  22211   
  
 E18    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 562       7       7       3 1.00 1.00 1.00 1.00  23a SUST     788  16700   
        TR:Amb to T1{1}               138      67      21      31 1.00 1.00 1.00 1.00 (17) DISP    1767  25050   
        Amb to T1{1}                  138      67      21      31 1.00 1.00 1.00 1.00 (17) DISP    1767  25050   
        Sus. + E1{1}                   38      41      12      57 1.00 1.00            23a  OCC    2261  22211   
        Sus. + E2{1}                   93      43      25      34 1.00 1.00            23a  OCC    2006  22211   
        Sus. + E3{1}                   47      42      14      56 1.00 1.00            23a  OCC    2262  22211   
        Sus. + E4{1}                  102      43      27      34 1.00 1.00            23a  OCC    2035  22211   
        Sus. + E5{1}                    5      25      15       3 1.00 1.00            23a  OCC    1235  22211   
        Sus. + E6{1}                   51      22      10      31 1.00 1.00            23a  OCC    1531  22211   
        Sus. + E7{1}                   17      27      13       4 1.00 1.00            23a  OCC    1273  22211   
        Sus. + E8{1}                   62      23      12      30 1.00 1.00            23a  OCC    1558  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H24 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 525       3       0       1 1.70 1.41 1.00 1.00  23a SUST     650  16700   
        TR:Amb to T1{1}                33      36      34       8 2.26 1.88 1.00 1.00 (17) DISP    2259  25050   
        Amb to T1{1}                   33      36      34       8 2.26 1.88 1.00 1.00 (17) DISP    2259  25050   
        Sus. + E1{1}                   17      22      22       3 1.70 1.41            23a  OCC    1672  22211   
        Sus. + E2{1}                    8      11      17       2 1.70 1.41            23a  OCC    1279  22211   
        Sus. + E3{1}                   20      23      22       3 1.70 1.41            23a  OCC    1703  22211   
        Sus. + E4{1}                   11      12      17       2 1.70 1.41            23a  OCC    1301  22211   
        Sus. + E5{1}                    7      16       4       9 1.70 1.41            23a  OCC    1196  22211   
        Sus. + E6{1}                    2       5       9       9 1.70 1.41            23a  OCC     992  22211   
        Sus. + E7{1}                   10      17       4       9 1.70 1.41            23a  OCC    1231  22211   
        Sus. + E8{1}                    1       6       9       9 1.70 1.41            23a  OCC    1000  22211   
  
 S02  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      47      13      42 1.00 1.00 1.00 1.00  23a SUST     930  16700   
        TR:Amb to T1{1}                70      83      58      60 1.00 1.00 1.00 1.00 (17) DISP     845  25050   
        Amb to T1{1}                   70      83      58      60 1.00 1.00 1.00 1.00 (17) DISP     845  25050   
        Sus. + E1{1}                    8     214      74      51 1.00 1.00            23a  OCC    2218  22211   
        Sus. + E2{1}                   48     160      49      48 1.00 1.00            23a  OCC    1808  22211   
        Sus. + E3{1}                   10     192      77      52 1.00 1.00            23a  OCC    2086  22211   
        Sus. + E4{1}                   53     141      52      49 1.00 1.00            23a  OCC    1692  22211   
        Sus. + E5{1}                   10     209      98      51 1.00 1.00            23a  OCC    2258  22211   
        Sus. + E6{1}                   45     150      69      47 1.00 1.00            23a  OCC    1800  22211   
        Sus. + E7{1}                   12     187      99      51 1.00 1.00            23a  OCC    2129  22211   
        Sus. + E8{1}                   50     130      71      48 1.00 1.00            23a  OCC    1686  22211   
  
 C35 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124      50       8      18 1.33 1.10 1.00 1.00  23a SUST    1017  16700   
        TR:Amb to T1{1}                32     102      49      27 1.77 1.47 1.00 1.00 (17) DISP    1376  25050   
        Amb to T1{1}                   32     102      49      27 1.77 1.47 1.00 1.00 (17) DISP    1376  25050   
        Sus. + E1{1}                   44     141      65      31 1.33 1.10            23a  OCC    2025  22211   
        Sus. + E2{1}                   15     126      44      46 1.33 1.10            23a  OCC    1839  22211   
        Sus. + E3{1}                   44     154      64      26 1.33 1.10            23a  OCC    2134  22211   
        Sus. + E4{1}                   17     141      44      43 1.33 1.10            23a  OCC    1958  22211   
        Sus. + E5{1}                   56     154      73      26 1.33 1.10            23a  OCC    2168  22211   
        Sus. + E6{1}                   12     112      41      36 1.33 1.10            23a  OCC    1683  22211   
        Sus. + E7{1}                   56     165      70      22 1.33 1.10            23a  OCC    2258  22211   
        Sus. + E8{1}                   14     124      41      33 1.33 1.10            23a  OCC    1793  22211   
  
 S02  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1118      47      13      42 1.00 1.00 1.00 1.00  23a SUST     929  16700   
        TR:Amb to T1{1}                70      83      58      60 1.00 1.00 1.00 1.00 (17) DISP     845  25050   
        Amb to T1{1}                   70      83      58      60 1.00 1.00 1.00 1.00 (17) DISP     845  25050   
        Sus. + E1{1}                    6     214      74      51 1.00 1.00            23a  OCC    2216  22211   
        Sus. + E2{1}                   50     160      49      48 1.00 1.00            23a  OCC    1808  22211   
        Sus. + E3{1}                    8     192      77      52 1.00 1.00            23a  OCC    2084  22211   
        Sus. + E4{1}                   56     141      52      49 1.00 1.00            23a  OCC    1692  22211   
        Sus. + E5{1}                    8     209      98      51 1.00 1.00            23a  OCC    2257  22211   
        Sus. + E6{1}                   47     150      69      47 1.00 1.00            23a  OCC    1800  22211   
        Sus. + E7{1}                   10     187      99      51 1.00 1.00            23a  OCC    2127  22211   
        Sus. + E8{1}                   52     130      71      48 1.00 1.00            23a  OCC    1686  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N44    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1116      49       5      40 1.00 1.00 1.00 1.00  23a SUST     922  16700   
        TR:Amb to T1{1}               491       1     281       5 1.00 1.00 1.00 1.00 (17) DISP    2174  25050   
        Amb to T1{1}                  491       1     281       5 1.00 1.00 1.00 1.00 (17) DISP    2174  25050   
        Sus. + E1{1}                  280      60     109      47 1.00 1.00            23a  OCC    1807  22211   
        Sus. + E2{1}                  175      57      67      49 1.00 1.00            23a  OCC    1460  22211   
        Sus. + E3{1}                  279      49     108      56 1.00 1.00            23a  OCC    1802  22211   
        Sus. + E4{1}                  174      52      68      58 1.00 1.00            23a  OCC    1475  22211   
        Sus. + E5{1}                  248      60     173      45 1.00 1.00            23a  OCC    2255  22211   
        Sus. + E6{1}                  144      57       8      48 1.00 1.00            23a  OCC    1066  22211   
        Sus. + E7{1}                  247      49     172      55 1.00 1.00            23a  OCC    2248  22211   
        Sus. + E8{1}                  142      52       7      57 1.00 1.00            23a  OCC    1078  22211   
  
 B08 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1300     104       4      11 1.33 1.10 1.00 1.00  23a SUST    1610  16700   
        TR:Amb to T1{1}                 8      12       5      27 1.77 1.47 1.00 1.00 (17) DISP     244  25050   
        Amb to T1{1}                    8      12       5      27 1.77 1.47 1.00 1.00 (17) DISP     244  25050   
        Sus. + E1{1}                   29     130      27      62 1.33 1.10            23a  OCC    2097  22211   
        Sus. + E2{1}                   39     133      43      38 1.33 1.10            23a  OCC    2088  22211   
        Sus. + E3{1}                   13     106      29      60 1.33 1.10            23a  OCC    2017  22211   
        Sus. + E4{1}                    5     109      45      33 1.33 1.10            23a  OCC    1977  22211   
        Sus. + E5{1}                   17     110      42      55 1.33 1.10            23a  OCC    2053  22211   
        Sus. + E6{1}                    7     107      26      81 1.33 1.10            23a  OCC    2148  22211   
        Sus. + E7{1}                   58     134      41      56 1.33 1.10            23a  OCC    2154  22211   
        Sus. + E8{1}                   52     132      24      87 1.33 1.10            23a  OCC    2251  22211   
  
 N20 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1128       5      31      17 1.33 1.10 1.00 1.00  23a SUST     788  16700   
        TR:Amb to T1{1}                39     178      38      30 1.77 1.47 1.00 1.00 (17) DISP    2249  25050   
        Amb to T1{1}                   39     178      38      30 1.77 1.47 1.00 1.00 (17) DISP    2249  25050   
        Sus. + E1{1}                    1      42      39      41 1.33 1.10            23a  OCC    1191  22211   
        Sus. + E2{1}                    1      34      33      81 1.33 1.10            23a  OCC    1325  22211   
        Sus. + E3{1}                    1      40      39      40 1.33 1.10            23a  OCC    1174  22211   
        Sus. + E4{1}                    2      32      32      79 1.33 1.10            23a  OCC    1304  22211   
        Sus. + E5{1}                   12      64      59      28 1.33 1.10            23a  OCC    1406  22211   
        Sus. + E6{1}                   12      66      45      65 1.33 1.10            23a  OCC    1487  22211   
        Sus. + E7{1}                   10      58      56      27 1.33 1.10            23a  OCC    1347  22211   
        Sus. + E8{1}                   11      61      44      63 1.33 1.10            23a  OCC    1439  22211   
  
 N31    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1115      30       2       3 1.00 1.00 1.00 1.00  23a SUST     737  16700   
        TR:Amb to T1{1}               466      41      45      56 1.00 1.00 1.00 1.00 (17) DISP     742  25050   
        Amb to T1{1}                  466      41      45      56 1.00 1.00 1.00 1.00 (17) DISP     742  25050   
        Sus. + E1{1}                  198      48     139     120 1.00 1.00            23a  OCC    2122  22211   
        Sus. + E2{1}                  208      32     164     112 1.00 1.00            23a  OCC    2234  22211   
        Sus. + E3{1}                  197      56     139     119 1.00 1.00            23a  OCC    2128  22211   
        Sus. + E4{1}                  207      39     164     111 1.00 1.00            23a  OCC    2234  22211   
        Sus. + E5{1}                  166      49      94     108 1.00 1.00            23a  OCC    1816  22211   
        Sus. + E6{1}                  176      32     119     100 1.00 1.00            23a  OCC    1907  22211   
        Sus. + E7{1}                  165      56      95     107 1.00 1.00            23a  OCC    1824  22211   
        Sus. + E8{1}                  175      40     120      99 1.00 1.00            23a  OCC    1909  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E16    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 514       5       4       9 1.00 1.00 1.00 1.00  23a SUST     687  16700   
        TR:Amb to T1{1}                84      54       5      47 1.00 1.00 1.00 1.00 (17) DISP    1598  25050   
        Amb to T1{1}                   84      54       5      47 1.00 1.00 1.00 1.00 (17) DISP    1598  25050   
        Sus. + E1{1}                   40      40      32      39 1.00 1.00            23a  OCC    1945  22211   
        Sus. + E2{1}                   89      40      11      64 1.00 1.00            23a  OCC    2223  22211   
        Sus. + E3{1}                   40      38      31      42 1.00 1.00            23a  OCC    1936  22211   
        Sus. + E4{1}                   88      38      11      66 1.00 1.00            23a  OCC    2234  22211   
        Sus. + E5{1}                   35      31      11      23 1.00 1.00            23a  OCC    1406  22211   
        Sus. + E6{1}                   57      22      31      10 1.00 1.00            23a  OCC    1458  22211   
        Sus. + E7{1}                   35      30      10      21 1.00 1.00            23a  OCC    1357  22211   
        Sus. + E8{1}                   57      21      31      12 1.00 1.00            23a  OCC    1447  22211   
  
 E17 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 514       5       4       9 1.00 1.00 1.00 1.00  23a SUST     685  16700   
        TR:Amb to T1{1}                84      54       5      47 1.00 1.00 1.00 1.00 (17) DISP    1604  25050   
        Amb to T1{1}                   84      54       5      47 1.00 1.00 1.00 1.00 (17) DISP    1604  25050   
        Sus. + E1{1}                   40      40      32      39 1.00 1.00            23a  OCC    1946  22211   
        Sus. + E2{1}                   89      40      10      64 1.00 1.00            23a  OCC    2223  22211   
        Sus. + E3{1}                   40      38      31      42 1.00 1.00            23a  OCC    1938  22211   
        Sus. + E4{1}                   88      38      10      66 1.00 1.00            23a  OCC    2233  22211   
        Sus. + E5{1}                   35      31      11      23 1.00 1.00            23a  OCC    1404  22211   
        Sus. + E6{1}                   57      22      31      10 1.00 1.00            23a  OCC    1457  22211   
        Sus. + E7{1}                   35      30      10      21 1.00 1.00            23a  OCC    1355  22211   
        Sus. + E8{1}                   57      21      31      12 1.00 1.00            23a  OCC    1447  22211   
  
 T17 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 129       9       2       7 1.00 1.00 1.00 1.00  23a SUST    1331  16700   
        TR:Amb to T1{1}                 3       5       1       4 1.31 1.09 1.00 1.00 (17) DISP     704  25050   
        Amb to T1{1}                    3       5       1       4 1.31 1.09 1.00 1.00 (17) DISP     704  25050   
        Sus. + E1{1}                    5      17       3      12 1.00 1.00            23a  OCC    2228  22211   
        Sus. + E2{1}                    4      15       5      13 1.00 1.00            23a  OCC    2195  22211   
        Sus. + E3{1}                    4      15       2      14 1.00 1.00            23a  OCC    2199  22211   
        Sus. + E4{1}                    2      13       5      11 1.00 1.00            23a  OCC    1973  22211   
        Sus. + E5{1}                    0      10       5      13 1.00 1.00            23a  OCC    2011  22211   
        Sus. + E6{1}                    2      12       3      12 1.00 1.00            23a  OCC    1872  22211   
        Sus. + E7{1}                    1      12       6      15 1.00 1.00            23a  OCC    2193  22211   
        Sus. + E8{1}                    3      13       3      10 1.00 1.00            23a  OCC    1882  22211   
  
 B03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1337      89       3      13 1.00 1.00 1.00 1.00  23a SUST    1273  16700   
        TR:Amb to T1{1}                46     104      33       9 1.00 1.00 1.00 1.00 (17) DISP     780  25050   
        Amb to T1{1}                   46     104      33       9 1.00 1.00 1.00 1.00 (17) DISP     780  25050   
        Sus. + E1{1}                   70     172      94      20 1.00 1.00            23a  OCC    2202  22211   
        Sus. + E2{1}                   45      96      86      47 1.00 1.00            23a  OCC    1948  22211   
        Sus. + E3{1}                   20     150      96      23 1.00 1.00            23a  OCC    2091  22211   
        Sus. + E4{1}                    4      95      85      53 1.00 1.00            23a  OCC    1935  22211   
        Sus. + E5{1}                   15     166     104      38 1.00 1.00            23a  OCC    2223  22211   
        Sus. + E6{1}                   11      90     116      14 1.00 1.00            23a  OCC    2099  22211   
        Sus. + E7{1}                   36     141     103      36 1.00 1.00            23a  OCC    2127  22211   
        Sus. + E8{1}                   61     101     119      19 1.00 1.00            23a  OCC    2147  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A27    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      62       7      96 1.00 1.00 1.00 1.00  23a SUST    1202  16700   
        TR:Amb to T1{1}                20      43      33     157 1.00 1.00 1.00 1.00 (17) DISP    1158  25050   
        Amb to T1{1}                   20      43      33     157 1.00 1.00 1.00 1.00 (17) DISP    1158  25050   
        Sus. + E1{1}                    8      70      18     221 1.00 1.00            23a  OCC    2115  22211   
        Sus. + E2{1}                    2      68      31     102 1.00 1.00            23a  OCC    1386  22211   
        Sus. + E3{1}                    9      70      15     197 1.00 1.00            23a  OCC    1936  22211   
        Sus. + E4{1}                    2      82      32     112 1.00 1.00            23a  OCC    1456  22211   
        Sus. + E5{1}                   10      92      16     233 1.00 1.00            23a  OCC    2223  22211   
        Sus. + E6{1}                   17      79      28     103 1.00 1.00            23a  OCC    1406  22211   
        Sus. + E7{1}                    9      76      12     204 1.00 1.00            23a  OCC    1993  22211   
        Sus. + E8{1}                   18      65      28      99 1.00 1.00            23a  OCC    1360  22211   
  
 C25  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119      77      14      11 1.00 1.00 1.00 1.00  23a SUST    1094  16700   
        TR:Amb to T1{1}                70      33      80      66 1.00 1.00 1.00 1.00 (17) DISP     782  25050   
        Amb to T1{1}                   70      33      80      66 1.00 1.00 1.00 1.00 (17) DISP     782  25050   
        Sus. + E1{1}                   14     152     108      74 1.00 1.00            23a  OCC    2080  22211   
        Sus. + E2{1}                   84     116      64      79 1.00 1.00            23a  OCC    1798  22211   
        Sus. + E3{1}                   13     135     113      73 1.00 1.00            23a  OCC    2043  22211   
        Sus. + E4{1}                   82     101      70      78 1.00 1.00            23a  OCC    1777  22211   
        Sus. + E5{1}                   17     147     140      66 1.00 1.00            23a  OCC    2218  22211   
        Sus. + E6{1}                   90      93      65      56 1.00 1.00            23a  OCC    1636  22211   
        Sus. + E7{1}                   16     129     143      64 1.00 1.00            23a  OCC    2179  22211   
        Sus. + E8{1}                   88      77      70      54 1.00 1.00            23a  OCC    1639  22211   
  
 T17 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       3       9       6 1.00 1.00 1.00 1.00  23a SUST    1348  16700   
        TR:Amb to T1{1}                 3       3       5       2 1.00 1.00 1.00 1.00 (17) DISP     583  25050   
        Amb to T1{1}                    3       3       5       2 1.00 1.00 1.00 1.00 (17) DISP     583  25050   
        Sus. + E1{1}                    4       7      17      10 1.00 1.00            23a  OCC    2216  22211   
        Sus. + E2{1}                    2       5      15      13 1.00 1.00            23a  OCC    2199  22211   
        Sus. + E3{1}                    2       7      15      11 1.00 1.00            23a  OCC    2185  22211   
        Sus. + E4{1}                    0       4      13      12 1.00 1.00            23a  OCC    1975  22211   
        Sus. + E5{1}                    2       5      10      13 1.00 1.00            23a  OCC    2029  22211   
        Sus. + E6{1}                    0       7      12      10 1.00 1.00            23a  OCC    1864  22211   
        Sus. + E7{1}                    0       6      12      15 1.00 1.00            23a  OCC    2206  22211   
        Sus. + E8{1}                    1       6      13       8 1.00 1.00            23a  OCC    1871  22211   
  
 T17 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       9       3       7 1.00 1.00 1.00 1.00  23a SUST    1347  16700   
        TR:Amb to T1{1}                 3       5       3       2 1.31 1.09 1.00 1.00 (17) DISP     712  25050   
        Amb to T1{1}                    3       5       3       2 1.31 1.09 1.00 1.00 (17) DISP     712  25050   
        Sus. + E1{1}                    4      17       7      10 1.00 1.00            23a  OCC    2216  22211   
        Sus. + E2{1}                    2      15       5      13 1.00 1.00            23a  OCC    2199  22211   
        Sus. + E3{1}                    2      15       7      12 1.00 1.00            23a  OCC    2185  22211   
        Sus. + E4{1}                    0      13       4      12 1.00 1.00            23a  OCC    1975  22211   
        Sus. + E5{1}                    2      10       5      13 1.00 1.00            23a  OCC    2028  22211   
        Sus. + E6{1}                    0      12       6      10 1.00 1.00            23a  OCC    1863  22211   
        Sus. + E7{1}                    0      12       5      15 1.00 1.00            23a  OCC    2205  22211   
        Sus. + E8{1}                    2      13       6       8 1.00 1.00            23a  OCC    1870  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T18    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       3       9       6 1.00 1.00 1.00 1.00  23a SUST    1347  16700   
        TR:Amb to T1{1}                 3       3       5       2 1.00 1.00 1.00 1.00 (17) DISP     582  25050   
        Amb to T1{1}                    3       3       5       2 1.00 1.00 1.00 1.00 (17) DISP     582  25050   
        Sus. + E1{1}                    4       7      17      10 1.00 1.00            23a  OCC    2215  22211   
        Sus. + E2{1}                    2       5      15      13 1.00 1.00            23a  OCC    2198  22211   
        Sus. + E3{1}                    2       7      15      11 1.00 1.00            23a  OCC    2184  22211   
        Sus. + E4{1}                    0       4      13      12 1.00 1.00            23a  OCC    1975  22211   
        Sus. + E5{1}                    2       5      10      13 1.00 1.00            23a  OCC    2029  22211   
        Sus. + E6{1}                    0       7      12      10 1.00 1.00            23a  OCC    1863  22211   
        Sus. + E7{1}                    0       6      12      15 1.00 1.00            23a  OCC    2205  22211   
        Sus. + E8{1}                    1       6      13       8 1.00 1.00            23a  OCC    1870  22211   
  
 C25  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119      77      14       3 1.00 1.00 1.00 1.00  23a SUST    1092  16700   
        TR:Amb to T1{1}                70      33      80      66 1.00 1.00 1.00 1.00 (17) DISP     782  25050   
        Amb to T1{1}                   70      33      80      66 1.00 1.00 1.00 1.00 (17) DISP     782  25050   
        Sus. + E1{1}                   12     150     109      67 1.00 1.00            23a  OCC    2080  22211   
        Sus. + E2{1}                   86     118      63      72 1.00 1.00            23a  OCC    1798  22211   
        Sus. + E3{1}                   11     134     114      67 1.00 1.00            23a  OCC    2050  22211   
        Sus. + E4{1}                   84     102      69      72 1.00 1.00            23a  OCC    1783  22211   
        Sus. + E5{1}                   15     146     141      57 1.00 1.00            23a  OCC    2213  22211   
        Sus. + E6{1}                   92      94      64      47 1.00 1.00            23a  OCC    1620  22211   
        Sus. + E7{1}                   14     127     145      56 1.00 1.00            23a  OCC    2180  22211   
        Sus. + E8{1}                   90      78      68      46 1.00 1.00            23a  OCC    1627  22211   
  
 K07    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 575       2       2       0 1.00 1.00 1.00 1.00  23a SUST     621  16700   
        TR:Amb to T1{1}                62      25      46      11 1.00 1.00 1.00 1.00 (17) DISP    1209  25050   
        Amb to T1{1}                   62      25      46      11 1.00 1.00 1.00 1.00 (17) DISP    1209  25050   
        Sus. + E1{1}                   26      53      15      10 1.00 1.00            23a  OCC    1867  22211   
        Sus. + E2{1}                    1       2      15      15 1.00 1.00            23a  OCC    1085  22211   
        Sus. + E3{1}                   41      53      15      10 1.00 1.00            23a  OCC    1881  22211   
        Sus. + E4{1}                   14       2      15      15 1.00 1.00            23a  OCC    1084  22211   
        Sus. + E5{1}                   31      54      45       5 1.00 1.00            23a  OCC    2192  22211   
        Sus. + E6{1}                    5       3      46      10 1.00 1.00            23a  OCC    1644  22211   
        Sus. + E7{1}                   46      54      46       5 1.00 1.00            23a  OCC    2211  22211   
        Sus. + E8{1}                   20       3      46      10 1.00 1.00            23a  OCC    1666  22211   
  
 T17 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       8       6       3 1.00 1.00 1.00 1.00  23a SUST    1324  16700   
        TR:Amb to T1{1}                 1       5       2       4 1.00 1.00 1.00 1.00 (17) DISP     565  25050   
        Amb to T1{1}                    1       5       2       4 1.00 1.00 1.00 1.00 (17) DISP     565  25050   
        Sus. + E1{1}                    4      16       9       8 1.00 1.00            23a  OCC    2202  22211   
        Sus. + E2{1}                    3      14      12       5 1.00 1.00            23a  OCC    2172  22211   
        Sus. + E3{1}                    4      14      11       8 1.00 1.00            23a  OCC    2181  22211   
        Sus. + E4{1}                    3      13      11       5 1.00 1.00            23a  OCC    1963  22211   
        Sus. + E5{1}                    2       9      13       6 1.00 1.00            23a  OCC    1991  22211   
        Sus. + E6{1}                    3      11       9       7 1.00 1.00            23a  OCC    1867  22211   
        Sus. + E7{1}                    2      11      14       6 1.00 1.00            23a  OCC    2169  22211   
        Sus. + E8{1}                    3      13       8       7 1.00 1.00            23a  OCC    1874  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T17 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       8       6       3 1.00 1.00 1.00 1.00  23a SUST    1324  16700   
        TR:Amb to T1{1}                 1       5       2       4 1.31 1.09 1.00 1.00 (17) DISP     678  25050   
        Amb to T1{1}                    1       5       2       4 1.31 1.09 1.00 1.00 (17) DISP     678  25050   
        Sus. + E1{1}                    4      16       9       8 1.00 1.00            23a  OCC    2202  22211   
        Sus. + E2{1}                    3      14      12       6 1.00 1.00            23a  OCC    2171  22211   
        Sus. + E3{1}                    4      14      11       8 1.00 1.00            23a  OCC    2180  22211   
        Sus. + E4{1}                    3      13      11       5 1.00 1.00            23a  OCC    1962  22211   
        Sus. + E5{1}                    2       9      13       6 1.00 1.00            23a  OCC    1990  22211   
        Sus. + E6{1}                    3      11       9       7 1.00 1.00            23a  OCC    1866  22211   
        Sus. + E7{1}                    2      11      14       7 1.00 1.00            23a  OCC    2168  22211   
        Sus. + E8{1}                    3      13       8       7 1.00 1.00            23a  OCC    1873  22211   
  
 T16    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       8       6       3 1.00 1.00 1.00 1.00  23a SUST    1323  16700   
        TR:Amb to T1{1}                 1       5       2       4 1.00 1.00 1.00 1.00 (17) DISP     565  25050   
        Amb to T1{1}                    1       5       2       4 1.00 1.00 1.00 1.00 (17) DISP     565  25050   
        Sus. + E1{1}                    4      16       9       8 1.00 1.00            23a  OCC    2200  22211   
        Sus. + E2{1}                    3      14      12       5 1.00 1.00            23a  OCC    2170  22211   
        Sus. + E3{1}                    4      14      11       8 1.00 1.00            23a  OCC    2179  22211   
        Sus. + E4{1}                    3      13      11       5 1.00 1.00            23a  OCC    1961  22211   
        Sus. + E5{1}                    2       9      13       6 1.00 1.00            23a  OCC    1989  22211   
        Sus. + E6{1}                    3      11       9       7 1.00 1.00            23a  OCC    1866  22211   
        Sus. + E7{1}                    2      11      14       6 1.00 1.00            23a  OCC    2167  22211   
        Sus. + E8{1}                    3      13       8       7 1.00 1.00            23a  OCC    1872  22211   
  
 F03    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 455       6      23       8 1.00 1.00 1.00 1.00  23a SUST    1003  16700   
        TR:Amb to T1{1}                 0       3      55       2 1.00 1.00 1.00 1.00 (17) DISP    1185  25050   
        Amb to T1{1}                    0       3      55       2 1.00 1.00 1.00 1.00 (17) DISP    1185  25050   
        Sus. + E1{1}                    7      16      74      13 1.00 1.00            23a  OCC    2196  22211   
        Sus. + E2{1}                    7      17      57      11 1.00 1.00            23a  OCC    1820  22211   
        Sus. + E3{1}                    7      17      64      11 1.00 1.00            23a  OCC    1985  22211   
        Sus. + E4{1}                    7      17      50      11 1.00 1.00            23a  OCC    1658  22211   
        Sus. + E5{1}                    6      14      74      16 1.00 1.00            23a  OCC    2188  22211   
        Sus. + E6{1}                    6      17      53      10 1.00 1.00            23a  OCC    1732  22211   
        Sus. + E7{1}                    8      16      68      14 1.00 1.00            23a  OCC    2065  22211   
        Sus. + E8{1}                    8      16      49      11 1.00 1.00            23a  OCC    1652  22211   
  
 E03 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1075      42      34       0 1.00 1.00 1.00 1.00  23a SUST     895  16700   
        TR:Amb to T1{1}                45      19     175      49 1.00 1.00 1.00 1.00 (17) DISP    1292  25050   
        Amb to T1{1}                   45      19     175      49 1.00 1.00 1.00 1.00 (17) DISP    1292  25050   
        Sus. + E1{1}                   30      52     177      62 1.00 1.00            23a  OCC    2036  22211   
        Sus. + E2{1}                   45      52     204      42 1.00 1.00            23a  OCC    2190  22211   
        Sus. + E3{1}                   20      61     172      61 1.00 1.00            23a  OCC    2003  22211   
        Sus. + E4{1}                   34      43     199      38 1.00 1.00            23a  OCC    2140  22211   
        Sus. + E5{1}                   27      46     159      53 1.00 1.00            23a  OCC    1891  22211   
        Sus. + E6{1}                   33      60     151      56 1.00 1.00            23a  OCC    1857  22211   
        Sus. + E7{1}                   15      49     150      52 1.00 1.00            23a  OCC    1826  22211   
        Sus. + E8{1}                   21      51     143      52 1.00 1.00            23a  OCC    1784  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E02    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1075      42      34       0 1.00 1.00 1.00 1.00  23a SUST     895  16700   
        TR:Amb to T1{1}                45      19     175      49 1.00 1.00 1.00 1.00 (17) DISP    1290  25050   
        Amb to T1{1}                   45      19     175      49 1.00 1.00 1.00 1.00 (17) DISP    1290  25050   
        Sus. + E1{1}                   30      52     176      62 1.00 1.00            23a  OCC    2035  22211   
        Sus. + E2{1}                   45      52     204      42 1.00 1.00            23a  OCC    2187  22211   
        Sus. + E3{1}                   20      61     171      61 1.00 1.00            23a  OCC    2001  22211   
        Sus. + E4{1}                   34      43     199      38 1.00 1.00            23a  OCC    2137  22211   
        Sus. + E5{1}                   27      46     159      53 1.00 1.00            23a  OCC    1890  22211   
        Sus. + E6{1}                   33      60     151      56 1.00 1.00            23a  OCC    1855  22211   
        Sus. + E7{1}                   15      49     150      52 1.00 1.00            23a  OCC    1825  22211   
        Sus. + E8{1}                   21      51     143      52 1.00 1.00            23a  OCC    1783  22211   
  
 G02    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 413       4      30       3 1.00 1.00 1.00 1.00  23a SUST    1102  16700   
        TR:Amb to T1{1}                 0       5      71       4 1.00 1.00 1.00 1.00 (17) DISP    1534  25050   
        Amb to T1{1}                    0       5      71       4 1.00 1.00 1.00 1.00 (17) DISP    1534  25050   
        Sus. + E1{1}                   12      19      54       8 1.00 1.00            23a  OCC    1759  22211   
        Sus. + E2{1}                   12      25      62       5 1.00 1.00            23a  OCC    1984  22211   
        Sus. + E3{1}                   12      20      53       7 1.00 1.00            23a  OCC    1763  22211   
        Sus. + E4{1}                   12      24      62       5 1.00 1.00            23a  OCC    1969  22211   
        Sus. + E5{1}                   11      19      48       8 1.00 1.00            23a  OCC    1663  22211   
        Sus. + E6{1}                   11      25      66       5 1.00 1.00            23a  OCC    2062  22211   
        Sus. + E7{1}                   13      20      55       7 1.00 1.00            23a  OCC    1804  22211   
        Sus. + E8{1}                   13      24      73       5 1.00 1.00            23a  OCC    2179  22211   
  
 C35 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109      45      19       6 1.33 1.10 1.00 1.00  23a SUST     975  16700   
        TR:Amb to T1{1}                37     104      56      15 1.77 1.47 1.00 1.00 (17) DISP    1418  25050   
        Amb to T1{1}                   37     104      56      15 1.77 1.47 1.00 1.00 (17) DISP    1418  25050   
        Sus. + E1{1}                   41     134      68      37 1.33 1.10            23a  OCC    1965  22211   
        Sus. + E2{1}                   18     123      25      52 1.33 1.10            23a  OCC    1804  22211   
        Sus. + E3{1}                   38     147      63      39 1.33 1.10            23a  OCC    2060  22211   
        Sus. + E4{1}                   17     136      28      50 1.33 1.10            23a  OCC    1913  22211   
        Sus. + E5{1}                   53     147      69      45 1.33 1.10            23a  OCC    2097  22211   
        Sus. + E6{1}                   16     108      28      42 1.33 1.10            23a  OCC    1643  22211   
        Sus. + E7{1}                   49     157      64      46 1.33 1.10            23a  OCC    2174  22211   
        Sus. + E8{1}                   14     119      31      40 1.33 1.10            23a  OCC    1743  22211   
  
 F10 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       8       7       2 1.00 1.00 1.00 1.00  23a SUST    1279  16700   
        TR:Amb to T1{1}                25       4       6       1 1.31 1.09 1.00 1.00 (17) DISP     788  25050   
        Amb to T1{1}                   25       4       6       1 1.31 1.09 1.00 1.00 (17) DISP     788  25050   
        Sus. + E1{1}                   16      12      10       3 1.00 1.00            23a  OCC    1812  22211   
        Sus. + E2{1}                    9      11      10       3 1.00 1.00            23a  OCC    1687  22211   
        Sus. + E3{1}                   11      10       9       3 1.00 1.00            23a  OCC    1567  22211   
        Sus. + E4{1}                    5       9      10       3 1.00 1.00            23a  OCC    1669  22211   
        Sus. + E5{1}                   29      15      11       3 1.00 1.00            23a  OCC    2172  22211   
        Sus. + E6{1}                   21      14      11       3 1.00 1.00            23a  OCC    2023  22211   
        Sus. + E7{1}                   26      13      10       3 1.00 1.00            23a  OCC    1922  22211   
        Sus. + E8{1}                   19      13      12       3 1.00 1.00            23a  OCC    1957  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 253 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 252 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 100 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 F10 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       8       7       2 1.00 1.00 1.00 1.00  23a SUST    1279  16700   
        TR:Amb to T1{1}                25       4       6       1 1.00 1.00 1.00 1.00 (17) DISP     687  25050   
        Amb to T1{1}                   25       4       6       1 1.00 1.00 1.00 1.00 (17) DISP     687  25050   
        Sus. + E1{1}                   16      12      10       3 1.00 1.00            23a  OCC    1812  22211   
        Sus. + E2{1}                    9      11      10       3 1.00 1.00            23a  OCC    1687  22211   
        Sus. + E3{1}                   11      10       9       3 1.00 1.00            23a  OCC    1567  22211   
        Sus. + E4{1}                    5       9      10       3 1.00 1.00            23a  OCC    1668  22211   
        Sus. + E5{1}                   29      15      11       3 1.00 1.00            23a  OCC    2171  22211   
        Sus. + E6{1}                   21      14      10       3 1.00 1.00            23a  OCC    2023  22211   
        Sus. + E7{1}                   26      13      10       3 1.00 1.00            23a  OCC    1922  22211   
        Sus. + E8{1}                   19      13      11       3 1.00 1.00            23a  OCC    1956  22211   
  
 F09    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       8       7       2 1.00 1.00 1.00 1.00  23a SUST    1278  16700   
        TR:Amb to T1{1}                25       4       6       1 1.00 1.00 1.00 1.00 (17) DISP     687  25050   
        Amb to T1{1}                   25       4       6       1 1.00 1.00 1.00 1.00 (17) DISP     687  25050   
        Sus. + E1{1}                   16      12      10       3 1.00 1.00            23a  OCC    1810  22211   
        Sus. + E2{1}                    9      11      10       3 1.00 1.00            23a  OCC    1685  22211   
        Sus. + E3{1}                   11      10       9       3 1.00 1.00            23a  OCC    1565  22211   
        Sus. + E4{1}                    5       9      10       3 1.00 1.00            23a  OCC    1667  22211   
        Sus. + E5{1}                   29      15      11       3 1.00 1.00            23a  OCC    2169  22211   
        Sus. + E6{1}                   21      14      10       3 1.00 1.00            23a  OCC    2021  22211   
        Sus. + E7{1}                   26      13      10       3 1.00 1.00            23a  OCC    1920  22211   
        Sus. + E8{1}                   19      12      11       3 1.00 1.00            23a  OCC    1955  22211   
  
 M00    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 429      15      22       0 1.11 1.23 1.00 1.00  23a SUST    1042  16700   
        TR:Amb to T1{1}                 9       6       7       0 1.48 1.64 1.64 1.00 (17) DISP     231  25050   
        Amb to T1{1}                    9       6       7       0 1.48 1.64 1.64 1.00 (17) DISP     231  25050   
        Sus. + E1{1}                    7      40      50       2 1.11 1.23            23a  OCC    1896  22211   
        Sus. + E2{1}                    7      41      51       1 1.11 1.23            23a  OCC    1920  22211   
        Sus. + E3{1}                   14      36      44       2 1.11 1.23            23a  OCC    1736  22211   
        Sus. + E4{1}                   14      36      57       1 1.11 1.23            23a  OCC    1983  22211   
        Sus. + E5{1}                    5      46      48       4 1.11 1.23            23a  OCC    1952  22211   
        Sus. + E6{1}                    6      45      52       1 1.11 1.23            23a  OCC    1988  22211   
        Sus. + E7{1}                   15      51      43       4 1.11 1.23            23a  OCC    1957  22211   
        Sus. + E8{1}                   15      50      58       1 1.11 1.23            23a  OCC    2168  22211   
  
 A24 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1113       6      61      64 1.33 1.10 1.00 1.00  23a SUST    1115  16700   
        TR:Amb to T1{1}                44      69     103     111 1.77 1.47 1.00 1.00 (17) DISP    1577  25050   
        Amb to T1{1}                   44      69     103     111 1.77 1.47 1.00 1.00 (17) DISP    1577  25050   
        Sus. + E1{1}                    2      27     142     158 1.33 1.10            23a  OCC    2072  22211   
        Sus. + E2{1}                   24      61      70      64 1.33 1.10            23a  OCC    1654  22211   
        Sus. + E3{1}                    4      27     126     142 1.33 1.10            23a  OCC    1905  22211   
        Sus. + E4{1}                   30      70      76      70 1.33 1.10            23a  OCC    1749  22211   
        Sus. + E5{1}                   11      22     158     157 1.33 1.10            23a  OCC    2157  22211   
        Sus. + E6{1}                   34      55      69      64 1.33 1.10            23a  OCC    1599  22211   
        Sus. + E7{1}                   11      19     139     137 1.33 1.10            23a  OCC    1947  22211   
        Sus. + E8{1}                   41      63      63      70 1.33 1.10            23a  OCC    1678  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 B08 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1363     127       5      11 1.00 1.00 1.00 1.00  23a SUST    1559  16700   
        TR:Amb to T1{1}                46       2      21      16 1.00 1.00 1.00 1.00 (17) DISP     200  25050   
        Amb to T1{1}                   46       2      21      16 1.00 1.00 1.00 1.00 (17) DISP     200  25050   
        Sus. + E1{1}                   73     169      49      34 1.00 1.00            23a  OCC    2063  22211   
        Sus. + E2{1}                   48     159      44      17 1.00 1.00            23a  OCC    1948  22211   
        Sus. + E3{1}                   17     139      49      32 1.00 1.00            23a  OCC    1926  22211   
        Sus. + E4{1}                    7     131      42      22 1.00 1.00            23a  OCC    1837  22211   
        Sus. + E5{1}                   18     134      54      19 1.00 1.00            23a  OCC    1925  22211   
        Sus. + E6{1}                    8     130      61      49 1.00 1.00            23a  OCC    2047  22211   
        Sus. + E7{1}                   39     150      54      21 1.00 1.00            23a  OCC    1973  22211   
        Sus. + E8{1}                   64     159      63      54 1.00 1.00            23a  OCC    2156  22211   
  
 B09    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1364     127       5      11 1.00 1.00 1.00 1.00  23a SUST    1559  16700   
        TR:Amb to T1{1}                46       3      21      16 1.00 1.00 1.00 1.00 (17) DISP     200  25050   
        Amb to T1{1}                   46       3      21      16 1.00 1.00 1.00 1.00 (17) DISP     200  25050   
        Sus. + E1{1}                   73     169      49      34 1.00 1.00            23a  OCC    2063  22211   
        Sus. + E2{1}                   48     159      44      17 1.00 1.00            23a  OCC    1948  22211   
        Sus. + E3{1}                   17     139      49      32 1.00 1.00            23a  OCC    1925  22211   
        Sus. + E4{1}                    7     131      42      22 1.00 1.00            23a  OCC    1836  22211   
        Sus. + E5{1}                   18     134      54      19 1.00 1.00            23a  OCC    1925  22211   
        Sus. + E6{1}                    8     130      60      49 1.00 1.00            23a  OCC    2047  22211   
        Sus. + E7{1}                   39     150      54      21 1.00 1.00            23a  OCC    1972  22211   
        Sus. + E8{1}                   64     159      63      54 1.00 1.00            23a  OCC    2155  22211   
  
 C29    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1054      44      30       0 1.11 1.23 1.00 1.00  23a SUST     940  16700   
        TR:Amb to T1{1}                45      18     100      49 1.48 1.64 1.64 1.00 (17) DISP    1238  25050   
        Amb to T1{1}                   45      18     100      49 1.48 1.64 1.64 1.00 (17) DISP    1238  25050   
        Sus. + E1{1}                   33      50      95      62 1.11 1.23            23a  OCC    1678  22211   
        Sus. + E2{1}                   47      80     152      42 1.11 1.23            23a  OCC    2121  22211   
        Sus. + E3{1}                   17      59     103      61 1.11 1.23            23a  OCC    1737  22211   
        Sus. + E4{1}                   32      72     159      38 1.11 1.23            23a  OCC    2147  22211   
        Sus. + E5{1}                   29      63      61      53 1.11 1.23            23a  OCC    1441  22211   
        Sus. + E6{1}                   35      89     107      56 1.11 1.23            23a  OCC    1823  22211   
        Sus. + E7{1}                   13      52      68      52 1.11 1.23            23a  OCC    1444  22211   
        Sus. + E8{1}                   19      81     113      52 1.11 1.23            23a  OCC    1819  22211   
  
 L11  + Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 139       3       5       0 1.00 1.00 1.00 1.00  23a SUST     835  16700   
        TR:Amb to T1{1}                 9       0       2       1 1.00 1.00 1.00 1.00 (17) DISP     231  25050   
        Amb to T1{1}                    9       0       2       1 1.00 1.00 1.00 1.00 (17) DISP     231  25050   
        Sus. + E1{1}                    3       7      17       1 1.00 1.00            23a  OCC    2075  22211   
        Sus. + E2{1}                    3       6      16       2 1.00 1.00            23a  OCC    1944  22211   
        Sus. + E3{1}                    4       7      18       1 1.00 1.00            23a  OCC    2138  22211   
        Sus. + E4{1}                    4       6      16       2 1.00 1.00            23a  OCC    1989  22211   
        Sus. + E5{1}                    4       7       6       0 1.00 1.00            23a  OCC    1275  22211   
        Sus. + E6{1}                    3       6       7       1 1.00 1.00            23a  OCC    1258  22211   
        Sus. + E7{1}                    6       7       6       1 1.00 1.00            23a  OCC    1299  22211   
        Sus. + E8{1}                    5       6       7       1 1.00 1.00            23a  OCC    1222  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A24 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108       8      72      10 1.33 1.10 1.00 1.00  23a SUST    1102  16700   
        TR:Amb to T1{1}                42      68     138      12 1.77 1.47 1.00 1.00 (17) DISP    1662  25050   
        Amb to T1{1}                   42      68     138      12 1.77 1.47 1.00 1.00 (17) DISP    1662  25050   
        Sus. + E1{1}                    8      31     191      22 1.33 1.10            23a  OCC    2082  22211   
        Sus. + E2{1}                   35      66      79      16 1.33 1.10            23a  OCC    1682  22211   
        Sus. + E3{1}                   11      32     172      19 1.33 1.10            23a  OCC    1940  22211   
        Sus. + E4{1}                   44      76      83      15 1.33 1.10            23a  OCC    1782  22211   
        Sus. + E5{1}                    7      22     199      11 1.33 1.10            23a  OCC    2130  22211   
        Sus. + E6{1}                   34      56      74      14 1.33 1.10            23a  OCC    1580  22211   
        Sus. + E7{1}                    8      20     176      11 1.33 1.10            23a  OCC    1943  22211   
        Sus. + E8{1}                   43      65      74      15 1.33 1.10            23a  OCC    1670  22211   
  
 T02    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 434      23       1       3 1.72 1.72 1.00 1.00  23a SUST    1324  16700   
        TR:Amb to T1{1}                 3       3       3       3 2.30 2.30 2.30 1.00 (17) DISP     194  25050   
        Amb to T1{1}                    3       3       3       3 2.30 2.30 2.30 1.00 (17) DISP     194  25050   
        Sus. + E1{1}                    7      36      16       3 1.72 1.72            23a  OCC    2101  22211   
        Sus. + E2{1}                    8      34      13       4 1.72 1.72            23a  OCC    1956  22211   
        Sus. + E3{1}                   12      30      16       4 1.72 1.72            23a  OCC    1994  22211   
        Sus. + E4{1}                   11      39      13       3 1.72 1.72            23a  OCC    2129  22211   
        Sus. + E5{1}                    8      37      10       5 1.72 1.72            23a  OCC    1983  22211   
        Sus. + E6{1}                   10      32      14       7 1.72 1.72            23a  OCC    1954  22211   
        Sus. + E7{1}                   10      31      10       5 1.72 1.72            23a  OCC    1809  22211   
        Sus. + E8{1}                    9      38      13       6 1.72 1.72            23a  OCC    2099  22211   
  
 L11  - Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 140       3       5       0 1.00 1.00 1.00 1.00  23a SUST     835  16700   
        TR:Amb to T1{1}                 5       0       2       1 1.00 1.00 1.00 1.00 (17) DISP     223  25050   
        Amb to T1{1}                    5       0       2       1 1.00 1.00 1.00 1.00 (17) DISP     223  25050   
        Sus. + E1{1}                    1       7      17       1 1.00 1.00            23a  OCC    2073  22211   
        Sus. + E2{1}                    1       6      16       2 1.00 1.00            23a  OCC    1941  22211   
        Sus. + E3{1}                    0       7      18       1 1.00 1.00            23a  OCC    2129  22211   
        Sus. + E4{1}                    0       6      16       2 1.00 1.00            23a  OCC    1980  22211   
        Sus. + E5{1}                    0       7       6       0 1.00 1.00            23a  OCC    1267  22211   
        Sus. + E6{1}                    1       6       7       1 1.00 1.00            23a  OCC    1252  22211   
        Sus. + E7{1}                    2       7       6       1 1.00 1.00            23a  OCC    1290  22211   
        Sus. + E8{1}                    1       6       7       1 1.00 1.00            23a  OCC    1214  22211   
  
 L17    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 440      22      14       0 1.72 1.72 1.00 1.00  23a SUST    1440  16700   
        TR:Amb to T1{1}                 9       6       5       0 2.30 2.30 2.30 1.00 (17) DISP     413  25050   
        Amb to T1{1}                    9       6       5       0 2.30 2.30 2.30 1.00 (17) DISP     413  25050   
        Sus. + E1{1}                    5      28      21       2 1.72 1.72            23a  OCC    1815  22211   
        Sus. + E2{1}                    5      27      21       1 1.72 1.72            23a  OCC    1778  22211   
        Sus. + E3{1}                   12      23      17       2 1.72 1.72            23a  OCC    1574  22211   
        Sus. + E4{1}                   12      32      17       1 1.72 1.72            23a  OCC    1873  22211   
        Sus. + E5{1}                    4      27      24       4 1.72 1.72            23a  OCC    1873  22211   
        Sus. + E6{1}                    5      27      23       1 1.72 1.72            23a  OCC    1847  22211   
        Sus. + E7{1}                   14      22      28       4 1.72 1.72            23a  OCC    1995  22211   
        Sus. + E8{1}                   13      33      27       1 1.72 1.72            23a  OCC    2125  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 256 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 255 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 103 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H24 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 522       3       0       1 1.70 1.41 1.00 1.00  23a SUST     626  16700   
        TR:Amb to T1{1}                37      37      21      31 2.26 1.88 1.00 1.00 (17) DISP    2124  25050   
        Amb to T1{1}                   37      37      21      31 2.26 1.88 1.00 1.00 (17) DISP    2124  25050   
        Sus. + E1{1}                   27      23      19      15 1.70 1.41            23a  OCC    1684  22211   
        Sus. + E2{1}                   17      12      15      12 1.70 1.41            23a  OCC    1279  22211   
        Sus. + E3{1}                   29      24      19      15 1.70 1.41            23a  OCC    1712  22211   
        Sus. + E4{1}                   20      13      15      12 1.70 1.41            23a  OCC    1302  22211   
        Sus. + E5{1}                   19      17       3      10 1.70 1.41            23a  OCC    1245  22211   
        Sus. + E6{1}                    9       6       2      13 1.70 1.41            23a  OCC     940  22211   
        Sus. + E7{1}                   21      18       3      10 1.70 1.41            23a  OCC    1277  22211   
        Sus. + E8{1}                   11       7       1      13 1.70 1.41            23a  OCC     956  22211   
  
 N32    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1115      36       1       3 1.00 1.00 1.00 1.00  23a SUST     788  16700   
        TR:Amb to T1{1}               466      92      33      56 1.00 1.00 1.00 1.00 (17) DISP     969  25050   
        Amb to T1{1}                  466      92      33      56 1.00 1.00 1.00 1.00 (17) DISP     969  25050   
        Sus. + E1{1}                  198      77     107     120 1.00 1.00            23a  OCC    2034  22211   
        Sus. + E2{1}                  207      59     133     112 1.00 1.00            23a  OCC    2115  22211   
        Sus. + E3{1}                  197      86     108     119 1.00 1.00            23a  OCC    2052  22211   
        Sus. + E4{1}                  206      69     134     111 1.00 1.00            23a  OCC    2124  22211   
        Sus. + E5{1}                  166      73      73     108 1.00 1.00            23a  OCC    1799  22211   
        Sus. + E6{1}                  176      57      99     100 1.00 1.00            23a  OCC    1857  22211   
        Sus. + E7{1}                  165      82      74     107 1.00 1.00            23a  OCC    1819  22211   
        Sus. + E8{1}                  175      66     100      99 1.00 1.00            23a  OCC    1868  22211   
  
 L13 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 157      11       3       0 1.00 1.00 1.00 1.00  23a SUST    1393  16700   
        TR:Amb to T1{1}                 9       6       1       1 1.31 1.09 1.00 1.00 (17) DISP     711  25050   
        Amb to T1{1}                    9       6       1       1 1.31 1.09 1.00 1.00 (17) DISP     711  25050   
        Sus. + E1{1}                    1      11       5       1 1.00 1.00            23a  OCC    1545  22211   
        Sus. + E2{1}                    1      15       6       2 1.00 1.00            23a  OCC    1939  22211   
        Sus. + E3{1}                    6      13       5       1 1.00 1.00            23a  OCC    1723  22211   
        Sus. + E4{1}                    6      18       5       2 1.00 1.00            23a  OCC    2124  22211   
        Sus. + E5{1}                    2      11       4       0 1.00 1.00            23a  OCC    1463  22211   
        Sus. + E6{1}                    1      15       6       1 1.00 1.00            23a  OCC    1928  22211   
        Sus. + E7{1}                    8      13       4       1 1.00 1.00            23a  OCC    1667  22211   
        Sus. + E8{1}                    7      17       6       1 1.00 1.00            23a  OCC    2101  22211   
  
 L13 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 157       6       9       0 1.00 1.00 1.00 1.00  23a SUST    1393  16700   
        TR:Amb to T1{1}                 9       4       4       1 1.00 1.00 1.00 1.00 (17) DISP     552  25050   
        Amb to T1{1}                    9       4       4       1 1.00 1.00 1.00 1.00 (17) DISP     552  25050   
        Sus. + E1{1}                    1       7      10       1 1.00 1.00            23a  OCC    1545  22211   
        Sus. + E2{1}                    1      11      10       2 1.00 1.00            23a  OCC    1939  22211   
        Sus. + E3{1}                    6       7      12       1 1.00 1.00            23a  OCC    1723  22211   
        Sus. + E4{1}                    6      13      12       2 1.00 1.00            23a  OCC    2124  22211   
        Sus. + E5{1}                    2       7       9       0 1.00 1.00            23a  OCC    1463  22211   
        Sus. + E6{1}                    1      12      10       1 1.00 1.00            23a  OCC    1927  22211   
        Sus. + E7{1}                    8       8      11       1 1.00 1.00            23a  OCC    1667  22211   
        Sus. + E8{1}                    7      13      11       1 1.00 1.00            23a  OCC    2101  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L12    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 157       6       9       0 1.00 1.00 1.00 1.00  23a SUST    1393  16700   
        TR:Amb to T1{1}                 9       4       4       1 1.00 1.00 1.00 1.00 (17) DISP     552  25050   
        Amb to T1{1}                    9       4       4       1 1.00 1.00 1.00 1.00 (17) DISP     552  25050   
        Sus. + E1{1}                    1       7      10       1 1.00 1.00            23a  OCC    1544  22211   
        Sus. + E2{1}                    1      11      10       2 1.00 1.00            23a  OCC    1938  22211   
        Sus. + E3{1}                    6       7      12       1 1.00 1.00            23a  OCC    1723  22211   
        Sus. + E4{1}                    6      13      12       2 1.00 1.00            23a  OCC    2123  22211   
        Sus. + E5{1}                    2       7       9       0 1.00 1.00            23a  OCC    1462  22211   
        Sus. + E6{1}                    1      12      10       1 1.00 1.00            23a  OCC    1927  22211   
        Sus. + E7{1}                    8       8      11       1 1.00 1.00            23a  OCC    1667  22211   
        Sus. + E8{1}                    7      13      11       1 1.00 1.00            23a  OCC    2100  22211   
  
 F10 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 120       8       6       3 1.00 1.00 1.00 1.00  23a SUST    1298  16700   
        TR:Amb to T1{1}                18       3       5       4 1.31 1.09 1.00 1.00 (17) DISP     701  25050   
        Amb to T1{1}                   18       3       5       4 1.31 1.09 1.00 1.00 (17) DISP     701  25050   
        Sus. + E1{1}                   12      12      10       5 1.00 1.00            23a  OCC    1806  22211   
        Sus. + E2{1}                    7      11       9       5 1.00 1.00            23a  OCC    1700  22211   
        Sus. + E3{1}                    7       9       8       4 1.00 1.00            23a  OCC    1574  22211   
        Sus. + E4{1}                    3       9      10       5 1.00 1.00            23a  OCC    1701  22211   
        Sus. + E5{1}                   22      15      11       6 1.00 1.00            23a  OCC    2122  22211   
        Sus. + E6{1}                   16      14      10       6 1.00 1.00            23a  OCC    1991  22211   
        Sus. + E7{1}                   18      13       9       5 1.00 1.00            23a  OCC    1863  22211   
        Sus. + E8{1}                   13      12      11       6 1.00 1.00            23a  OCC    1937  22211   
  
 H28    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 577       2       1       1 1.00 1.00 1.00 1.00  23a SUST     633  16700   
        TR:Amb to T1{1}                32      19      34       8 1.00 1.00 1.00 1.00 (17) DISP     873  25050   
        Amb to T1{1}                   32      19      34       8 1.00 1.00 1.00 1.00 (17) DISP     873  25050   
        Sus. + E1{1}                   10      61      29       3 1.00 1.00            23a  OCC    2112  22211   
        Sus. + E2{1}                    1      23      31       2 1.00 1.00            23a  OCC    1458  22211   
        Sus. + E3{1}                   26      61      28       3 1.00 1.00            23a  OCC    2116  22211   
        Sus. + E4{1}                   17      22      31       3 1.00 1.00            23a  OCC    1463  22211   
        Sus. + E5{1}                    1      61      28       9 1.00 1.00            23a  OCC    2098  22211   
        Sus. + E6{1}                    8      23      25       9 1.00 1.00            23a  OCC    1369  22211   
        Sus. + E7{1}                   16      60      28       9 1.00 1.00            23a  OCC    2104  22211   
        Sus. + E8{1}                    7      22      25       9 1.00 1.00            23a  OCC    1363  22211   
  
 N28    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120       6      17       6 1.00 1.00 1.00 1.00  23a SUST     657  16700   
        TR:Amb to T1{1}               368      17     280       7 1.00 1.00 1.00 1.00 (17) DISP    2116  25050   
        Amb to T1{1}                  368      17     280       7 1.00 1.00 1.00 1.00 (17) DISP    2116  25050   
        Sus. + E1{1}                  147       7      37      18 1.00 1.00            23a  OCC     889  22211   
        Sus. + E2{1}                  143      70      50      19 1.00 1.00            23a  OCC    1250  22211   
        Sus. + E3{1}                  146      11      38      17 1.00 1.00            23a  OCC     898  22211   
        Sus. + E4{1}                  143      64      49      19 1.00 1.00            23a  OCC    1208  22211   
        Sus. + E5{1}                  141      35      71       9 1.00 1.00            23a  OCC    1163  22211   
        Sus. + E6{1}                  138      41      17       7 1.00 1.00            23a  OCC     971  22211   
        Sus. + E7{1}                  140      37      71       8 1.00 1.00            23a  OCC    1175  22211   
        Sus. + E8{1}                  137      37      18       6 1.00 1.00            23a  OCC     945  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 D01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1016      13       6       6 1.00 1.00 1.00 1.00  23a SUST     583  16700   
        TR:Amb to T1{1}               291      70      52      27 1.00 1.00 1.00 1.00 (17) DISP     758  25050   
        Amb to T1{1}                  291      70      52      27 1.00 1.00 1.00 1.00 (17) DISP     758  25050   
        Sus. + E1{1}                   67      29      56      24 1.00 1.00            23a  OCC    1016  22211   
        Sus. + E2{1}                   37      37      58      72 1.00 1.00            23a  OCC    1232  22211   
        Sus. + E3{1}                   41      27      58      25 1.00 1.00            23a  OCC    1019  22211   
        Sus. + E4{1}                   16      34      60      71 1.00 1.00            23a  OCC    1217  22211   
        Sus. + E5{1}                   72      29     204      62 1.00 1.00            23a  OCC    2111  22211   
        Sus. + E6{1}                   51      32     156      93 1.00 1.00            23a  OCC    1870  22211   
        Sus. + E7{1}                   46      27     206      62 1.00 1.00            23a  OCC    2109  22211   
        Sus. + E8{1}                   30      28     156      91 1.00 1.00            23a  OCC    1849  22211   
  
 A41 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1252      93       5      10 1.33 1.10 1.00 1.00  23a SUST    1486  16700   
        TR:Amb to T1{1}                 6      20       9      26 1.77 1.47 1.00 1.00 (17) DISP     328  25050   
        Amb to T1{1}                    6      20       9      26 1.77 1.47 1.00 1.00 (17) DISP     328  25050   
        Sus. + E1{1}                   19     120      35      26 1.33 1.10            23a  OCC    1858  22211   
        Sus. + E2{1}                   11      94      28      19 1.33 1.10            23a  OCC    1686  22211   
        Sus. + E3{1}                   50      96      34      25 1.33 1.10            23a  OCC    1761  22211   
        Sus. + E4{1}                   42     112      27      24 1.33 1.10            23a  OCC    1767  22211   
        Sus. + E5{1}                   46     150      34      21 1.33 1.10            23a  OCC    2096  22211   
        Sus. + E6{1}                   56     124      41      47 1.33 1.10            23a  OCC    1999  22211   
        Sus. + E7{1}                   15     125      34      23 1.33 1.10            23a  OCC    1885  22211   
        Sus. + E8{1}                   25     106      43      53 1.33 1.10            23a  OCC    1941  22211   
  
 F07 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       6       7       2 1.00 1.00 1.00 1.00  23a SUST    1177  16700   
        TR:Amb to T1{1}                25       3       2       1 1.31 1.09 1.00 1.00 (17) DISP     429  25050   
        Amb to T1{1}                   25       3       2       1 1.31 1.09 1.00 1.00 (17) DISP     429  25050   
        Sus. + E1{1}                   19       8      13       3 1.00 1.00            23a  OCC    1776  22211   
        Sus. + E2{1}                   11       9      10       3 1.00 1.00            23a  OCC    1606  22211   
        Sus. + E3{1}                   14       7      11       3 1.00 1.00            23a  OCC    1567  22211   
        Sus. + E4{1}                    7       7      11       3 1.00 1.00            23a  OCC    1582  22211   
        Sus. + E5{1}                   27       7      16       3 1.00 1.00            23a  OCC    2079  22211   
        Sus. + E6{1}                   18       8      10       3 1.00 1.00            23a  OCC    1543  22211   
        Sus. + E7{1}                   23       6      14       3 1.00 1.00            23a  OCC    1890  22211   
        Sus. + E8{1}                   16       6      11       3 1.00 1.00            23a  OCC    1580  22211   
  
 F07 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       6       7       2 1.00 1.00 1.00 1.00  23a SUST    1177  16700   
        TR:Amb to T1{1}                25       3       2       1 1.00 1.00 1.00 1.00 (17) DISP     361  25050   
        Amb to T1{1}                   25       3       2       1 1.00 1.00 1.00 1.00 (17) DISP     361  25050   
        Sus. + E1{1}                   19       8      13       3 1.00 1.00            23a  OCC    1776  22211   
        Sus. + E2{1}                   11       9      10       3 1.00 1.00            23a  OCC    1606  22211   
        Sus. + E3{1}                   14       7      11       3 1.00 1.00            23a  OCC    1567  22211   
        Sus. + E4{1}                    7       7      11       3 1.00 1.00            23a  OCC    1582  22211   
        Sus. + E5{1}                   27       7      16       3 1.00 1.00            23a  OCC    2078  22211   
        Sus. + E6{1}                   18       8      10       3 1.00 1.00            23a  OCC    1543  22211   
        Sus. + E7{1}                   23       6      14       3 1.00 1.00            23a  OCC    1889  22211   
        Sus. + E8{1}                   16       6      11       3 1.00 1.00            23a  OCC    1579  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 F08    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       6       7       2 1.00 1.00 1.00 1.00  23a SUST    1175  16700   
        TR:Amb to T1{1}                25       3       2       1 1.00 1.00 1.00 1.00 (17) DISP     360  25050   
        Amb to T1{1}                   25       3       2       1 1.00 1.00 1.00 1.00 (17) DISP     360  25050   
        Sus. + E1{1}                   19       8      13       3 1.00 1.00            23a  OCC    1775  22211   
        Sus. + E2{1}                   11       9      10       3 1.00 1.00            23a  OCC    1604  22211   
        Sus. + E3{1}                   14       7      11       3 1.00 1.00            23a  OCC    1566  22211   
        Sus. + E4{1}                    7       7      11       3 1.00 1.00            23a  OCC    1581  22211   
        Sus. + E5{1}                   27       7      16       3 1.00 1.00            23a  OCC    2077  22211   
        Sus. + E6{1}                   18       8      10       3 1.00 1.00            23a  OCC    1542  22211   
        Sus. + E7{1}                   23       6      14       3 1.00 1.00            23a  OCC    1888  22211   
        Sus. + E8{1}                   16       6      11       3 1.00 1.00            23a  OCC    1578  22211   
  
 A26    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      39       2      96 1.00 1.00 1.00 1.00  23a SUST    1065  16700   
        TR:Amb to T1{1}                20      26      46     157 1.00 1.00 1.00 1.00 (17) DISP    1156  25050   
        Amb to T1{1}                   20      26      46     157 1.00 1.00 1.00 1.00 (17) DISP    1156  25050   
        Sus. + E1{1}                    7      41      16     221 1.00 1.00            23a  OCC    1978  22211   
        Sus. + E2{1}                    2      45      37     102 1.00 1.00            23a  OCC    1322  22211   
        Sus. + E3{1}                    8      47      15     197 1.00 1.00            23a  OCC    1802  22211   
        Sus. + E4{1}                    2      54      40     112 1.00 1.00            23a  OCC    1381  22211   
        Sus. + E5{1}                    9      59      14     233 1.00 1.00            23a  OCC    2074  22211   
        Sus. + E6{1}                   17      51      33     103 1.00 1.00            23a  OCC    1316  22211   
        Sus. + E7{1}                    8      49      10     204 1.00 1.00            23a  OCC    1854  22211   
        Sus. + E8{1}                   17      42      36      99 1.00 1.00            23a  OCC    1317  22211   
  
 N04 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     155       1      22 1.00 1.00 1.00 1.00  23a SUST    1660  16700   
        TR:Amb to T1{1}                46      52       6       7 1.00 1.00 1.00 1.00 (17) DISP     391  25050   
        Amb to T1{1}                   46      52       6       7 1.00 1.00 1.00 1.00 (17) DISP     391  25050   
        Sus. + E1{1}                   30     158       7      50 1.00 1.00            23a  OCC    1870  22211   
        Sus. + E2{1}                   33     158       8      51 1.00 1.00            23a  OCC    1877  22211   
        Sus. + E3{1}                   35     155       8      44 1.00 1.00            23a  OCC    1830  22211   
        Sus. + E4{1}                   38     161       7      56 1.00 1.00            23a  OCC    1921  22211   
        Sus. + E5{1}                   35     187       8      48 1.00 1.00            23a  OCC    1977  22211   
        Sus. + E6{1}                   36     193       8      52 1.00 1.00            23a  OCC    2027  22211   
        Sus. + E7{1}                   37     189       8      42 1.00 1.00            23a  OCC    1968  22211   
        Sus. + E8{1}                   38     196       7      57 1.00 1.00            23a  OCC    2066  22211   
  
 F07 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 120       6       7       4 1.00 1.00 1.00 1.00  23a SUST    1185  16700   
        TR:Amb to T1{1}                17       2       2       1 1.31 1.09 1.00 1.00 (17) DISP     335  25050   
        Amb to T1{1}                   17       2       2       1 1.31 1.09 1.00 1.00 (17) DISP     335  25050   
        Sus. + E1{1}                   14       8      11       7 1.00 1.00            23a  OCC    1748  22211   
        Sus. + E2{1}                    9       9       9       5 1.00 1.00            23a  OCC    1582  22211   
        Sus. + E3{1}                    9       6      10       6 1.00 1.00            23a  OCC    1551  22211   
        Sus. + E4{1}                    5       7      10       6 1.00 1.00            23a  OCC    1571  22211   
        Sus. + E5{1}                   19       6      14       9 1.00 1.00            23a  OCC    2064  22211   
        Sus. + E6{1}                   13       7       9       5 1.00 1.00            23a  OCC    1508  22211   
        Sus. + E7{1}                   15       8      12       8 1.00 1.00            23a  OCC    1890  22211   
        Sus. + E8{1}                   10       6      10       6 1.00 1.00            23a  OCC    1573  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     154       1      22 1.00 1.00 1.00 1.00  23a SUST    1658  16700   
        TR:Amb to T1{1}                46      52       6       7 1.00 1.00 1.00 1.00 (17) DISP     390  25050   
        Amb to T1{1}                   46      52       6       7 1.00 1.00 1.00 1.00 (17) DISP     390  25050   
        Sus. + E1{1}                   30     158       7      50 1.00 1.00            23a  OCC    1867  22211   
        Sus. + E2{1}                   33     158       8      51 1.00 1.00            23a  OCC    1875  22211   
        Sus. + E3{1}                   35     155       8      44 1.00 1.00            23a  OCC    1828  22211   
        Sus. + E4{1}                   38     161       7      56 1.00 1.00            23a  OCC    1918  22211   
        Sus. + E5{1}                   35     187       8      48 1.00 1.00            23a  OCC    1974  22211   
        Sus. + E6{1}                   36     193       8      52 1.00 1.00            23a  OCC    2024  22211   
        Sus. + E7{1}                   37     189       8      42 1.00 1.00            23a  OCC    1965  22211   
        Sus. + E8{1}                   38     195       7      57 1.00 1.00            23a  OCC    2063  22211   
  
 L20    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 430      22      15       0 1.00 1.00 1.00 1.00  23a SUST    1031  16700   
        TR:Amb to T1{1}                 9       7       6       0 1.00 1.00 1.00 1.00 (17) DISP     210  25050   
        Amb to T1{1}                    9       7       6       0 1.00 1.00 1.00 1.00 (17) DISP     210  25050   
        Sus. + E1{1}                    7      47      38       2 1.00 1.00            23a  OCC    1794  22211   
        Sus. + E2{1}                    7      47      38       1 1.00 1.00            23a  OCC    1811  22211   
        Sus. + E3{1}                   14      41      33       2 1.00 1.00            23a  OCC    1637  22211   
        Sus. + E4{1}                   13      53      33       1 1.00 1.00            23a  OCC    1858  22211   
        Sus. + E5{1}                    5      45      43       4 1.00 1.00            23a  OCC    1856  22211   
        Sus. + E6{1}                    6      48      42       1 1.00 1.00            23a  OCC    1879  22211   
        Sus. + E7{1}                   15      40      47       4 1.00 1.00            23a  OCC    1880  22211   
        Sus. + E8{1}                   14      54      46       1 1.00 1.00            23a  OCC    2056  22211   
  
 H07  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      39       7       7 1.08 1.19 1.00 1.00  23a SUST    1483  16700   
        TR:Amb to T1{1}                70       6       8      10 1.44 1.58 1.58 1.00 (17) DISP     479  25050   
        Amb to T1{1}                   70       6       8      10 1.44 1.58 1.58 1.00 (17) DISP     479  25050   
        Sus. + E1{1}                   45      39      24      18 1.08 1.19            23a  OCC    2037  22211   
        Sus. + E2{1}                   48      48      11      14 1.08 1.19            23a  OCC    1836  22211   
        Sus. + E3{1}                   46      47      23      19 1.08 1.19            23a  OCC    2054  22211   
        Sus. + E4{1}                   49      40      10      16 1.08 1.19            23a  OCC    1718  22211   
        Sus. + E5{1}                   39      40      18      14 1.08 1.19            23a  OCC    1850  22211   
        Sus. + E6{1}                   48      49      13      12 1.08 1.19            23a  OCC    1848  22211   
        Sus. + E7{1}                   40      45      17      16 1.08 1.19            23a  OCC    1878  22211   
        Sus. + E8{1}                   49      41      14      14 1.08 1.19            23a  OCC    1759  22211   
  
 B04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1348     101       4      13 1.00 1.00 1.00 1.00  23a SUST    1370  16700   
        TR:Amb to T1{1}                46      71      26       9 1.00 1.00 1.00 1.00 (17) DISP     551  25050   
        Amb to T1{1}                   46      71      26       9 1.00 1.00 1.00 1.00 (17) DISP     551  25050   
        Sus. + E1{1}                   71     157      70      20 1.00 1.00            23a  OCC    2028  22211   
        Sus. + E2{1}                   46     112      64      47 1.00 1.00            23a  OCC    1892  22211   
        Sus. + E3{1}                   19     132      71      23 1.00 1.00            23a  OCC    1913  22211   
        Sus. + E4{1}                    5     111      62      53 1.00 1.00            23a  OCC    1882  22211   
        Sus. + E5{1}                   16     142      77      38 1.00 1.00            23a  OCC    2010  22211   
        Sus. + E6{1}                   10     105      86      14 1.00 1.00            23a  OCC    1968  22211   
        Sus. + E7{1}                   37     117      77      36 1.00 1.00            23a  OCC    1948  22211   
        Sus. + E8{1}                   62     126      89      19 1.00 1.00            23a  OCC    2036  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 B05 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1348     101       4      13 1.00 1.00 1.00 1.00  23a SUST    1370  16700   
        TR:Amb to T1{1}                46      71      26       9 1.00 1.00 1.00 1.00 (17) DISP     550  25050   
        Amb to T1{1}                   46      71      26       9 1.00 1.00 1.00 1.00 (17) DISP     550  25050   
        Sus. + E1{1}                   71     157      70      20 1.00 1.00            23a  OCC    2028  22211   
        Sus. + E2{1}                   46     112      64      47 1.00 1.00            23a  OCC    1892  22211   
        Sus. + E3{1}                   19     132      71      23 1.00 1.00            23a  OCC    1913  22211   
        Sus. + E4{1}                    5     111      62      53 1.00 1.00            23a  OCC    1882  22211   
        Sus. + E5{1}                   16     142      77      38 1.00 1.00            23a  OCC    2009  22211   
        Sus. + E6{1}                   10     105      86      14 1.00 1.00            23a  OCC    1967  22211   
        Sus. + E7{1}                   37     117      77      36 1.00 1.00            23a  OCC    1948  22211   
        Sus. + E8{1}                   62     126      89      19 1.00 1.00            23a  OCC    2036  22211   
  
 D02    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1020      12       5       6 1.00 1.00 1.00 1.00  23a SUST     577  16700   
        TR:Amb to T1{1}               291     101      46      27 1.00 1.00 1.00 1.00 (17) DISP     924  25050   
        Amb to T1{1}                  291     101      46      27 1.00 1.00 1.00 1.00 (17) DISP     924  25050   
        Sus. + E1{1}                   66      28      44      24 1.00 1.00            23a  OCC     933  22211   
        Sus. + E2{1}                   36      45      46      72 1.00 1.00            23a  OCC    1199  22211   
        Sus. + E3{1}                   41      26      46      25 1.00 1.00            23a  OCC     933  22211   
        Sus. + E4{1}                   16      43      47      71 1.00 1.00            23a  OCC    1182  22211   
        Sus. + E5{1}                   72      29     194      62 1.00 1.00            23a  OCC    2036  22211   
        Sus. + E6{1}                   51      42     150      93 1.00 1.00            23a  OCC    1838  22211   
        Sus. + E7{1}                   47      26     195      62 1.00 1.00            23a  OCC    2033  22211   
        Sus. + E8{1}                   31      40     150      91 1.00 1.00            23a  OCC    1816  22211   
  
 S13    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 428       0      25       3 1.11 1.23 1.00 1.00  23a SUST    1026  16700   
        TR:Amb to T1{1}                 3       1       4       3 1.48 1.64 1.64 1.00 (17) DISP     126  25050   
        Amb to T1{1}                    3       1       4       3 1.48 1.64 1.64 1.00 (17) DISP     126  25050   
        Sus. + E1{1}                    7      30      53       3 1.11 1.23            23a  OCC    1941  22211   
        Sus. + E2{1}                    9      28      53       4 1.11 1.23            23a  OCC    1914  22211   
        Sus. + E3{1}                   13      30      47       4 1.11 1.23            23a  OCC    1853  22211   
        Sus. + E4{1}                   11      29      59       3 1.11 1.23            23a  OCC    2035  22211   
        Sus. + E5{1}                    9      27      55       5 1.11 1.23            23a  OCC    1939  22211   
        Sus. + E6{1}                   11      29      50       7 1.11 1.23            23a  OCC    1891  22211   
        Sus. + E7{1}                   11      27      49       5 1.11 1.23            23a  OCC    1824  22211   
        Sus. + E8{1}                   10      28      57       6 1.11 1.23            23a  OCC    1993  22211   
  
 L13 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 151      10       2       2 1.00 1.00 1.00 1.00  23a SUST    1305  16700   
        TR:Amb to T1{1}                 7       6       0       1 1.31 1.09 1.00 1.00 (17) DISP     679  25050   
        Amb to T1{1}                    7       6       0       1 1.31 1.09 1.00 1.00 (17) DISP     679  25050   
        Sus. + E1{1}                    0      10       4       3 1.00 1.00            23a  OCC    1463  22211   
        Sus. + E2{1}                    2      15       3       6 1.00 1.00            23a  OCC    1869  22211   
        Sus. + E3{1}                    4      12       4       3 1.00 1.00            23a  OCC    1614  22211   
        Sus. + E4{1}                    6      17       3       5 1.00 1.00            23a  OCC    2035  22211   
        Sus. + E5{1}                    1      10       3       2 1.00 1.00            23a  OCC    1392  22211   
        Sus. + E6{1}                    3      14       4       5 1.00 1.00            23a  OCC    1860  22211   
        Sus. + E7{1}                    6      12       3       2 1.00 1.00            23a  OCC    1560  22211   
        Sus. + E8{1}                    7      16       3       5 1.00 1.00            23a  OCC    2015  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H07  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      39       6      11 1.08 1.19 1.00 1.00  23a SUST    1501  16700   
        TR:Amb to T1{1}                71       7       8      23 1.44 1.58 1.58 1.00 (17) DISP     668  25050   
        Amb to T1{1}                   71       7       8      23 1.44 1.58 1.58 1.00 (17) DISP     668  25050   
        Sus. + E1{1}                   46      43      20      13 1.08 1.19            23a  OCC    1939  22211   
        Sus. + E2{1}                   44      40       8      13 1.08 1.19            23a  OCC    1617  22211   
        Sus. + E3{1}                   48      44      18      12 1.08 1.19            23a  OCC    1895  22211   
        Sus. + E4{1}                   45      49       9      13 1.08 1.19            23a  OCC    1797  22211   
        Sus. + E5{1}                   40      45      13      22 1.08 1.19            23a  OCC    1869  22211   
        Sus. + E6{1}                   44      39      18      22 1.08 1.19            23a  OCC    1938  22211   
        Sus. + E7{1}                   42      43      11      24 1.08 1.19            23a  OCC    1870  22211   
        Sus. + E8{1}                   45      48      18      24 1.08 1.19            23a  OCC    2034  22211   
  
 A29    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      71       1      25 1.00 1.00 1.00 1.00  23a SUST    1059  16700   
        TR:Amb to T1{1}                13      16      28       7 1.00 1.00 1.00 1.00 (17) DISP     236  25050   
        Amb to T1{1}                   13      16      28       7 1.00 1.00 1.00 1.00 (17) DISP     236  25050   
        Sus. + E1{1}                    2     186      16      44 1.00 1.00            23a  OCC    1907  22211   
        Sus. + E2{1}                    6     159      45      48 1.00 1.00            23a  OCC    1793  22211   
        Sus. + E3{1}                    2     171      15      38 1.00 1.00            23a  OCC    1796  22211   
        Sus. + E4{1}                    6     143      47      55 1.00 1.00            23a  OCC    1715  22211   
        Sus. + E5{1}                    3     153      18      50 1.00 1.00            23a  OCC    1689  22211   
        Sus. + E6{1}                    1     184      11      43 1.00 1.00            23a  OCC    1887  22211   
        Sus. + E7{1}                    3     169      19      44 1.00 1.00            23a  OCC    1789  22211   
        Sus. + E8{1}                    2     202      13      50 1.00 1.00            23a  OCC    2025  22211   
  
 N43    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1116      23       4      40 1.00 1.00 1.00 1.00  23a SUST     749  16700   
        TR:Amb to T1{1}               491       2     159       5 1.00 1.00 1.00 1.00 (17) DISP    1326  25050   
        Amb to T1{1}                  491       2     159       5 1.00 1.00 1.00 1.00 (17) DISP    1326  25050   
        Sus. + E1{1}                  279      32       8      47 1.00 1.00            23a  OCC     961  22211   
        Sus. + E2{1}                  176      28     167      49 1.00 1.00            23a  OCC    2014  22211   
        Sus. + E3{1}                  278      27       9      56 1.00 1.00            23a  OCC     962  22211   
        Sus. + E4{1}                  175      23     168      58 1.00 1.00            23a  OCC    2024  22211   
        Sus. + E5{1}                  247      32      89      45 1.00 1.00            23a  OCC    1482  22211   
        Sus. + E6{1}                  145      28      78      48 1.00 1.00            23a  OCC    1355  22211   
        Sus. + E7{1}                  246      27      88      55 1.00 1.00            23a  OCC    1480  22211   
        Sus. + E8{1}                  143      23      79      57 1.00 1.00            23a  OCC    1369  22211   
  
 H10  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 516      14       6       0 1.08 1.19 1.00 1.00  23a SUST     902  16700   
        TR:Amb to T1{1}                69      19      39      11 1.44 1.58 1.58 1.00 (17) DISP    1572  25050   
        Amb to T1{1}                   69      19      39      11 1.44 1.58 1.58 1.00 (17) DISP    1572  25050   
        Sus. + E1{1}                   34      20      27       0 1.08 1.19            23a  OCC    1502  22211   
        Sus. + E2{1}                   58      20      33       1 1.08 1.19            23a  OCC    1682  22211   
        Sus. + E3{1}                   35      24      27       0 1.08 1.19            23a  OCC    1546  22211   
        Sus. + E4{1}                   58      17      33       1 1.08 1.19            23a  OCC    1688  22211   
        Sus. + E5{1}                   28      20      34      17 1.08 1.19            23a  OCC    1767  22211   
        Sus. + E6{1}                   59      21      41      18 1.08 1.19            23a  OCC    1991  22211   
        Sus. + E7{1}                   30      23      35      17 1.08 1.19            23a  OCC    1820  22211   
        Sus. + E8{1}                   59      17      43      18 1.08 1.19            23a  OCC    2017  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122       4       4       8 1.00 1.00 1.00 1.00  23a SUST     572  16700   
        TR:Amb to T1{1}                88     281       7      34 1.00 1.00 1.00 1.00 (17) DISP    2011  25050   
        Amb to T1{1}                   88     281       7      34 1.00 1.00 1.00 1.00 (17) DISP    2011  25050   
        Sus. + E1{1}                   34      95      10      28 1.00 1.00            23a  OCC    1264  22211   
        Sus. + E2{1}                   42      79      17      36 1.00 1.00            23a  OCC    1175  22211   
        Sus. + E3{1}                   35      96       9      26 1.00 1.00            23a  OCC    1266  22211   
        Sus. + E4{1}                   42      79      15      34 1.00 1.00            23a  OCC    1167  22211   
        Sus. + E5{1}                   35      95       9      61 1.00 1.00            23a  OCC    1348  22211   
        Sus. + E6{1}                   42      79       5      41 1.00 1.00            23a  OCC    1181  22211   
        Sus. + E7{1}                   35      96      10      63 1.00 1.00            23a  OCC    1361  22211   
        Sus. + E8{1}                   42      79       4      43 1.00 1.00            23a  OCC    1187  22211   
  
 S27  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1118      66      12      42 1.00 1.00 1.00 1.00  23a SUST    1053  16700   
        TR:Amb to T1{1}                70     210      26      60 1.00 1.00 1.00 1.00 (17) DISP    1563  25050   
        Amb to T1{1}                   70     210      26      60 1.00 1.00 1.00 1.00 (17) DISP    1563  25050   
        Sus. + E1{1}                    1     182      12      51 1.00 1.00            23a  OCC    1899  22211   
        Sus. + E2{1}                   43     194      33      48 1.00 1.00            23a  OCC    2011  22211   
        Sus. + E3{1}                    1     167      14      52 1.00 1.00            23a  OCC    1790  22211   
        Sus. + E4{1}                   49     179      29      49 1.00 1.00            23a  OCC    1906  22211   
        Sus. + E5{1}                    1     143      47      51 1.00 1.00            23a  OCC    1669  22211   
        Sus. + E6{1}                   40     149      70      47 1.00 1.00            23a  OCC    1805  22211   
        Sus. + E7{1}                    3     121      45      51 1.00 1.00            23a  OCC    1524  22211   
        Sus. + E8{1}                   45     128      66      48 1.00 1.00            23a  OCC    1670  22211   
  
 H13 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 516       5      13       0 1.29 1.08 1.00 1.00  23a SUST     849  16700   
        TR:Amb to T1{1}                69      46      18      11 1.72 1.44 1.00 1.00 (17) DISP    1858  25050   
        Amb to T1{1}                   69      46      18      11 1.72 1.44 1.00 1.00 (17) DISP    1858  25050   
        Sus. + E1{1}                   33      36      22       0 1.29 1.08            23a  OCC    1809  22211   
        Sus. + E2{1}                   58      41      13       1 1.29 1.08            23a  OCC    1968  22211   
        Sus. + E3{1}                   34      36      19       1 1.29 1.08            23a  OCC    1806  22211   
        Sus. + E4{1}                   59      41      16       1 1.29 1.08            23a  OCC    1981  22211   
        Sus. + E5{1}                   28      31      21      17 1.29 1.08            23a  OCC    1763  22211   
        Sus. + E6{1}                   59      39      14      18 1.29 1.08            23a  OCC    1972  22211   
        Sus. + E7{1}                   29      33      18      17 1.29 1.08            23a  OCC    1786  22211   
        Sus. + E8{1}                   60      40      17      18 1.29 1.08            23a  OCC    2009  22211   
  
 C06    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122       4       4       8 1.00 1.00 1.00 1.00  23a SUST     572  16700   
        TR:Amb to T1{1}                88     281       7      34 1.00 1.00 1.00 1.00 (17) DISP    2007  25050   
        Amb to T1{1}                   88     281       7      34 1.00 1.00 1.00 1.00 (17) DISP    2007  25050   
        Sus. + E1{1}                   34      95      10      28 1.00 1.00            23a  OCC    1263  22211   
        Sus. + E2{1}                   42      79      17      36 1.00 1.00            23a  OCC    1174  22211   
        Sus. + E3{1}                   35      96       9      26 1.00 1.00            23a  OCC    1265  22211   
        Sus. + E4{1}                   42      79      15      34 1.00 1.00            23a  OCC    1166  22211   
        Sus. + E5{1}                   35      95       9      61 1.00 1.00            23a  OCC    1347  22211   
        Sus. + E6{1}                   42      78       6      41 1.00 1.00            23a  OCC    1179  22211   
        Sus. + E7{1}                   35      95      10      63 1.00 1.00            23a  OCC    1360  22211   
        Sus. + E8{1}                   42      79       4      43 1.00 1.00            23a  OCC    1186  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 264 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 263 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 111 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 B05 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1294      80       5      12 1.33 1.10 1.00 1.00  23a SUST    1380  16700   
        TR:Amb to T1{1}                 8      57      10      24 1.77 1.47 1.00 1.00 (17) DISP     729  25050   
        Amb to T1{1}                    8      57      10      24 1.77 1.47 1.00 1.00 (17) DISP     729  25050   
        Sus. + E1{1}                   29     120      50      50 1.33 1.10            23a  OCC    1979  22211   
        Sus. + E2{1}                   37      87      65      27 1.33 1.10            23a  OCC    1887  22211   
        Sus. + E3{1}                   11     100      52      48 1.33 1.10            23a  OCC    1878  22211   
        Sus. + E4{1}                    6      90      67      21 1.33 1.10            23a  OCC    1887  22211   
        Sus. + E5{1}                   16     109      67      42 1.33 1.10            23a  OCC    1988  22211   
        Sus. + E6{1}                    9      84      53      67 1.33 1.10            23a  OCC    1936  22211   
        Sus. + E7{1}                   56      89      65      44 1.33 1.10            23a  OCC    1937  22211   
        Sus. + E8{1}                   52     101      51      73 1.33 1.10            23a  OCC    2001  22211   
  
 N33    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1115      29       1       3 1.00 1.00 1.00 1.00  23a SUST     736  16700   
        TR:Amb to T1{1}               466     238       0      56 1.00 1.00 1.00 1.00 (17) DISP    1906  25050   
        Amb to T1{1}                  466     238       0      56 1.00 1.00 1.00 1.00 (17) DISP    1906  25050   
        Sus. + E1{1}                  212     136      21     120 1.00 1.00            23a  OCC    1963  22211   
        Sus. + E2{1}                  193     117      50     112 1.00 1.00            23a  OCC    1870  22211   
        Sus. + E3{1}                  211     144      21     119 1.00 1.00            23a  OCC    2000  22211   
        Sus. + E4{1}                  192     125      50     111 1.00 1.00            23a  OCC    1904  22211   
        Sus. + E5{1}                  180     122       8     108 1.00 1.00            23a  OCC    1810  22211   
        Sus. + E6{1}                  162     103      36     100 1.00 1.00            23a  OCC    1704  22211   
        Sus. + E7{1}                  179     129       8     107 1.00 1.00            23a  OCC    1846  22211   
        Sus. + E8{1}                  161     110      37      99 1.00 1.00            23a  OCC    1736  22211   
  
 C35 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1099      42      19       9 1.33 1.10 1.00 1.00  23a SUST     948  16700   
        TR:Amb to T1{1}                21      97      31      51 1.77 1.47 1.00 1.00 (17) DISP    1297  25050   
        Amb to T1{1}                   21      97      31      51 1.77 1.47 1.00 1.00 (17) DISP    1297  25050   
        Sus. + E1{1}                   16     122      31      64 1.33 1.10            23a  OCC    1827  22211   
        Sus. + E2{1}                   12     118      47      46 1.33 1.10            23a  OCC    1759  22211   
        Sus. + E3{1}                   10     134      26      62 1.33 1.10            23a  OCC    1916  22211   
        Sus. + E4{1}                    8     130      42      46 1.33 1.10            23a  OCC    1855  22211   
        Sus. + E5{1}                   19     132      25      71 1.33 1.10            23a  OCC    1927  22211   
        Sus. + E6{1}                   11     103      39      40 1.33 1.10            23a  OCC    1596  22211   
        Sus. + E7{1}                   13     141      21      68 1.33 1.10            23a  OCC    1998  22211   
        Sus. + E8{1}                    5     113      35      41 1.33 1.10            23a  OCC    1684  22211   
  
 L02    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       1       4       2 1.00 1.00 1.00 1.00  23a SUST     693  16700   
        TR:Amb to T1{1}                 5       1      10       0 1.00 1.00 1.00 1.00 (17) DISP     948  25050   
        Amb to T1{1}                    5       1      10       0 1.00 1.00 1.00 1.00 (17) DISP     948  25050   
        Sus. + E1{1}                    1       4      15       4 1.00 1.00            23a  OCC    1802  22211   
        Sus. + E2{1}                    1       9      12       8 1.00 1.00            23a  OCC    1960  22211   
        Sus. + E3{1}                    2       3      16       5 1.00 1.00            23a  OCC    1858  22211   
        Sus. + E4{1}                    2       9      13       8 1.00 1.00            23a  OCC    1993  22211   
        Sus. + E5{1}                    2       4       7       5 1.00 1.00            23a  OCC    1243  22211   
        Sus. + E6{1}                    1       9       9       9 1.00 1.00            23a  OCC    1834  22211   
        Sus. + E7{1}                    1       3       8       6 1.00 1.00            23a  OCC    1293  22211   
        Sus. + E8{1}                    1       9      10       8 1.00 1.00            23a  OCC    1848  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S27  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      66      12      42 1.00 1.00 1.00 1.00  23a SUST    1054  16700   
        TR:Amb to T1{1}                28     210      26      60 1.00 1.00 1.00 1.00 (17) DISP    1545  25050   
        Amb to T1{1}                   28     210      26      60 1.00 1.00 1.00 1.00 (17) DISP    1545  25050   
        Sus. + E1{1}                   43     182      12      51 1.00 1.00            23a  OCC    1920  22211   
        Sus. + E2{1}                    1     194      33      48 1.00 1.00            23a  OCC    1992  22211   
        Sus. + E3{1}                   45     167      14      52 1.00 1.00            23a  OCC    1812  22211   
        Sus. + E4{1}                    4     179      29      49 1.00 1.00            23a  OCC    1887  22211   
        Sus. + E5{1}                   45     143      47      51 1.00 1.00            23a  OCC    1691  22211   
        Sus. + E6{1}                    4     149      70      47 1.00 1.00            23a  OCC    1789  22211   
        Sus. + E7{1}                   47     121      45      51 1.00 1.00            23a  OCC    1545  22211   
        Sus. + E8{1}                    1     128      66      48 1.00 1.00            23a  OCC    1651  22211   
  
 A18  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108     116       7       9 1.00 1.00 1.00 1.00  23a SUST    1361  16700   
        TR:Amb to T1{1}               230     121      32      11 1.00 1.00 1.00 1.00 (17) DISP     976  25050   
        Amb to T1{1}                  230     121      32      11 1.00 1.00 1.00 1.00 (17) DISP     976  25050   
        Sus. + E1{1}                  212     187      21      21 1.00 1.00            23a  OCC    1992  22211   
        Sus. + E2{1}                  123     148      11      16 1.00 1.00            23a  OCC    1659  22211   
        Sus. + E3{1}                  209     160      13      18 1.00 1.00            23a  OCC    1788  22211   
        Sus. + E4{1}                  113     126      13      15 1.00 1.00            23a  OCC    1504  22211   
        Sus. + E5{1}                  213     144      47      10 1.00 1.00            23a  OCC    1817  22211   
        Sus. + E6{1}                  124     127      44      13 1.00 1.00            23a  OCC    1698  22211   
        Sus. + E7{1}                  212     116      49      11 1.00 1.00            23a  OCC    1764  22211   
        Sus. + E8{1}                  115     149      50      15 1.00 1.00            23a  OCC    1809  22211   
  
 H17    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 509       1      17       2 1.08 1.19 1.00 1.00  23a SUST     964  16700   
        TR:Amb to T1{1}                 4      38      26      34 1.44 1.58 1.58 1.00 (17) DISP    1641  25050   
        Amb to T1{1}                    4      38      26      34 1.44 1.58 1.58 1.00 (17) DISP    1641  25050   
        Sus. + E1{1}                   23      10      22      13 1.08 1.19            23a  OCC    1322  22211   
        Sus. + E2{1}                    9      15      18      13 1.08 1.19            23a  OCC    1384  22211   
        Sus. + E3{1}                   22      11      18      12 1.08 1.19            23a  OCC    1295  22211   
        Sus. + E4{1}                    8      15      22      12 1.08 1.19            23a  OCC    1405  22211   
        Sus. + E5{1}                   24      24      18      33 1.08 1.19            23a  OCC    1865  22211   
        Sus. + E6{1}                   10      30      23      32 1.08 1.19            23a  OCC    1950  22211   
        Sus. + E7{1}                   23      25      20      33 1.08 1.19            23a  OCC    1882  22211   
        Sus. + E8{1}                    9      30      27      33 1.08 1.19            23a  OCC    1985  22211   
  
 A24 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108      72       8       9 1.00 1.00 1.00 1.00  23a SUST    1046  16700   
        TR:Amb to T1{1}                42     138      68      11 1.00 1.00 1.00 1.00 (17) DISP    1091  25050   
        Amb to T1{1}                   42     138      68      11 1.00 1.00 1.00 1.00 (17) DISP    1091  25050   
        Sus. + E1{1}                    9     191      31      21 1.00 1.00            23a  OCC    1928  22211   
        Sus. + E2{1}                   35      79      66      16 1.00 1.00            23a  OCC    1490  22211   
        Sus. + E3{1}                   11     172      32      18 1.00 1.00            23a  OCC    1797  22211   
        Sus. + E4{1}                   44      83      76      15 1.00 1.00            23a  OCC    1567  22211   
        Sus. + E5{1}                    7     199      22      10 1.00 1.00            23a  OCC    1974  22211   
        Sus. + E6{1}                   34      74      56      13 1.00 1.00            23a  OCC    1411  22211   
        Sus. + E7{1}                    8     176      20      11 1.00 1.00            23a  OCC    1806  22211   
        Sus. + E8{1}                   43      74      65      15 1.00 1.00            23a  OCC    1481  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A23    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108      72       8       9 1.00 1.00 1.00 1.00  23a SUST    1045  16700   
        TR:Amb to T1{1}                42     137      68      11 1.00 1.00 1.00 1.00 (17) DISP    1090  25050   
        Amb to T1{1}                   42     137      68      11 1.00 1.00 1.00 1.00 (17) DISP    1090  25050   
        Sus. + E1{1}                    9     190      31      21 1.00 1.00            23a  OCC    1927  22211   
        Sus. + E2{1}                   35      78      66      16 1.00 1.00            23a  OCC    1489  22211   
        Sus. + E3{1}                   11     172      32      18 1.00 1.00            23a  OCC    1796  22211   
        Sus. + E4{1}                   44      83      76      15 1.00 1.00            23a  OCC    1566  22211   
        Sus. + E5{1}                    7     199      22      10 1.00 1.00            23a  OCC    1973  22211   
        Sus. + E6{1}                   34      74      56      13 1.00 1.00            23a  OCC    1410  22211   
        Sus. + E7{1}                    8     176      20      11 1.00 1.00            23a  OCC    1804  22211   
        Sus. + E8{1}                   43      74      65      15 1.00 1.00            23a  OCC    1480  22211   
  
 F07 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       5       2       8 1.00 1.00 1.00 1.00  23a SUST    1092  16700   
        TR:Amb to T1{1}                 0       0       1       2 1.31 1.09 1.00 1.00 (17) DISP     223  25050   
        Amb to T1{1}                    0       0       1       2 1.31 1.09 1.00 1.00 (17) DISP     223  25050   
        Sus. + E1{1}                    1       5       4      13 1.00 1.00            23a  OCC    1602  22211   
        Sus. + E2{1}                    1       7       3      10 1.00 1.00            23a  OCC    1417  22211   
        Sus. + E3{1}                    1       6       3      11 1.00 1.00            23a  OCC    1454  22211   
        Sus. + E4{1}                    1       5       3      11 1.00 1.00            23a  OCC    1457  22211   
        Sus. + E5{1}                    1       8       4      16 1.00 1.00            23a  OCC    1970  22211   
        Sus. + E6{1}                    1       6       3      10 1.00 1.00            23a  OCC    1368  22211   
        Sus. + E7{1}                    1       9       3      14 1.00 1.00            23a  OCC    1840  22211   
        Sus. + E8{1}                    1       7       4      11 1.00 1.00            23a  OCC    1496  22211   
  
 F07 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       2       5       8 1.00 1.00 1.00 1.00  23a SUST    1091  16700   
        TR:Amb to T1{1}                 0       1       0       2 1.00 1.00 1.00 1.00 (17) DISP     218  25050   
        Amb to T1{1}                    0       1       0       2 1.00 1.00 1.00 1.00 (17) DISP     218  25050   
        Sus. + E1{1}                    1       3       5      13 1.00 1.00            23a  OCC    1601  22211   
        Sus. + E2{1}                    1       3       7      11 1.00 1.00            23a  OCC    1416  22211   
        Sus. + E3{1}                    1       3       6      11 1.00 1.00            23a  OCC    1453  22211   
        Sus. + E4{1}                    1       3       5      11 1.00 1.00            23a  OCC    1456  22211   
        Sus. + E5{1}                    0       4       8      16 1.00 1.00            23a  OCC    1969  22211   
        Sus. + E6{1}                    0       3       6      10 1.00 1.00            23a  OCC    1367  22211   
        Sus. + E7{1}                    2       3       9      14 1.00 1.00            23a  OCC    1840  22211   
        Sus. + E8{1}                    2       3       7      11 1.00 1.00            23a  OCC    1496  22211   
  
 F06    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       2       5       8 1.00 1.00 1.00 1.00  23a SUST    1089  16700   
        TR:Amb to T1{1}                 0       1       0       2 1.00 1.00 1.00 1.00 (17) DISP     219  25050   
        Amb to T1{1}                    0       1       0       2 1.00 1.00 1.00 1.00 (17) DISP     219  25050   
        Sus. + E1{1}                    1       3       5      13 1.00 1.00            23a  OCC    1599  22211   
        Sus. + E2{1}                    1       3       7      11 1.00 1.00            23a  OCC    1413  22211   
        Sus. + E3{1}                    1       3       6      11 1.00 1.00            23a  OCC    1452  22211   
        Sus. + E4{1}                    1       3       5      11 1.00 1.00            23a  OCC    1454  22211   
        Sus. + E5{1}                    0       4       8      16 1.00 1.00            23a  OCC    1969  22211   
        Sus. + E6{1}                    0       3       6      10 1.00 1.00            23a  OCC    1366  22211   
        Sus. + E7{1}                    2       3       9      14 1.00 1.00            23a  OCC    1840  22211   
        Sus. + E8{1}                    2       3       7      11 1.00 1.00            23a  OCC    1495  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C18    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121       7       5      15 1.00 1.00 1.00 1.00  23a SUST     594  16700   
        TR:Amb to T1{1}               318      60      69      51 1.00 1.00 1.00 1.00 (17) DISP     861  25050   
        Amb to T1{1}                  318      60      69      51 1.00 1.00 1.00 1.00 (17) DISP     861  25050   
        Sus. + E1{1}                  261       7     106      25 1.00 1.00            23a  OCC    1449  22211   
        Sus. + E2{1}                  264       8     171      20 1.00 1.00            23a  OCC    1921  22211   
        Sus. + E3{1}                  259       7     109      22 1.00 1.00            23a  OCC    1471  22211   
        Sus. + E4{1}                  263       7     167      23 1.00 1.00            23a  OCC    1891  22211   
        Sus. + E5{1}                  306      50     166      23 1.00 1.00            23a  OCC    1948  22211   
        Sus. + E6{1}                  328      35     142      27 1.00 1.00            23a  OCC    1767  22211   
        Sus. + E7{1}                  305      49     169      20 1.00 1.00            23a  OCC    1966  22211   
        Sus. + E8{1}                  328      34     138      31 1.00 1.00            23a  OCC    1739  22211   
  
 A24 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       3      16      96 1.33 1.10 1.00 1.00  23a SUST     954  16700   
        TR:Amb to T1{1}                20      60       9     157 1.77 1.47 1.00 1.00 (17) DISP    1329  25050   
        Amb to T1{1}                   20      60       9     157 1.77 1.47 1.00 1.00 (17) DISP    1329  25050   
        Sus. + E1{1}                    6      20      20     221 1.33 1.10            23a  OCC    1878  22211   
        Sus. + E2{1}                    1      48      22     102 1.33 1.10            23a  OCC    1396  22211   
        Sus. + E3{1}                    7      19      24     197 1.33 1.10            23a  OCC    1704  22211   
        Sus. + E4{1}                    1      54      26     112 1.33 1.10            23a  OCC    1472  22211   
        Sus. + E5{1}                    9      17      27     233 1.33 1.10            23a  OCC    1963  22211   
        Sus. + E6{1}                   16      44      24     102 1.33 1.10            23a  OCC    1367  22211   
        Sus. + E7{1}                    8      14      23     204 1.33 1.10            23a  OCC    1747  22211   
        Sus. + E8{1}                   17      50      21      99 1.33 1.10            23a  OCC    1417  22211   
  
 N23 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                 988      37      55      30 1.33 1.10 1.00 1.00  23a SUST    1054  16700   
        TR:Amb to T1{1}                60      70      93      44 1.77 1.47 1.00 1.00 (17) DISP    1345  25050   
        Amb to T1{1}                   60      70      93      44 1.77 1.47 1.00 1.00 (17) DISP    1345  25050   
        Sus. + E1{1}                   51      62      68      41 1.33 1.10            23a  OCC    1344  22211   
        Sus. + E2{1}                   45     100      63      32 1.33 1.10            23a  OCC    1679  22211   
        Sus. + E3{1}                   23      58      68      41 1.33 1.10            23a  OCC    1308  22211   
        Sus. + E4{1}                   17     101      63      32 1.33 1.10            23a  OCC    1680  22211   
        Sus. + E5{1}                   23      68     148      60 1.33 1.10            23a  OCC    1892  22211   
        Sus. + E6{1}                   17      92     145      48 1.33 1.10            23a  OCC    1962  22211   
        Sus. + E7{1}                    5      63     138      58 1.33 1.10            23a  OCC    1787  22211   
        Sus. + E8{1}                   11      96     136      47 1.33 1.10            23a  OCC    1925  22211   
  
 H08    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      41       7       7 1.00 1.00 1.00 1.00  23a SUST    1455  16700   
        TR:Amb to T1{1}                70       7       6      10 1.00 1.00 1.00 1.00 (17) DISP     340  25050   
        Amb to T1{1}                   70       7       6      10 1.00 1.00 1.00 1.00 (17) DISP     340  25050   
        Sus. + E1{1}                   45      42      23      18 1.00 1.00            23a  OCC    1935  22211   
        Sus. + E2{1}                   48      50      10      14 1.00 1.00            23a  OCC    1781  22211   
        Sus. + E3{1}                   46      49      22      19 1.00 1.00            23a  OCC    1960  22211   
        Sus. + E4{1}                   49      41       9      16 1.00 1.00            23a  OCC    1678  22211   
        Sus. + E5{1}                   38      43      16      14 1.00 1.00            23a  OCC    1754  22211   
        Sus. + E6{1}                   48      51      14      12 1.00 1.00            23a  OCC    1809  22211   
        Sus. + E7{1}                   40      47      15      16 1.00 1.00            23a  OCC    1792  22211   
        Sus. + E8{1}                   49      42      15      14 1.00 1.00            23a  OCC    1738  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G03    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 454       3      26       3 1.00 1.00 1.00 1.00  23a SUST    1044  16700   
        TR:Amb to T1{1}                 0       5      56       4 1.00 1.00 1.00 1.00 (17) DISP    1211  25050   
        Amb to T1{1}                    0       5      56       4 1.00 1.00 1.00 1.00 (17) DISP    1211  25050   
        Sus. + E1{1}                    7      12      40       8 1.00 1.00            23a  OCC    1444  22211   
        Sus. + E2{1}                    7      17      47       5 1.00 1.00            23a  OCC    1620  22211   
        Sus. + E3{1}                    7      12      41       7 1.00 1.00            23a  OCC    1453  22211   
        Sus. + E4{1}                    7      16      48       5 1.00 1.00            23a  OCC    1617  22211   
        Sus. + E5{1}                    6      12      44       8 1.00 1.00            23a  OCC    1511  22211   
        Sus. + E6{1}                    6      16      58       5 1.00 1.00            23a  OCC    1843  22211   
        Sus. + E7{1}                    8      13      50       7 1.00 1.00            23a  OCC    1644  22211   
        Sus. + E8{1}                    8      16      64       5 1.00 1.00            23a  OCC    1954  22211   
  
 D05 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1126       3       5       3 1.33 1.10 1.00 1.00  23a SUST     581  16700   
        TR:Amb to T1{1}                83     154      22      17 1.77 1.47 1.00 1.00 (17) DISP    1949  25050   
        Amb to T1{1}                   83     154      22      17 1.77 1.47 1.00 1.00 (17) DISP    1949  25050   
        Sus. + E1{1}                   17      22      19       7 1.33 1.10            23a  OCC     804  22211   
        Sus. + E2{1}                    6      48      67       7 1.33 1.10            23a  OCC    1236  22211   
        Sus. + E3{1}                   17      22      19       8 1.33 1.10            23a  OCC     802  22211   
        Sus. + E4{1}                    9      49      65       8 1.33 1.10            23a  OCC    1236  22211   
        Sus. + E5{1}                   19      25      46     115 1.33 1.10            23a  OCC    1482  22211   
        Sus. + E6{1}                   13      52      81      91 1.33 1.10            23a  OCC    1582  22211   
        Sus. + E7{1}                   19      24      46     116 1.33 1.10            23a  OCC    1485  22211   
        Sus. + E8{1}                   15      54      79      91 1.33 1.10            23a  OCC    1577  22211   
  
 A25    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      16       3      96 1.00 1.00 1.00 1.00  23a SUST     944  16700   
        TR:Amb to T1{1}                20       8      60     157 1.00 1.00 1.00 1.00 (17) DISP    1175  25050   
        Amb to T1{1}                   20       8      60     157 1.00 1.00 1.00 1.00 (17) DISP    1175  25050   
        Sus. + E1{1}                    6      20      20     221 1.00 1.00            23a  OCC    1861  22211   
        Sus. + E2{1}                    1      22      48     102 1.00 1.00            23a  OCC    1280  22211   
        Sus. + E3{1}                    8      24      19     197 1.00 1.00            23a  OCC    1686  22211   
        Sus. + E4{1}                    1      26      54     112 1.00 1.00            23a  OCC    1343  22211   
        Sus. + E5{1}                    9      26      17     233 1.00 1.00            23a  OCC    1948  22211   
        Sus. + E6{1}                   16      24      44     103 1.00 1.00            23a  OCC    1260  22211   
        Sus. + E7{1}                    8      22      14     204 1.00 1.00            23a  OCC    1733  22211   
        Sus. + E8{1}                   17      20      50      99 1.00 1.00            23a  OCC    1295  22211   
  
 A24 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      15       3      96 1.00 1.00 1.00 1.00  23a SUST     943  16700   
        TR:Amb to T1{1}                20       8      60     157 1.00 1.00 1.00 1.00 (17) DISP    1175  25050   
        Amb to T1{1}                   20       8      60     157 1.00 1.00 1.00 1.00 (17) DISP    1175  25050   
        Sus. + E1{1}                    6      20      20     221 1.00 1.00            23a  OCC    1860  22211   
        Sus. + E2{1}                    1      22      48     102 1.00 1.00            23a  OCC    1279  22211   
        Sus. + E3{1}                    8      24      19     197 1.00 1.00            23a  OCC    1686  22211   
        Sus. + E4{1}                    1      26      54     112 1.00 1.00            23a  OCC    1343  22211   
        Sus. + E5{1}                    8      26      17     233 1.00 1.00            23a  OCC    1947  22211   
        Sus. + E6{1}                   16      24      44     103 1.00 1.00            23a  OCC    1260  22211   
        Sus. + E7{1}                    8      22      14     204 1.00 1.00            23a  OCC    1733  22211   
        Sus. + E8{1}                   17      20      50      99 1.00 1.00            23a  OCC    1295  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H15  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511      32       2      23 1.00 1.00 1.00 1.00  23a SUST    1336  16700   
        TR:Amb to T1{1}                43      11       4      18 1.00 1.00 1.00 1.00 (17) DISP     494  25050   
        Amb to T1{1}                   43      11       4      18 1.00 1.00 1.00 1.00 (17) DISP     494  25050   
        Sus. + E1{1}                   50      36      12      33 1.00 1.00            23a  OCC    1712  22211   
        Sus. + E2{1}                   50      37       6      24 1.00 1.00            23a  OCC    1536  22211   
        Sus. + E3{1}                   50      36      11      28 1.00 1.00            23a  OCC    1642  22211   
        Sus. + E4{1}                   49      35       6      27 1.00 1.00            23a  OCC    1521  22211   
        Sus. + E5{1}                   32      53       8      32 1.00 1.00            23a  OCC    1885  22211   
        Sus. + E6{1}                   31      55      13      23 1.00 1.00            23a  OCC    1946  22211   
        Sus. + E7{1}                   32      45       8      27 1.00 1.00            23a  OCC    1702  22211   
        Sus. + E8{1}                   31      48      13      28 1.00 1.00            23a  OCC    1813  22211   
  
 E07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      85       7      42 1.00 1.00 1.00 1.00  23a SUST    1181  16700   
        TR:Amb to T1{1}               140     103      90      26 1.00 1.00 1.00 1.00 (17) DISP    1031  25050   
        Amb to T1{1}                  140     103      90      26 1.00 1.00 1.00 1.00 (17) DISP    1031  25050   
        Sus. + E1{1}                  144      93      47      53 1.00 1.00            23a  OCC    1554  22211   
        Sus. + E2{1}                  188     137      61      48 1.00 1.00            23a  OCC    1817  22211   
        Sus. + E3{1}                  146     100      45      62 1.00 1.00            23a  OCC    1578  22211   
        Sus. + E4{1}                  188     160      60      45 1.00 1.00            23a  OCC    1940  22211   
        Sus. + E5{1}                   41      91      96      42 1.00 1.00            23a  OCC    1852  22211   
        Sus. + E6{1}                   60     123      78      56 1.00 1.00            23a  OCC    1802  22211   
        Sus. + E7{1}                   40      99      95      52 1.00 1.00            23a  OCC    1849  22211   
        Sus. + E8{1}                   59     144      77      46 1.00 1.00            23a  OCC    1876  22211   
  
 N25  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      45      27      58 1.00 1.00 1.00 1.00  23a SUST     993  16700   
        TR:Amb to T1{1}               193      40      21     108 1.00 1.00 1.00 1.00 (17) DISP     847  25050   
        Amb to T1{1}                  193      40      21     108 1.00 1.00 1.00 1.00 (17) DISP     847  25050   
        Sus. + E1{1}                  189      48      48      76 1.00 1.00            23a  OCC    1273  22211   
        Sus. + E2{1}                  154     143      37      71 1.00 1.00            23a  OCC    1788  22211   
        Sus. + E3{1}                  188      55      48      76 1.00 1.00            23a  OCC    1286  22211   
        Sus. + E4{1}                  154     128      37      70 1.00 1.00            23a  OCC    1677  22211   
        Sus. + E5{1}                  191      65      40     161 1.00 1.00            23a  OCC    1786  22211   
        Sus. + E6{1}                  157     118      27     158 1.00 1.00            23a  OCC    1936  22211   
        Sus. + E7{1}                  191      77      39     149 1.00 1.00            23a  OCC    1740  22211   
        Sus. + E8{1}                  157     105      27     148 1.00 1.00            23a  OCC    1822  22211   
  
 N39    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1115      23       0       4 1.00 1.00 1.00 1.00  23a SUST     688  16700   
        TR:Amb to T1{1}               466     213      52      17 1.00 1.00 1.00 1.00 (17) DISP    1739  25050   
        Amb to T1{1}                  466     213      52      17 1.00 1.00 1.00 1.00 (17) DISP    1739  25050   
        Sus. + E1{1}                  217     119     106      61 1.00 1.00            23a  OCC    1897  22211   
        Sus. + E2{1}                  189     107      73      63 1.00 1.00            23a  OCC    1682  22211   
        Sus. + E3{1}                  215     125     106      62 1.00 1.00            23a  OCC    1926  22211   
        Sus. + E4{1}                  188     113      73      64 1.00 1.00            23a  OCC    1714  22211   
        Sus. + E5{1}                  185     104     105      55 1.00 1.00            23a  OCC    1801  22211   
        Sus. + E6{1}                  158      92      72      58 1.00 1.00            23a  OCC    1578  22211   
        Sus. + E7{1}                  183     110     105      56 1.00 1.00            23a  OCC    1827  22211   
        Sus. + E8{1}                  156      98      72      59 1.00 1.00            23a  OCC    1607  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G12    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       2       9       1 1.00 1.00 1.00 1.00  23a SUST    1188  16700   
        TR:Amb to T1{1}                 0       2       8       6 1.00 1.00 1.00 1.00 (17) DISP     910  25050   
        Amb to T1{1}                    0       2       8       6 1.00 1.00 1.00 1.00 (17) DISP     910  25050   
        Sus. + E1{1}                    1       5      12       8 1.00 1.00            23a  OCC    1926  22211   
        Sus. + E2{1}                    1       3      11       1 1.00 1.00            23a  OCC    1388  22211   
        Sus. + E3{1}                    1       4      11       7 1.00 1.00            23a  OCC    1812  22211   
        Sus. + E4{1}                    1       3      10       1 1.00 1.00            23a  OCC    1296  22211   
        Sus. + E5{1}                    2       4       9       8 1.00 1.00            23a  OCC    1908  22211   
        Sus. + E6{1}                    2       3      11       3 1.00 1.00            23a  OCC    1414  22211   
        Sus. + E7{1}                    0       4      11       8 1.00 1.00            23a  OCC    1892  22211   
        Sus. + E8{1}                    0       4      13       2 1.00 1.00            23a  OCC    1572  22211   
  
 N38 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1115      23       0       4 1.00 1.00 1.00 1.00  23a SUST     687  16700   
        TR:Amb to T1{1}               466     213      52      17 1.00 1.00 1.00 1.00 (17) DISP    1742  25050   
        Amb to T1{1}                  466     213      52      17 1.00 1.00 1.00 1.00 (17) DISP    1742  25050   
        Sus. + E1{1}                  216     119     106      61 1.00 1.00            23a  OCC    1895  22211   
        Sus. + E2{1}                  189     107      73      63 1.00 1.00            23a  OCC    1681  22211   
        Sus. + E3{1}                  215     125     106      62 1.00 1.00            23a  OCC    1924  22211   
        Sus. + E4{1}                  188     113      73      64 1.00 1.00            23a  OCC    1713  22211   
        Sus. + E5{1}                  185     104     105      55 1.00 1.00            23a  OCC    1799  22211   
        Sus. + E6{1}                  158      92      72      58 1.00 1.00            23a  OCC    1577  22211   
        Sus. + E7{1}                  183     110     105      56 1.00 1.00            23a  OCC    1825  22211   
        Sus. + E8{1}                  156      98      72      59 1.00 1.00            23a  OCC    1606  22211   
  
 H15  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511      32       2      23 1.00 1.00 1.00 1.00  23a SUST    1336  16700   
        TR:Amb to T1{1}                 9      11       4      18 1.00 1.00 1.00 1.00 (17) DISP     476  25050   
        Amb to T1{1}                    9      11       4      18 1.00 1.00 1.00 1.00 (17) DISP     476  25050   
        Sus. + E1{1}                   16      36      12      33 1.00 1.00            23a  OCC    1687  22211   
        Sus. + E2{1}                   15      37       6      24 1.00 1.00            23a  OCC    1503  22211   
        Sus. + E3{1}                   15      36      11      28 1.00 1.00            23a  OCC    1611  22211   
        Sus. + E4{1}                   15      35       6      27 1.00 1.00            23a  OCC    1492  22211   
        Sus. + E5{1}                    2      53       8      32 1.00 1.00            23a  OCC    1858  22211   
        Sus. + E6{1}                    3      55      13      23 1.00 1.00            23a  OCC    1918  22211   
        Sus. + E7{1}                    3      45       8      27 1.00 1.00            23a  OCC    1675  22211   
        Sus. + E8{1}                    3      48      13      28 1.00 1.00            23a  OCC    1787  22211   
  
 C14    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      31       2       1 1.00 1.00 1.00 1.00  23a SUST     752  16700   
        TR:Amb to T1{1}                 4      62      19       5 1.00 1.00 1.00 1.00 (17) DISP     455  25050   
        Amb to T1{1}                    4      62      19       5 1.00 1.00 1.00 1.00 (17) DISP     455  25050   
        Sus. + E1{1}                   27      89      25       7 1.00 1.00            23a  OCC    1219  22211   
        Sus. + E2{1}                   23      80      45      22 1.00 1.00            23a  OCC    1256  22211   
        Sus. + E3{1}                   28      84      27       8 1.00 1.00            23a  OCC    1193  22211   
        Sus. + E4{1}                   24      75      44      22 1.00 1.00            23a  OCC    1230  22211   
        Sus. + E5{1}                   12     181      59       8 1.00 1.00            23a  OCC    1917  22211   
        Sus. + E6{1}                    0     138      62      22 1.00 1.00            23a  OCC    1655  22211   
        Sus. + E7{1}                   13     175      60       9 1.00 1.00            23a  OCC    1884  22211   
        Sus. + E8{1}                    0     132      62      22 1.00 1.00            23a  OCC    1613  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C13 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      31       2       1 1.00 1.00 1.00 1.00  23a SUST     751  16700   
        TR:Amb to T1{1}                 4      62      18       5 1.00 1.00 1.00 1.00 (17) DISP     450  25050   
        Amb to T1{1}                    4      62      18       5 1.00 1.00 1.00 1.00 (17) DISP     450  25050   
        Sus. + E1{1}                   27      88      25       7 1.00 1.00            23a  OCC    1216  22211   
        Sus. + E2{1}                   23      79      45      22 1.00 1.00            23a  OCC    1253  22211   
        Sus. + E3{1}                   28      84      27       8 1.00 1.00            23a  OCC    1190  22211   
        Sus. + E4{1}                   24      74      44      22 1.00 1.00            23a  OCC    1227  22211   
        Sus. + E5{1}                   12     180      59       8 1.00 1.00            23a  OCC    1914  22211   
        Sus. + E6{1}                    0     138      62      22 1.00 1.00            23a  OCC    1651  22211   
        Sus. + E7{1}                   13     175      60       9 1.00 1.00            23a  OCC    1881  22211   
        Sus. + E8{1}                    0     131      62      22 1.00 1.00            23a  OCC    1610  22211   
  
 D03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1099      10       4       6 1.00 1.00 1.00 1.00  23a SUST     599  16700   
        TR:Amb to T1{1}               291     155      36      27 1.00 1.00 1.00 1.00 (17) DISP    1256  25050   
        Amb to T1{1}                  291     155      36      27 1.00 1.00 1.00 1.00 (17) DISP    1256  25050   
        Sus. + E1{1}                   57      30      28      24 1.00 1.00            23a  OCC     880  22211   
        Sus. + E2{1}                   27      54      29      72 1.00 1.00            23a  OCC    1210  22211   
        Sus. + E3{1}                   51      29      30      25 1.00 1.00            23a  OCC     882  22211   
        Sus. + E4{1}                   26      53      30      71 1.00 1.00            23a  OCC    1199  22211   
        Sus. + E5{1}                   62      32     171      62 1.00 1.00            23a  OCC    1908  22211   
        Sus. + E6{1}                   41      55     134      93 1.00 1.00            23a  OCC    1791  22211   
        Sus. + E7{1}                   56      30     172      62 1.00 1.00            23a  OCC    1911  22211   
        Sus. + E8{1}                   40      55     134      91 1.00 1.00            23a  OCC    1778  22211   
  
 S24    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     135       0       0 1.00 1.00 1.00 1.00  23a SUST    1501  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   64     175      24      24 1.00 1.00            23a  OCC    1907  22211   
        Sus. + E2{1}                   64     175      24      24 1.00 1.00            23a  OCC    1907  22211   
        Sus. + E3{1}                   64     142      24      24 1.00 1.00            23a  OCC    1775  22211   
        Sus. + E4{1}                   64     142      24      24 1.00 1.00            23a  OCC    1775  22211   
        Sus. + E5{1}                   64     142      24      24 1.00 1.00            23a  OCC    1775  22211   
        Sus. + E6{1}                   64     142      24      24 1.00 1.00            23a  OCC    1775  22211   
        Sus. + E7{1}                   64     175      24      24 1.00 1.00            23a  OCC    1907  22211   
        Sus. + E8{1}                   64     175      24      24 1.00 1.00            23a  OCC    1907  22211   
  
 A18  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108     116       7       9 1.00 1.00 1.00 1.00  23a SUST    1361  16700   
        TR:Amb to T1{1}                42     121      32      11 1.00 1.00 1.00 1.00 (17) DISP     892  25050   
        Amb to T1{1}                   42     121      32      11 1.00 1.00 1.00 1.00 (17) DISP     892  25050   
        Sus. + E1{1}                   23     187      21      21 1.00 1.00            23a  OCC    1904  22211   
        Sus. + E2{1}                   66     148      11      16 1.00 1.00            23a  OCC    1634  22211   
        Sus. + E3{1}                   20     160      13      18 1.00 1.00            23a  OCC    1701  22211   
        Sus. + E4{1}                   75     126      13      15 1.00 1.00            23a  OCC    1487  22211   
        Sus. + E5{1}                   24     144      47      10 1.00 1.00            23a  OCC    1729  22211   
        Sus. + E6{1}                   65     127      44      13 1.00 1.00            23a  OCC    1671  22211   
        Sus. + E7{1}                   23     116      49      11 1.00 1.00            23a  OCC    1676  22211   
        Sus. + E8{1}                   74     149      50      15 1.00 1.00            23a  OCC    1790  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S25 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     134       0       0 1.00 1.00 1.00 1.00  23a SUST    1496  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   64     174      24      24 1.00 1.00            23a  OCC    1900  22211   
        Sus. + E2{1}                   64     174      24      24 1.00 1.00            23a  OCC    1900  22211   
        Sus. + E3{1}                   64     142      24      24 1.00 1.00            23a  OCC    1769  22211   
        Sus. + E4{1}                   64     142      24      24 1.00 1.00            23a  OCC    1769  22211   
        Sus. + E5{1}                   64     142      24      24 1.00 1.00            23a  OCC    1769  22211   
        Sus. + E6{1}                   64     142      24      24 1.00 1.00            23a  OCC    1769  22211   
        Sus. + E7{1}                   64     174      24      24 1.00 1.00            23a  OCC    1900  22211   
        Sus. + E8{1}                   64     174      24      24 1.00 1.00            23a  OCC    1900  22211   
  
 N25  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      45      27      58 1.00 1.00 1.00 1.00  23a SUST     993  16700   
        TR:Amb to T1{1}                13      40      21     108 1.00 1.00 1.00 1.00 (17) DISP     813  25050   
        Amb to T1{1}                   13      40      21     108 1.00 1.00 1.00 1.00 (17) DISP     813  25050   
        Sus. + E1{1}                    9      48      48      76 1.00 1.00            23a  OCC    1203  22211   
        Sus. + E2{1}                   26     143      37      71 1.00 1.00            23a  OCC    1728  22211   
        Sus. + E3{1}                    9      55      48      76 1.00 1.00            23a  OCC    1215  22211   
        Sus. + E4{1}                   26     128      37      70 1.00 1.00            23a  OCC    1618  22211   
        Sus. + E5{1}                   12      65      40     161 1.00 1.00            23a  OCC    1761  22211   
        Sus. + E6{1}                   23     118      27     158 1.00 1.00            23a  OCC    1897  22211   
        Sus. + E7{1}                   11      77      39     149 1.00 1.00            23a  OCC    1706  22211   
        Sus. + E8{1}                   23     105      27     148 1.00 1.00            23a  OCC    1785  22211   
  
 D08 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1126       4       4       3 1.00 1.00 1.00 1.00  23a SUST     568  16700   
        TR:Amb to T1{1}                81     266       1      17 1.00 1.00 1.00 1.00 (17) DISP    1890  25050   
        Amb to T1{1}                   81     266       1      17 1.00 1.00 1.00 1.00 (17) DISP    1890  25050   
        Sus. + E1{1}                   19      62       7       7 1.00 1.00            23a  OCC     999  22211   
        Sus. + E2{1}                    3      14      47       7 1.00 1.00            23a  OCC     895  22211   
        Sus. + E3{1}                   20      62       7       8 1.00 1.00            23a  OCC    1003  22211   
        Sus. + E4{1}                    6       9      45       8 1.00 1.00            23a  OCC     872  22211   
        Sus. + E5{1}                   22      68      28     115 1.00 1.00            23a  OCC    1524  22211   
        Sus. + E6{1}                   10      10      29      91 1.00 1.00            23a  OCC    1237  22211   
        Sus. + E7{1}                   22      68      28     116 1.00 1.00            23a  OCC    1530  22211   
        Sus. + E8{1}                   12      15      27      91 1.00 1.00            23a  OCC    1234  22211   
  
 H19  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512       2       1       6 1.00 1.00 1.00 1.00  23a SUST     568  16700   
        TR:Amb to T1{1}                71      60      44       7 1.00 1.00 1.00 1.00 (17) DISP    1660  25050   
        Amb to T1{1}                   71      60      44       7 1.00 1.00 1.00 1.00 (17) DISP    1660  25050   
        Sus. + E1{1}                   54      32      47      11 1.00 1.00            23a  OCC    1870  22211   
        Sus. + E2{1}                   53      10      48       8 1.00 1.00            23a  OCC    1699  22211   
        Sus. + E3{1}                   54      32      47      10 1.00 1.00            23a  OCC    1872  22211   
        Sus. + E4{1}                   53      10      48       7 1.00 1.00            23a  OCC    1703  22211   
        Sus. + E5{1}                   46      33      47      14 1.00 1.00            23a  OCC    1889  22211   
        Sus. + E6{1}                   45      11      49      11 1.00 1.00            23a  OCC    1725  22211   
        Sus. + E7{1}                   46      32      48      13 1.00 1.00            23a  OCC    1886  22211   
        Sus. + E8{1}                   45      10      49      10 1.00 1.00            23a  OCC    1726  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 D07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1126       4       4       3 1.00 1.00 1.00 1.00  23a SUST     568  16700   
        TR:Amb to T1{1}                81     265       1      17 1.00 1.00 1.00 1.00 (17) DISP    1885  25050   
        Amb to T1{1}                   81     265       1      17 1.00 1.00 1.00 1.00 (17) DISP    1885  25050   
        Sus. + E1{1}                   19      62       7       7 1.00 1.00            23a  OCC     999  22211   
        Sus. + E2{1}                    3      14      47       7 1.00 1.00            23a  OCC     895  22211   
        Sus. + E3{1}                   20      62       7       8 1.00 1.00            23a  OCC    1002  22211   
        Sus. + E4{1}                    6       9      45       8 1.00 1.00            23a  OCC     872  22211   
        Sus. + E5{1}                   22      68      28     115 1.00 1.00            23a  OCC    1523  22211   
        Sus. + E6{1}                   10      10      30      91 1.00 1.00            23a  OCC    1237  22211   
        Sus. + E7{1}                   22      68      28     116 1.00 1.00            23a  OCC    1529  22211   
        Sus. + E8{1}                   12      15      27      91 1.00 1.00            23a  OCC    1234  22211   
  
 T01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 429      25       0       3 1.00 1.00 1.00 1.00  23a SUST     990  16700   
        TR:Amb to T1{1}                 3       4       1       3 1.00 1.00 1.00 1.00 (17) DISP     112  25050   
        Amb to T1{1}                    3       4       1       3 1.00 1.00 1.00 1.00 (17) DISP     112  25050   
        Sus. + E1{1}                    7      49      27       3 1.00 1.00            23a  OCC    1816  22211   
        Sus. + E2{1}                    9      49      25       4 1.00 1.00            23a  OCC    1774  22211   
        Sus. + E3{1}                   13      43      28       4 1.00 1.00            23a  OCC    1740  22211   
        Sus. + E4{1}                   11      55      25       3 1.00 1.00            23a  OCC    1885  22211   
        Sus. + E5{1}                    9      51      23       5 1.00 1.00            23a  OCC    1793  22211   
        Sus. + E6{1}                   11      47      26       7 1.00 1.00            23a  OCC    1760  22211   
        Sus. + E7{1}                   11      45      23       5 1.00 1.00            23a  OCC    1689  22211   
        Sus. + E8{1}                    9      53      25       6 1.00 1.00            23a  OCC    1850  22211   
  
 H10  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      10       0       7 1.08 1.19 1.00 1.00  23a SUST     764  16700   
        TR:Amb to T1{1}                70      21      38      10 1.44 1.58 1.58 1.00 (17) DISP    1549  25050   
        Amb to T1{1}                   70      21      38      10 1.44 1.58 1.58 1.00 (17) DISP    1549  25050   
        Sus. + E1{1}                   40      19      17      18 1.08 1.19            23a  OCC    1371  22211   
        Sus. + E2{1}                   53      15      33      14 1.08 1.19            23a  OCC    1725  22211   
        Sus. + E3{1}                   41      17      16      19 1.08 1.19            23a  OCC    1347  22211   
        Sus. + E4{1}                   54      17      32      16 1.08 1.19            23a  OCC    1720  22211   
        Sus. + E5{1}                   33      18      21      14 1.08 1.19            23a  OCC    1405  22211   
        Sus. + E6{1}                   53      16      39      12 1.08 1.19            23a  OCC    1868  22211   
        Sus. + E7{1}                   35      16      21      16 1.08 1.19            23a  OCC    1403  22211   
        Sus. + E8{1}                   55      18      39      14 1.08 1.19            23a  OCC    1881  22211   
  
 T03    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 438      22       1       3 1.72 1.72 1.00 1.00  23a SUST    1302  16700   
        TR:Amb to T1{1}                 3       2       3       3 2.30 2.30 2.30 1.00 (17) DISP     192  25050   
        Amb to T1{1}                    3       2       3       3 2.30 2.30 2.30 1.00 (17) DISP     192  25050   
        Sus. + E1{1}                    6      31      13       3 1.72 1.72            23a  OCC    1879  22211   
        Sus. + E2{1}                    8      29       9       4 1.72 1.72            23a  OCC    1710  22211   
        Sus. + E3{1}                   12      26      13       4 1.72 1.72            23a  OCC    1789  22211   
        Sus. + E4{1}                   10      34       9       3 1.72 1.72            23a  OCC    1878  22211   
        Sus. + E5{1}                    8      32       6       5 1.72 1.72            23a  OCC    1743  22211   
        Sus. + E6{1}                   10      28      10       7 1.72 1.72            23a  OCC    1720  22211   
        Sus. + E7{1}                   10      27       6       5 1.72 1.72            23a  OCC    1565  22211   
        Sus. + E8{1}                    8      33      10       6 1.72 1.72            23a  OCC    1860  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C36    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124      50       8      18 1.00 1.00 1.00 1.00  23a SUST     901  16700   
        TR:Amb to T1{1}                32     102      49      28 1.00 1.00 1.00 1.00 (17) DISP     822  25050   
        Amb to T1{1}                   32     102      49      28 1.00 1.00 1.00 1.00 (17) DISP     822  25050   
        Sus. + E1{1}                   44     141      65      31 1.00 1.00            23a  OCC    1704  22211   
        Sus. + E2{1}                   15     126      44      46 1.00 1.00            23a  OCC    1554  22211   
        Sus. + E3{1}                   44     154      64      27 1.00 1.00            23a  OCC    1779  22211   
        Sus. + E4{1}                   17     141      44      43 1.00 1.00            23a  OCC    1637  22211   
        Sus. + E5{1}                   56     154      73      26 1.00 1.00            23a  OCC    1816  22211   
        Sus. + E6{1}                   12     112      41      36 1.00 1.00            23a  OCC    1429  22211   
        Sus. + E7{1}                   56     165      70      22 1.00 1.00            23a  OCC    1877  22211   
        Sus. + E8{1}                   14     124      41      33 1.00 1.00            23a  OCC    1507  22211   
  
 C35 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124      50       8      18 1.00 1.00 1.00 1.00  23a SUST     901  16700   
        TR:Amb to T1{1}                32     102      49      28 1.00 1.00 1.00 1.00 (17) DISP     823  25050   
        Amb to T1{1}                   32     102      49      28 1.00 1.00 1.00 1.00 (17) DISP     823  25050   
        Sus. + E1{1}                   44     141      65      31 1.00 1.00            23a  OCC    1703  22211   
        Sus. + E2{1}                   15     126      44      46 1.00 1.00            23a  OCC    1554  22211   
        Sus. + E3{1}                   44     154      64      27 1.00 1.00            23a  OCC    1779  22211   
        Sus. + E4{1}                   17     141      44      43 1.00 1.00            23a  OCC    1637  22211   
        Sus. + E5{1}                   56     154      73      26 1.00 1.00            23a  OCC    1816  22211   
        Sus. + E6{1}                   12     112      41      36 1.00 1.00            23a  OCC    1429  22211   
        Sus. + E7{1}                   56     165      70      22 1.00 1.00            23a  OCC    1877  22211   
        Sus. + E8{1}                   14     124      41      33 1.00 1.00            23a  OCC    1507  22211   
  
 N23 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      14      27      58 1.33 1.10 1.00 1.00  23a SUST     886  16700   
        TR:Amb to T1{1}                14      53      28     108 1.77 1.47 1.00 1.00 (17) DISP    1036  25050   
        Amb to T1{1}                   14      53      28     108 1.77 1.47 1.00 1.00 (17) DISP    1036  25050   
        Sus. + E1{1}                    9      22      45      76 1.33 1.10            23a  OCC    1099  22211   
        Sus. + E2{1}                   25     103      35      71 1.33 1.10            23a  OCC    1755  22211   
        Sus. + E3{1}                    8      29      45      76 1.33 1.10            23a  OCC    1135  22211   
        Sus. + E4{1}                   25      93      35      70 1.33 1.10            23a  OCC    1667  22211   
        Sus. + E5{1}                   11      40      46     161 1.33 1.10            23a  OCC    1689  22211   
        Sus. + E6{1}                   22      83      34     158 1.33 1.10            23a  OCC    1877  22211   
        Sus. + E7{1}                   11      45      45     150 1.33 1.10            23a  OCC    1631  22211   
        Sus. + E8{1}                   22      76      33     148 1.33 1.10            23a  OCC    1782  22211   
  
 H17  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511       5       8      23 1.08 1.19 1.00 1.00  23a SUST     917  16700   
        TR:Amb to T1{1}                43      31      30      18 1.44 1.58 1.58 1.00 (17) DISP    1495  25050   
        Amb to T1{1}                   43      31      30      18 1.44 1.58 1.58 1.00 (17) DISP    1495  25050   
        Sus. + E1{1}                   52      14      39      33 1.08 1.19            23a  OCC    1848  22211   
        Sus. + E2{1}                   51      19      15      24 1.08 1.19            23a  OCC    1346  22211   
        Sus. + E3{1}                   51      12      41      28 1.08 1.19            23a  OCC    1875  22211   
        Sus. + E4{1}                   51      20      17      27 1.08 1.19            23a  OCC    1407  22211   
        Sus. + E5{1}                   30       6      19      32 1.08 1.19            23a  OCC    1283  22211   
        Sus. + E6{1}                   30      28      22      23 1.08 1.19            23a  OCC    1606  22211   
        Sus. + E7{1}                   30       5      21      27 1.08 1.19            23a  OCC    1287  22211   
        Sus. + E8{1}                   29      29      20      28 1.08 1.19            23a  OCC    1609  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N18    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1129      90      37      17 1.00 1.00 1.00 1.00  23a SUST    1239  16700   
        TR:Amb to T1{1}                39      45       9      30 1.00 1.00 1.00 1.00 (17) DISP     398  25050   
        Amb to T1{1}                   39      45       9      30 1.00 1.00 1.00 1.00 (17) DISP     398  25050   
        Sus. + E1{1}                    3     140      50      41 1.00 1.00            23a  OCC    1650  22211   
        Sus. + E2{1}                    5     135      54      81 1.00 1.00            23a  OCC    1816  22211   
        Sus. + E3{1}                    4     132      50      40 1.00 1.00            23a  OCC    1598  22211   
        Sus. + E4{1}                    6     127      52      79 1.00 1.00            23a  OCC    1770  22211   
        Sus. + E5{1}                    7     174      49      28 1.00 1.00            23a  OCC    1862  22211   
        Sus. + E6{1}                    8     163      43      65 1.00 1.00            23a  OCC    1874  22211   
        Sus. + E7{1}                    6     158      45      27 1.00 1.00            23a  OCC    1741  22211   
        Sus. + E8{1}                    6     148      42      63 1.00 1.00            23a  OCC    1776  22211   
  
 E09    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      89       8      42 1.00 1.00 1.00 1.00  23a SUST    1211  16700   
        TR:Amb to T1{1}                77      63      62      26 1.00 1.00 1.00 1.00 (17) DISP     670  25050   
        Amb to T1{1}                   77      63      62      26 1.00 1.00 1.00 1.00 (17) DISP     670  25050   
        Sus. + E1{1}                   84     105      42      53 1.00 1.00            23a  OCC    1531  22211   
        Sus. + E2{1}                  127     115      18      48 1.00 1.00            23a  OCC    1476  22211   
        Sus. + E3{1}                   86      99      39      62 1.00 1.00            23a  OCC    1526  22211   
        Sus. + E4{1}                  128     141      18      45 1.00 1.00            23a  OCC    1653  22211   
        Sus. + E5{1}                   24      91      97      42 1.00 1.00            23a  OCC    1864  22211   
        Sus. + E6{1}                    4     114      50      56 1.00 1.00            23a  OCC    1579  22211   
        Sus. + E7{1}                   24     109      94      52 1.00 1.00            23a  OCC    1868  22211   
        Sus. + E8{1}                    5     136      49      46 1.00 1.00            23a  OCC    1667  22211   
  
 H24 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 514       2       1       0 1.70 1.41 1.00 1.00  23a SUST     572  16700   
        TR:Amb to T1{1}                20      34       3      38 2.26 1.88 1.00 1.00 (17) DISP    1866  25050   
        Amb to T1{1}                   20      34       3      38 2.26 1.88 1.00 1.00 (17) DISP    1866  25050   
        Sus. + E1{1}                   22      21       5      24 1.70 1.41            23a  OCC    1523  22211   
        Sus. + E2{1}                   17      11       4      19 1.70 1.41            23a  OCC    1148  22211   
        Sus. + E3{1}                   22      22       5      24 1.70 1.41            23a  OCC    1540  22211   
        Sus. + E4{1}                   18      11       4      19 1.70 1.41            23a  OCC    1162  22211   
        Sus. + E5{1}                   19      16       8       5 1.70 1.41            23a  OCC    1215  22211   
        Sus. + E6{1}                   15       6       8      10 1.70 1.41            23a  OCC     944  22211   
        Sus. + E7{1}                   19      17       8       5 1.70 1.41            23a  OCC    1233  22211   
        Sus. + E8{1}                   15       7       8      10 1.70 1.41            23a  OCC     955  22211   
  
 A41 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1213      80       3      11 1.33 1.10 1.00 1.00  23a SUST    1339  16700   
        TR:Amb to T1{1}                 1      18       8      27 1.77 1.47 1.00 1.00 (17) DISP     301  25050   
        Amb to T1{1}                    1      18       8      27 1.77 1.47 1.00 1.00 (17) DISP     301  25050   
        Sus. + E1{1}                   35     100      20      47 1.33 1.10            23a  OCC    1700  22211   
        Sus. + E2{1}                    0      85      32      24 1.33 1.10            23a  OCC    1594  22211   
        Sus. + E3{1}                   56      81      21      45 1.33 1.10            23a  OCC    1635  22211   
        Sus. + E4{1}                   22      91      34      19 1.33 1.10            23a  OCC    1627  22211   
        Sus. + E5{1}                   19     126      22      42 1.33 1.10            23a  OCC    1864  22211   
        Sus. + E6{1}                   54     111      10      66 1.33 1.10            23a  OCC    1853  22211   
        Sus. + E7{1}                    2     105      22      43 1.33 1.10            23a  OCC    1707  22211   
        Sus. + E8{1}                   33      96       8      71 1.33 1.10            23a  OCC    1806  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 F10 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       8       2       7 1.00 1.00 1.00 1.00  23a SUST    1220  16700   
        TR:Amb to T1{1}                 1       1       1       6 1.31 1.09 1.00 1.00 (17) DISP     555  25050   
        Amb to T1{1}                    1       1       1       6 1.31 1.09 1.00 1.00 (17) DISP     555  25050   
        Sus. + E1{1}                    1      10       4      10 1.00 1.00            23a  OCC    1650  22211   
        Sus. + E2{1}                    1       9       3      10 1.00 1.00            23a  OCC    1586  22211   
        Sus. + E3{1}                    1       8       3       9 1.00 1.00            23a  OCC    1479  22211   
        Sus. + E4{1}                    1       8       4      11 1.00 1.00            23a  OCC    1632  22211   
        Sus. + E5{1}                    2      11       4      12 1.00 1.00            23a  OCC    1861  22211   
        Sus. + E6{1}                    2      11       3      11 1.00 1.00            23a  OCC    1770  22211   
        Sus. + E7{1}                    0       9       4      10 1.00 1.00            23a  OCC    1628  22211   
        Sus. + E8{1}                    0      10       4      12 1.00 1.00            23a  OCC    1777  22211   
  
 F10 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       2       8       7 1.00 1.00 1.00 1.00  23a SUST    1219  16700   
        TR:Amb to T1{1}                 0       1       1       6 1.00 1.00 1.00 1.00 (17) DISP     550  25050   
        Amb to T1{1}                    0       1       1       6 1.00 1.00 1.00 1.00 (17) DISP     550  25050   
        Sus. + E1{1}                    1       4      10      11 1.00 1.00            23a  OCC    1649  22211   
        Sus. + E2{1}                    1       3       9      10 1.00 1.00            23a  OCC    1585  22211   
        Sus. + E3{1}                    1       3       8       9 1.00 1.00            23a  OCC    1479  22211   
        Sus. + E4{1}                    1       4       8      11 1.00 1.00            23a  OCC    1632  22211   
        Sus. + E5{1}                    2       4      11      12 1.00 1.00            23a  OCC    1860  22211   
        Sus. + E6{1}                    2       3      11      11 1.00 1.00            23a  OCC    1769  22211   
        Sus. + E7{1}                    0       4       9      10 1.00 1.00            23a  OCC    1628  22211   
        Sus. + E8{1}                    0       4      10      12 1.00 1.00            23a  OCC    1777  22211   
  
 F11    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       2       8       7 1.00 1.00 1.00 1.00  23a SUST    1217  16700   
        TR:Amb to T1{1}                 0       1       1       6 1.00 1.00 1.00 1.00 (17) DISP     549  25050   
        Amb to T1{1}                    0       1       1       6 1.00 1.00 1.00 1.00 (17) DISP     549  25050   
        Sus. + E1{1}                    1       4      10      11 1.00 1.00            23a  OCC    1646  22211   
        Sus. + E2{1}                    1       3       9      10 1.00 1.00            23a  OCC    1582  22211   
        Sus. + E3{1}                    1       3       8       9 1.00 1.00            23a  OCC    1477  22211   
        Sus. + E4{1}                    1       4       8      11 1.00 1.00            23a  OCC    1630  22211   
        Sus. + E5{1}                    2       4      11      12 1.00 1.00            23a  OCC    1855  22211   
        Sus. + E6{1}                    2       3      11      11 1.00 1.00            23a  OCC    1765  22211   
        Sus. + E7{1}                    0       4       9      10 1.00 1.00            23a  OCC    1624  22211   
        Sus. + E8{1}                    0       4      10      12 1.00 1.00            23a  OCC    1774  22211   
  
 R03 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       1       8       4 1.33 1.10 1.00 1.00  23a SUST     589  16700   
        TR:Amb to T1{1}                43      43       0       0 1.77 1.47 1.00 1.00 (17) DISP     543  25050   
        Amb to T1{1}                   43      43       0       0 1.77 1.47 1.00 1.00 (17) DISP     543  25050   
        Sus. + E1{1}                   12      63      10       7 1.33 1.10            23a  OCC    1193  22211   
        Sus. + E2{1}                   55      38      10       7 1.33 1.10            23a  OCC     976  22211   
        Sus. + E3{1}                   12      63       8       6 1.33 1.10            23a  OCC    1193  22211   
        Sus. + E4{1}                   55      38       8       6 1.33 1.10            23a  OCC     976  22211   
        Sus. + E5{1}                   29      29      10       7 1.33 1.10            23a  OCC     874  22211   
        Sus. + E6{1}                   72     129       9       6 1.33 1.10            23a  OCC    1853  22211   
        Sus. + E7{1}                   29      29       8       6 1.33 1.10            23a  OCC     874  22211   
        Sus. + E8{1}                   72     129       8       6 1.33 1.10            23a  OCC    1853  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 277 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 276 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 124 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I13    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 501       5       5      11 1.00 1.00 1.00 1.00  23a SUST     701  16700   
        TR:Amb to T1{1}                 5      10      18      14 1.00 1.00 1.00 1.00 (17) DISP     535  25050   
        Amb to T1{1}                    5      10      18      14 1.00 1.00 1.00 1.00 (17) DISP     535  25050   
        Sus. + E1{1}                    3      21      27      45 1.00 1.00            23a  OCC    1688  22211   
        Sus. + E2{1}                    3      11      26      55 1.00 1.00            23a  OCC    1806  22211   
        Sus. + E3{1}                    1      22      28      47 1.00 1.00            23a  OCC    1742  22211   
        Sus. + E4{1}                    0      12      27      56 1.00 1.00            23a  OCC    1848  22211   
        Sus. + E5{1}                    3      17       7      12 1.00 1.00            23a  OCC     979  22211   
        Sus. + E6{1}                    2       7       8      23 1.00 1.00            23a  OCC     993  22211   
        Sus. + E7{1}                    0      18       9      13 1.00 1.00            23a  OCC    1008  22211   
        Sus. + E8{1}                    0       8       9      25 1.00 1.00            23a  OCC    1045  22211   
  
 H19  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       2       1       6 1.00 1.00 1.00 1.00  23a SUST     568  16700   
        TR:Amb to T1{1}                25      60      44       7 1.00 1.00 1.00 1.00 (17) DISP    1617  25050   
        Amb to T1{1}                   25      60      44       7 1.00 1.00 1.00 1.00 (17) DISP    1617  25050   
        Sus. + E1{1}                    7      32      47      11 1.00 1.00            23a  OCC    1825  22211   
        Sus. + E2{1}                    7      10      48       8 1.00 1.00            23a  OCC    1653  22211   
        Sus. + E3{1}                    7      32      47      10 1.00 1.00            23a  OCC    1826  22211   
        Sus. + E4{1}                    7      10      48       7 1.00 1.00            23a  OCC    1658  22211   
        Sus. + E5{1}                    1      33      47      14 1.00 1.00            23a  OCC    1845  22211   
        Sus. + E6{1}                    1      11      49      11 1.00 1.00            23a  OCC    1683  22211   
        Sus. + E7{1}                    1      32      48      13 1.00 1.00            23a  OCC    1842  22211   
        Sus. + E8{1}                    1      10      49      10 1.00 1.00            23a  OCC    1684  22211   
  
 A33 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1143      10      26       8 1.33 1.10 1.00 1.00  23a SUST     766  16700   
        TR:Amb to T1{1}                 6      44       4      13 1.77 1.47 1.00 1.00 (17) DISP     552  25050   
        Amb to T1{1}                    6      44       4      13 1.77 1.47 1.00 1.00 (17) DISP     552  25050   
        Sus. + E1{1}                   32      98      41      20 1.33 1.10            23a  OCC    1635  22211   
        Sus. + E2{1}                   24      82      52      42 1.33 1.10            23a  OCC    1537  22211   
        Sus. + E3{1}                   37      98      35      22 1.33 1.10            23a  OCC    1630  22211   
        Sus. + E4{1}                   29      79      59      46 1.33 1.10            23a  OCC    1545  22211   
        Sus. + E5{1}                   33      94      50      24 1.33 1.10            23a  OCC    1614  22211   
        Sus. + E6{1}                   43     113      43      14 1.33 1.10            23a  OCC    1782  22211   
        Sus. + E7{1}                   28      95      45      23 1.33 1.10            23a  OCC    1608  22211   
        Sus. + E8{1}                   38     117      50      18 1.33 1.10            23a  OCC    1827  22211   
  
 N27  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      24      10      58 1.11 1.23 1.00 1.00  23a SUST     848  16700   
        TR:Amb to T1{1}               193      45      32     108 1.48 1.64 1.64 1.00 (17) DISP    1044  25050   
        Amb to T1{1}                  193      45      32     108 1.48 1.64 1.64 1.00 (17) DISP    1044  25050   
        Sus. + E1{1}                  190     100      13      76 1.11 1.23            23a  OCC    1563  22211   
        Sus. + E2{1}                  153      88      93      71 1.11 1.23            23a  OCC    1822  22211   
        Sus. + E3{1}                  189     100      20      76 1.11 1.23            23a  OCC    1565  22211   
        Sus. + E4{1}                  153      89      84      70 1.11 1.23            23a  OCC    1760  22211   
        Sus. + E5{1}                  192      69      50     161 1.11 1.23            23a  OCC    1804  22211   
        Sus. + E6{1}                  156      56      55     158 1.11 1.23            23a  OCC    1757  22211   
        Sus. + E7{1}                  192      69      54     149 1.11 1.23            23a  OCC    1758  22211   
        Sus. + E8{1}                  156      57      50     148 1.11 1.23            23a  OCC    1680  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N23 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1023      23      20      61 1.33 1.10 1.00 1.00  23a SUST     869  16700   
        TR:Amb to T1{1}                52      67      45     101 1.77 1.47 1.00 1.00 (17) DISP    1195  25050   
        Amb to T1{1}                   52      67      45     101 1.77 1.47 1.00 1.00 (17) DISP    1195  25050   
        Sus. + E1{1}                   42      44      41      64 1.33 1.10            23a  OCC    1151  22211   
        Sus. + E2{1}                   15      97      30      67 1.33 1.10            23a  OCC    1591  22211   
        Sus. + E3{1}                   22      43      41      63 1.33 1.10            23a  OCC    1142  22211   
        Sus. + E4{1}                    5      95      31      66 1.33 1.10            23a  OCC    1571  22211   
        Sus. + E5{1}                   24      54      71     151 1.33 1.10            23a  OCC    1701  22211   
        Sus. + E6{1}                    3      85      78     140 1.33 1.10            23a  OCC    1820  22211   
        Sus. + E7{1}                    3      51      65     142 1.33 1.10            23a  OCC    1610  22211   
        Sus. + E8{1}                   24      86      72     132 1.33 1.10            23a  OCC    1778  22211   
  
 G10 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       6       2       1 1.00 1.00 1.00 1.00  23a SUST     945  16700   
        TR:Amb to T1{1}                18       1       6       3 1.31 1.09 1.00 1.00 (17) DISP     675  25050   
        Amb to T1{1}                   18       1       6       3 1.31 1.09 1.00 1.00 (17) DISP     675  25050   
        Sus. + E1{1}                    1       9       8       4 1.00 1.00            23a  OCC    1643  22211   
        Sus. + E2{1}                    3       9       3       1 1.00 1.00            23a  OCC    1233  22211   
        Sus. + E3{1}                    1       8       7       4 1.00 1.00            23a  OCC    1531  22211   
        Sus. + E4{1}                    1       8       3       1 1.00 1.00            23a  OCC    1076  22211   
        Sus. + E5{1}                   12      12       8       5 1.00 1.00            23a  OCC    1818  22211   
        Sus. + E6{1}                   16      12       3       2 1.00 1.00            23a  OCC    1554  22211   
        Sus. + E7{1}                   12      10       8       5 1.00 1.00            23a  OCC    1705  22211   
        Sus. + E8{1}                   16      11       3       2 1.00 1.00            23a  OCC    1414  22211   
  
 A33 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1133      13      24      12 1.33 1.10 1.00 1.00  23a SUST     761  16700   
        TR:Amb to T1{1}                13      47       4      13 1.77 1.47 1.00 1.00 (17) DISP     589  25050   
        Amb to T1{1}                   13      47       4      13 1.77 1.47 1.00 1.00 (17) DISP     589  25050   
        Sus. + E1{1}                   29      99      29      32 1.33 1.10            23a  OCC    1618  22211   
        Sus. + E2{1}                   21      83      64      18 1.33 1.10            23a  OCC    1522  22211   
        Sus. + E3{1}                   32      98      24      30 1.33 1.10            23a  OCC    1608  22211   
        Sus. + E4{1}                   24      80      72      16 1.33 1.10            23a  OCC    1525  22211   
        Sus. + E5{1}                   29      95      52      18 1.33 1.10            23a  OCC    1594  22211   
        Sus. + E6{1}                   38     114      40      21 1.33 1.10            23a  OCC    1763  22211   
        Sus. + E7{1}                   26      96      47      15 1.33 1.10            23a  OCC    1594  22211   
        Sus. + E8{1}                   36     118      48      22 1.33 1.10            23a  OCC    1814  22211   
  
 G10 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       7       2       1 1.00 1.00 1.00 1.00  23a SUST    1013  16700   
        TR:Amb to T1{1}                 0       1       2       6 1.31 1.09 1.00 1.00 (17) DISP     610  25050   
        Amb to T1{1}                    0       1       2       6 1.31 1.09 1.00 1.00 (17) DISP     610  25050   
        Sus. + E1{1}                    1      10       4       8 1.00 1.00            23a  OCC    1727  22211   
        Sus. + E2{1}                    1      10       2       1 1.00 1.00            23a  OCC    1277  22211   
        Sus. + E3{1}                    1       9       4       7 1.00 1.00            23a  OCC    1612  22211   
        Sus. + E4{1}                    1       8       3       1 1.00 1.00            23a  OCC    1130  22211   
        Sus. + E5{1}                    2      11       4       8 1.00 1.00            23a  OCC    1812  22211   
        Sus. + E6{1}                    2      11       3       3 1.00 1.00            23a  OCC    1426  22211   
        Sus. + E7{1}                    0      10       3       8 1.00 1.00            23a  OCC    1706  22211   
        Sus. + E8{1}                    0      10       3       2 1.00 1.00            23a  OCC    1280  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G11    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       2       7       1 1.00 1.00 1.00 1.00  23a SUST    1014  16700   
        TR:Amb to T1{1}                 0       2       1       6 1.00 1.00 1.00 1.00 (17) DISP     602  25050   
        Amb to T1{1}                    0       2       1       6 1.00 1.00 1.00 1.00 (17) DISP     602  25050   
        Sus. + E1{1}                    1       4      10       8 1.00 1.00            23a  OCC    1728  22211   
        Sus. + E2{1}                    1       2      10       1 1.00 1.00            23a  OCC    1277  22211   
        Sus. + E3{1}                    1       4       9       7 1.00 1.00            23a  OCC    1613  22211   
        Sus. + E4{1}                    1       2       8       1 1.00 1.00            23a  OCC    1131  22211   
        Sus. + E5{1}                    2       4      11       8 1.00 1.00            23a  OCC    1811  22211   
        Sus. + E6{1}                    2       3      11       3 1.00 1.00            23a  OCC    1423  22211   
        Sus. + E7{1}                    0       3      10       8 1.00 1.00            23a  OCC    1706  22211   
        Sus. + E8{1}                    0       3      10       2 1.00 1.00            23a  OCC    1277  22211   
  
 G10 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       2       7       1 1.00 1.00 1.00 1.00  23a SUST    1012  16700   
        TR:Amb to T1{1}                 0       2       1       6 1.00 1.00 1.00 1.00 (17) DISP     602  25050   
        Amb to T1{1}                    0       2       1       6 1.00 1.00 1.00 1.00 (17) DISP     602  25050   
        Sus. + E1{1}                    1       4      10       8 1.00 1.00            23a  OCC    1727  22211   
        Sus. + E2{1}                    1       2      10       1 1.00 1.00            23a  OCC    1276  22211   
        Sus. + E3{1}                    1       4       9       7 1.00 1.00            23a  OCC    1612  22211   
        Sus. + E4{1}                    1       2       8       1 1.00 1.00            23a  OCC    1130  22211   
        Sus. + E5{1}                    2       4      11       8 1.00 1.00            23a  OCC    1811  22211   
        Sus. + E6{1}                    2       3      11       3 1.00 1.00            23a  OCC    1425  22211   
        Sus. + E7{1}                    0       3      10       8 1.00 1.00            23a  OCC    1706  22211   
        Sus. + E8{1}                    0       3      10       2 1.00 1.00            23a  OCC    1279  22211   
  
 I08 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       9       1       2 1.29 1.08 1.00 1.00  23a SUST     766  16700   
        TR:Amb to T1{1}                30      43       1       4 1.72 1.44 1.00 1.00 (17) DISP    1603  25050   
        Amb to T1{1}                   30      43       1       4 1.72 1.44 1.00 1.00 (17) DISP    1603  25050   
        Sus. + E1{1}                   29      41       2       4 1.29 1.08            23a  OCC    1759  22211   
        Sus. + E2{1}                   24      31       3       5 1.29 1.08            23a  OCC    1453  22211   
        Sus. + E3{1}                   30      43       2       5 1.29 1.08            23a  OCC    1810  22211   
        Sus. + E4{1}                   25      32       3       5 1.29 1.08            23a  OCC    1492  22211   
        Sus. + E5{1}                   12      17       2       2 1.29 1.08            23a  OCC    1028  22211   
        Sus. + E6{1}                   10       9       1       3 1.29 1.08            23a  OCC     801  22211   
        Sus. + E7{1}                   14      19       2       2 1.29 1.08            23a  OCC    1097  22211   
        Sus. + E8{1}                   11      11       1       3 1.29 1.08            23a  OCC     850  22211   
  
 K03 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 509      12       0       2 1.00 1.00 1.00 1.00  23a SUST     782  16700   
        TR:Amb to T1{1}                 4      25      16      34 1.00 1.00 1.00 1.00 (17) DISP     966  25050   
        Amb to T1{1}                    4      25      16      34 1.00 1.00 1.00 1.00 (17) DISP     966  25050   
        Sus. + E1{1}                   24      44      10      13 1.00 1.00            23a  OCC    1593  22211   
        Sus. + E2{1}                    8      15      15      13 1.00 1.00            23a  OCC    1209  22211   
        Sus. + E3{1}                   23      42      10      12 1.00 1.00            23a  OCC    1538  22211   
        Sus. + E4{1}                    7      13      15      12 1.00 1.00            23a  OCC    1194  22211   
        Sus. + E5{1}                   24      44       8      33 1.00 1.00            23a  OCC    1805  22211   
        Sus. + E6{1}                    9      16      13      32 1.00 1.00            23a  OCC    1532  22211   
        Sus. + E7{1}                   24      41       8      33 1.00 1.00            23a  OCC    1773  22211   
        Sus. + E8{1}                    8      13      13      33 1.00 1.00            23a  OCC    1538  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N26    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      30      25      58 1.00 1.00 1.00 1.00  23a SUST     909  16700   
        TR:Amb to T1{1}               193      36       8     108 1.00 1.00 1.00 1.00 (17) DISP     824  25050   
        Amb to T1{1}                  193      36       8     108 1.00 1.00 1.00 1.00 (17) DISP     824  25050   
        Sus. + E1{1}                  189      30      70      76 1.00 1.00            23a  OCC    1345  22211   
        Sus. + E2{1}                  154     121      59      71 1.00 1.00            23a  OCC    1693  22211   
        Sus. + E3{1}                  189      40      70      76 1.00 1.00            23a  OCC    1351  22211   
        Sus. + E4{1}                  154     109      60      70 1.00 1.00            23a  OCC    1610  22211   
        Sus. + E5{1}                  192      59      53     161 1.00 1.00            23a  OCC    1745  22211   
        Sus. + E6{1}                  157      90      40     158 1.00 1.00            23a  OCC    1805  22211   
        Sus. + E7{1}                  191      67      52     149 1.00 1.00            23a  OCC    1696  22211   
        Sus. + E8{1}                  156      81      40     148 1.00 1.00            23a  OCC    1709  22211   
  
 N30    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1127       7       8       1 1.00 1.00 1.00 1.00  23a SUST     610  16700   
        TR:Amb to T1{1}                56     142      48      51 1.00 1.00 1.00 1.00 (17) DISP    1125  25050   
        Amb to T1{1}                   56     142      48      51 1.00 1.00 1.00 1.00 (17) DISP    1125  25050   
        Sus. + E1{1}                  241      44     114      15 1.00 1.00            23a  OCC    1536  22211   
        Sus. + E2{1}                  218     123     104      12 1.00 1.00            23a  OCC    1804  22211   
        Sus. + E3{1}                  241      43     114      16 1.00 1.00            23a  OCC    1533  22211   
        Sus. + E4{1}                  218     123     104      12 1.00 1.00            23a  OCC    1799  22211   
        Sus. + E5{1}                  188      27     117      14 1.00 1.00            23a  OCC    1501  22211   
        Sus. + E6{1}                  165      68     107      10 1.00 1.00            23a  OCC    1523  22211   
        Sus. + E7{1}                  189      27     115      14 1.00 1.00            23a  OCC    1491  22211   
        Sus. + E8{1}                  166      67     105      11 1.00 1.00            23a  OCC    1514  22211   
  
 N30  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119       9      21       6 1.00 1.00 1.00 1.00  23a SUST     692  16700   
        TR:Amb to T1{1}               401      83      30       7 1.00 1.00 1.00 1.00 (17) DISP     798  25050   
        Amb to T1{1}                  401      83      30       7 1.00 1.00 1.00 1.00 (17) DISP     798  25050   
        Sus. + E1{1}                  192     149      27      18 1.00 1.00            23a  OCC    1794  22211   
        Sus. + E2{1}                  166      93      34      19 1.00 1.00            23a  OCC    1387  22211   
        Sus. + E3{1}                  191     150      33      17 1.00 1.00            23a  OCC    1804  22211   
        Sus. + E4{1}                  165      94      27      19 1.00 1.00            23a  OCC    1389  22211   
        Sus. + E5{1}                  185     147      31       9 1.00 1.00            23a  OCC    1775  22211   
        Sus. + E6{1}                  160      91      30       7 1.00 1.00            23a  OCC    1362  22211   
        Sus. + E7{1}                  184     147      36       8 1.00 1.00            23a  OCC    1784  22211   
        Sus. + E8{1}                  159      92      24       6 1.00 1.00            23a  OCC    1365  22211   
  
 K02    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 509      12       0       2 1.00 1.00 1.00 1.00  23a SUST     782  16700   
        TR:Amb to T1{1}                 4      25      16      34 1.00 1.00 1.00 1.00 (17) DISP     964  25050   
        Amb to T1{1}                    4      25      16      34 1.00 1.00 1.00 1.00 (17) DISP     964  25050   
        Sus. + E1{1}                   24      44      10      13 1.00 1.00            23a  OCC    1592  22211   
        Sus. + E2{1}                    8      15      15      13 1.00 1.00            23a  OCC    1209  22211   
        Sus. + E3{1}                   23      42      10      12 1.00 1.00            23a  OCC    1537  22211   
        Sus. + E4{1}                    7      13      15      12 1.00 1.00            23a  OCC    1195  22211   
        Sus. + E5{1}                   24      44       8      33 1.00 1.00            23a  OCC    1804  22211   
        Sus. + E6{1}                    9      16      13      32 1.00 1.00            23a  OCC    1533  22211   
        Sus. + E7{1}                   24      41       8      33 1.00 1.00            23a  OCC    1772  22211   
        Sus. + E8{1}                    8      13      13      33 1.00 1.00            23a  OCC    1538  22211   
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G06    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       2       9       3 1.00 1.00 1.00 1.00  23a SUST    1229  16700   
        TR:Amb to T1{1}                 0       2       1       4 1.00 1.00 1.00 1.00 (17) DISP     391  25050   
        Amb to T1{1}                    0       2       1       4 1.00 1.00 1.00 1.00 (17) DISP     391  25050   
        Sus. + E1{1}                    1       4      12       8 1.00 1.00            23a  OCC    1803  22211   
        Sus. + E2{1}                    1       3      11       5 1.00 1.00            23a  OCC    1456  22211   
        Sus. + E3{1}                    1       3      10       7 1.00 1.00            23a  OCC    1680  22211   
        Sus. + E4{1}                    1       2      10       5 1.00 1.00            23a  OCC    1474  22211   
        Sus. + E5{1}                    0       3      10       8 1.00 1.00            23a  OCC    1707  22211   
        Sus. + E6{1}                    0       2      11       5 1.00 1.00            23a  OCC    1439  22211   
        Sus. + E7{1}                    2       3      12       7 1.00 1.00            23a  OCC    1696  22211   
        Sus. + E8{1}                    2       3      13       5 1.00 1.00            23a  OCC    1626  22211   
  
 G07 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       9       2       3 1.00 1.00 1.00 1.00  23a SUST    1228  16700   
        TR:Amb to T1{1}                 1       1       2       4 1.31 1.09 1.00 1.00 (17) DISP     405  25050   
        Amb to T1{1}                    1       1       2       4 1.31 1.09 1.00 1.00 (17) DISP     405  25050   
        Sus. + E1{1}                    1      12       4       8 1.00 1.00            23a  OCC    1803  22211   
        Sus. + E2{1}                    1      11       3       5 1.00 1.00            23a  OCC    1456  22211   
        Sus. + E3{1}                    1      10       3       7 1.00 1.00            23a  OCC    1679  22211   
        Sus. + E4{1}                    1      10       2       5 1.00 1.00            23a  OCC    1473  22211   
        Sus. + E5{1}                    1      10       3       8 1.00 1.00            23a  OCC    1706  22211   
        Sus. + E6{1}                    1      10       2       5 1.00 1.00            23a  OCC    1437  22211   
        Sus. + E7{1}                    1      12       3       7 1.00 1.00            23a  OCC    1693  22211   
        Sus. + E8{1}                    1      13       3       5 1.00 1.00            23a  OCC    1621  22211   
  
 G07 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       2       9       3 1.00 1.00 1.00 1.00  23a SUST    1228  16700   
        TR:Amb to T1{1}                 0       2       1       4 1.00 1.00 1.00 1.00 (17) DISP     392  25050   
        Amb to T1{1}                    0       2       1       4 1.00 1.00 1.00 1.00 (17) DISP     392  25050   
        Sus. + E1{1}                    1       4      12       8 1.00 1.00            23a  OCC    1802  22211   
        Sus. + E2{1}                    1       3      11       5 1.00 1.00            23a  OCC    1456  22211   
        Sus. + E3{1}                    1       3      10       7 1.00 1.00            23a  OCC    1678  22211   
        Sus. + E4{1}                    1       2      10       5 1.00 1.00            23a  OCC    1472  22211   
        Sus. + E5{1}                    0       3      10       8 1.00 1.00            23a  OCC    1705  22211   
        Sus. + E6{1}                    0       2      10       5 1.00 1.00            23a  OCC    1436  22211   
        Sus. + E7{1}                    2       3      12       7 1.00 1.00            23a  OCC    1693  22211   
        Sus. + E8{1}                    2       3      13       5 1.00 1.00            23a  OCC    1621  22211   
  
 C13 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1043       1       1       2 1.33 1.10 1.00 1.00  23a SUST     500  16700   
        TR:Amb to T1{1}               206      13      14       7 1.77 1.47 1.00 1.00 (17) DISP     312  25050   
        Amb to T1{1}                  206      13      14       7 1.77 1.47 1.00 1.00 (17) DISP     312  25050   
        Sus. + E1{1}                   48      31      18      12 1.33 1.10            23a  OCC     851  22211   
        Sus. + E2{1}                   68      15      29      10 1.33 1.10            23a  OCC     806  22211   
        Sus. + E3{1}                   30      33      20      13 1.33 1.10            23a  OCC     864  22211   
        Sus. + E4{1}                   50      17      29      10 1.33 1.10            23a  OCC     804  22211   
        Sus. + E5{1}                   58     124      43      35 1.33 1.10            23a  OCC    1779  22211   
        Sus. + E6{1}                   84      76      42      22 1.33 1.10            23a  OCC    1346  22211   
        Sus. + E7{1}                   39     126      44      35 1.33 1.10            23a  OCC    1784  22211   
        Sus. + E8{1}                   66      77      41      22 1.33 1.10            23a  OCC    1338  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 282 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 281 

---------------------------------------------------------------------------------------------------------------- 
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H09    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      14       0       7 1.00 1.00 1.00 1.00  23a SUST     838  16700   
        TR:Amb to T1{1}                70      21      36      10 1.00 1.00 1.00 1.00 (17) DISP     980  25050   
        Amb to T1{1}                   70      21      36      10 1.00 1.00 1.00 1.00 (17) DISP     980  25050   
        Sus. + E1{1}                   40      23      15      18 1.00 1.00            23a  OCC    1352  22211   
        Sus. + E2{1}                   53      18      31      14 1.00 1.00            23a  OCC    1620  22211   
        Sus. + E3{1}                   41      20      15      19 1.00 1.00            23a  OCC    1327  22211   
        Sus. + E4{1}                   54      21      30      16 1.00 1.00            23a  OCC    1625  22211   
        Sus. + E5{1}                   33      22      20      14 1.00 1.00            23a  OCC    1386  22211   
        Sus. + E6{1}                   53      19      38      12 1.00 1.00            23a  OCC    1764  22211   
        Sus. + E7{1}                   35      19      20      16 1.00 1.00            23a  OCC    1381  22211   
        Sus. + E8{1}                   54      22      38      14 1.00 1.00            23a  OCC    1783  22211   
  
 T12 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 141       7       3       2 1.00 1.00 1.00 1.00  23a SUST    1003  16700   
        TR:Amb to T1{1}                 3       8       4       1 1.31 1.09 1.00 1.00 (17) DISP    1014  25050   
        Amb to T1{1}                    3       8       4       1 1.31 1.09 1.00 1.00 (17) DISP    1014  25050   
        Sus. + E1{1}                    2      11       4       3 1.00 1.00            23a  OCC    1461  22211   
        Sus. + E2{1}                    0      12       4       6 1.00 1.00            23a  OCC    1633  22211   
        Sus. + E3{1}                    4      13       3       3 1.00 1.00            23a  OCC    1620  22211   
        Sus. + E4{1}                    2      14       5       6 1.00 1.00            23a  OCC    1782  22211   
        Sus. + E5{1}                    0       7       8       4 1.00 1.00            23a  OCC    1512  22211   
        Sus. + E6{1}                    1       7       5       3 1.00 1.00            23a  OCC    1253  22211   
        Sus. + E7{1}                    2       8       7       4 1.00 1.00            23a  OCC    1490  22211   
        Sus. + E8{1}                    0       9       4       3 1.00 1.00            23a  OCC    1278  22211   
  
 T12 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 141       7       3       2 1.00 1.00 1.00 1.00  23a SUST    1003  16700   
        TR:Amb to T1{1}                 3       8       4       1 1.00 1.00 1.00 1.00 (17) DISP     807  25050   
        Amb to T1{1}                    3       8       4       1 1.00 1.00 1.00 1.00 (17) DISP     807  25050   
        Sus. + E1{1}                    2      11       4       3 1.00 1.00            23a  OCC    1461  22211   
        Sus. + E2{1}                    0      12       4       6 1.00 1.00            23a  OCC    1633  22211   
        Sus. + E3{1}                    4      13       3       3 1.00 1.00            23a  OCC    1620  22211   
        Sus. + E4{1}                    2      14       5       6 1.00 1.00            23a  OCC    1782  22211   
        Sus. + E5{1}                    0       7       8       4 1.00 1.00            23a  OCC    1512  22211   
        Sus. + E6{1}                    1       7       5       3 1.00 1.00            23a  OCC    1253  22211   
        Sus. + E7{1}                    2       8       7       4 1.00 1.00            23a  OCC    1490  22211   
        Sus. + E8{1}                    0       9       4       3 1.00 1.00            23a  OCC    1278  22211   
  
 K01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 509      16       1       2 1.00 1.00 1.00 1.00  23a SUST     872  16700   
        TR:Amb to T1{1}                 4      13      33      34 1.00 1.00 1.00 1.00 (17) DISP    1044  25050   
        Amb to T1{1}                    4      13      33      34 1.00 1.00 1.00 1.00 (17) DISP    1044  25050   
        Sus. + E1{1}                   23      28      10      13 1.00 1.00            23a  OCC    1297  22211   
        Sus. + E2{1}                    8      16      15      13 1.00 1.00            23a  OCC    1276  22211   
        Sus. + E3{1}                   23      24      10      12 1.00 1.00            23a  OCC    1244  22211   
        Sus. + E4{1}                    8      20      15      12 1.00 1.00            23a  OCC    1281  22211   
        Sus. + E5{1}                   24      25      20      33 1.00 1.00            23a  OCC    1720  22211   
        Sus. + E6{1}                   10      20      25      32 1.00 1.00            23a  OCC    1758  22211   
        Sus. + E7{1}                   23      21      21      33 1.00 1.00            23a  OCC    1716  22211   
        Sus. + E8{1}                    9      23      26      33 1.00 1.00            23a  OCC    1780  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 P01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124      40       6       3 1.00 1.00 1.00 1.00  23a SUST     823  16700   
        TR:Amb to T1{1}               207      89     206      21 1.00 1.00 1.00 1.00 (17) DISP    1664  25050   
        Amb to T1{1}                  207      89     206      21 1.00 1.00 1.00 1.00 (17) DISP    1664  25050   
        Sus. + E1{1}                  102      47      93       8 1.00 1.00            23a  OCC    1506  22211   
        Sus. + E2{1}                  119      42      32      14 1.00 1.00            23a  OCC    1082  22211   
        Sus. + E3{1}                  101      46      94       8 1.00 1.00            23a  OCC    1509  22211   
        Sus. + E4{1}                  118      41      33      13 1.00 1.00            23a  OCC    1087  22211   
        Sus. + E5{1}                   35     130      98      14 1.00 1.00            23a  OCC    1774  22211   
        Sus. + E6{1}                   54     129      37       7 1.00 1.00            23a  OCC    1527  22211   
        Sus. + E7{1}                   37     122      99      14 1.00 1.00            23a  OCC    1740  22211   
        Sus. + E8{1}                   55     122      38       7 1.00 1.00            23a  OCC    1486  22211   
  
 H06    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      34       6      11 1.00 1.00 1.00 1.00  23a SUST    1318  16700   
        TR:Amb to T1{1}                71       6       8      23 1.00 1.00 1.00 1.00 (17) DISP     572  25050   
        Amb to T1{1}                   71       6       8      23 1.00 1.00 1.00 1.00 (17) DISP     572  25050   
        Sus. + E1{1}                   47      37      22      13 1.00 1.00            23a  OCC    1726  22211   
        Sus. + E2{1}                   44      35       7      13 1.00 1.00            23a  OCC    1399  22211   
        Sus. + E3{1}                   48      39      20      12 1.00 1.00            23a  OCC    1691  22211   
        Sus. + E4{1}                   45      42       8      13 1.00 1.00            23a  OCC    1559  22211   
        Sus. + E5{1}                   40      38      15      22 1.00 1.00            23a  OCC    1679  22211   
        Sus. + E6{1}                   44      34      16      22 1.00 1.00            23a  OCC    1682  22211   
        Sus. + E7{1}                   42      37      13      24 1.00 1.00            23a  OCC    1691  22211   
        Sus. + E8{1}                   45      41      17      24 1.00 1.00            23a  OCC    1773  22211   
  
 K03 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 523      10       2       0 1.00 1.00 1.00 1.00  23a SUST     750  16700   
        TR:Amb to T1{1}                62      35      29      11 1.00 1.00 1.00 1.00 (17) DISP    1061  25050   
        Amb to T1{1}                   62      35      29      11 1.00 1.00 1.00 1.00 (17) DISP    1061  25050   
        Sus. + E1{1}                   32      43      12      10 1.00 1.00            23a  OCC    1599  22211   
        Sus. + E2{1}                    5      13      12      15 1.00 1.00            23a  OCC    1174  22211   
        Sus. + E3{1}                   35      41      11      10 1.00 1.00            23a  OCC    1557  22211   
        Sus. + E4{1}                    8      11      12      15 1.00 1.00            23a  OCC    1163  22211   
        Sus. + E5{1}                   37      44      29       5 1.00 1.00            23a  OCC    1771  22211   
        Sus. + E6{1}                   11      14      29      10 1.00 1.00            23a  OCC    1417  22211   
        Sus. + E7{1}                   40      42      30       5 1.00 1.00            23a  OCC    1747  22211   
        Sus. + E8{1}                   14      12      29      10 1.00 1.00            23a  OCC    1424  22211   
  
 K04    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 523      10       2       0 1.00 1.00 1.00 1.00  23a SUST     750  16700   
        TR:Amb to T1{1}                62      35      29      11 1.00 1.00 1.00 1.00 (17) DISP    1060  25050   
        Amb to T1{1}                   62      35      29      11 1.00 1.00 1.00 1.00 (17) DISP    1060  25050   
        Sus. + E1{1}                   32      43      12      10 1.00 1.00            23a  OCC    1597  22211   
        Sus. + E2{1}                    5      13      12      15 1.00 1.00            23a  OCC    1173  22211   
        Sus. + E3{1}                   35      41      11      10 1.00 1.00            23a  OCC    1556  22211   
        Sus. + E4{1}                    8      11      12      15 1.00 1.00            23a  OCC    1162  22211   
        Sus. + E5{1}                   37      44      29       5 1.00 1.00            23a  OCC    1770  22211   
        Sus. + E6{1}                   11      14      29      10 1.00 1.00            23a  OCC    1416  22211   
        Sus. + E7{1}                   40      42      30       5 1.00 1.00            23a  OCC    1745  22211   
        Sus. + E8{1}                   14      12      29      10 1.00 1.00            23a  OCC    1423  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 D05 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1110       8       3       6 1.00 1.00 1.00 1.00  23a SUST     583  16700   
        TR:Amb to T1{1}               291     232      22      27 1.00 1.00 1.00 1.00 (17) DISP    1765  25050   
        Amb to T1{1}                  291     232      22      27 1.00 1.00 1.00 1.00 (17) DISP    1765  25050   
        Sus. + E1{1}                   55      41      12      24 1.00 1.00            23a  OCC     891  22211   
        Sus. + E2{1}                   26      59      13      72 1.00 1.00            23a  OCC    1204  22211   
        Sus. + E3{1}                   52      40      14      25 1.00 1.00            23a  OCC     884  22211   
        Sus. + E4{1}                   27      61      14      71 1.00 1.00            23a  OCC    1202  22211   
        Sus. + E5{1}                   61      45     131      62 1.00 1.00            23a  OCC    1656  22211   
        Sus. + E6{1}                   40      67     104      93 1.00 1.00            23a  OCC    1651  22211   
        Sus. + E7{1}                   58      44     132      62 1.00 1.00            23a  OCC    1656  22211   
        Sus. + E8{1}                   41      68     104      91 1.00 1.00            23a  OCC    1643  22211   
  
 D04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1110       8       3       6 1.00 1.00 1.00 1.00  23a SUST     583  16700   
        TR:Amb to T1{1}               291     232      22      27 1.00 1.00 1.00 1.00 (17) DISP    1764  25050   
        Amb to T1{1}                  291     232      22      27 1.00 1.00 1.00 1.00 (17) DISP    1764  25050   
        Sus. + E1{1}                   55      41      13      24 1.00 1.00            23a  OCC     891  22211   
        Sus. + E2{1}                   26      59      13      72 1.00 1.00            23a  OCC    1204  22211   
        Sus. + E3{1}                   52      40      14      25 1.00 1.00            23a  OCC     884  22211   
        Sus. + E4{1}                   27      61      14      71 1.00 1.00            23a  OCC    1202  22211   
        Sus. + E5{1}                   61      45     131      62 1.00 1.00            23a  OCC    1656  22211   
        Sus. + E6{1}                   40      67     104      93 1.00 1.00            23a  OCC    1651  22211   
        Sus. + E7{1}                   58      44     132      62 1.00 1.00            23a  OCC    1657  22211   
        Sus. + E8{1}                   41      68     104      91 1.00 1.00            23a  OCC    1644  22211   
  
 H13 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 516      13       5       0 1.00 1.00 1.00 1.00  23a SUST     816  16700   
        TR:Amb to T1{1}                69      19      46      11 1.00 1.00 1.00 1.00 (17) DISP    1144  25050   
        Amb to T1{1}                   69      19      46      11 1.00 1.00 1.00 1.00 (17) DISP    1144  25050   
        Sus. + E1{1}                   33      22      36       0 1.00 1.00            23a  OCC    1575  22211   
        Sus. + E2{1}                   58      13      41       1 1.00 1.00            23a  OCC    1695  22211   
        Sus. + E3{1}                   34      19      36       0 1.00 1.00            23a  OCC    1568  22211   
        Sus. + E4{1}                   59      16      41       1 1.00 1.00            23a  OCC    1706  22211   
        Sus. + E5{1}                   28      21      31      17 1.00 1.00            23a  OCC    1577  22211   
        Sus. + E6{1}                   59      14      39      18 1.00 1.00            23a  OCC    1733  22211   
        Sus. + E7{1}                   29      18      33      17 1.00 1.00            23a  OCC    1590  22211   
        Sus. + E8{1}                   60      17      40      18 1.00 1.00            23a  OCC    1764  22211   
  
 L13 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 136       8       0       3 1.00 1.00 1.00 1.00  23a SUST    1084  16700   
        TR:Amb to T1{1}                 1       5       1       1 1.31 1.09 1.00 1.00 (17) DISP     584  25050   
        Amb to T1{1}                    1       5       1       1 1.31 1.09 1.00 1.00 (17) DISP     584  25050   
        Sus. + E1{1}                    1       8       1       5 1.00 1.00            23a  OCC    1248  22211   
        Sus. + E2{1}                    2      13       2       6 1.00 1.00            23a  OCC    1649  22211   
        Sus. + E3{1}                    1      10       1       5 1.00 1.00            23a  OCC    1346  22211   
        Sus. + E4{1}                    2      14       2       6 1.00 1.00            23a  OCC    1764  22211   
        Sus. + E5{1}                    0       8       1       4 1.00 1.00            23a  OCC    1186  22211   
        Sus. + E6{1}                    3      12       1       6 1.00 1.00            23a  OCC    1639  22211   
        Sus. + E7{1}                    0       9       1       4 1.00 1.00            23a  OCC    1279  22211   
        Sus. + E8{1}                    3      14       1       6 1.00 1.00            23a  OCC    1741  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C13 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1014      11       1       1 1.33 1.10 1.00 1.00  23a SUST     580  16700   
        TR:Amb to T1{1}               287      44      38      14 1.77 1.47 1.00 1.00 (17) DISP     797  25050   
        Amb to T1{1}                  287      44      38      14 1.77 1.47 1.00 1.00 (17) DISP     797  25050   
        Sus. + E1{1}                   94      23       3      20 1.33 1.10            23a  OCC     794  22211   
        Sus. + E2{1}                  118      15       3      21 1.33 1.10            23a  OCC     753  22211   
        Sus. + E3{1}                   69      28       3      21 1.33 1.10            23a  OCC     823  22211   
        Sus. + E4{1}                   94      11       3      20 1.33 1.10            23a  OCC     730  22211   
        Sus. + E5{1}                   93     120       4      53 1.33 1.10            23a  OCC    1738  22211   
        Sus. + E6{1}                  119      73       3      38 1.33 1.10            23a  OCC    1283  22211   
        Sus. + E7{1}                   69     124       4      54 1.33 1.10            23a  OCC    1763  22211   
        Sus. + E8{1}                   94      76       3      37 1.33 1.10            23a  OCC    1297  22211   
  
 L13 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       8       0       3 1.00 1.00 1.00 1.00  23a SUST    1083  16700   
        TR:Amb to T1{1}                 1       5       1       1 1.00 1.00 1.00 1.00 (17) DISP     452  25050   
        Amb to T1{1}                    1       5       1       1 1.00 1.00 1.00 1.00 (17) DISP     452  25050   
        Sus. + E1{1}                    1       8       1       5 1.00 1.00            23a  OCC    1247  22211   
        Sus. + E2{1}                    2      13       2       6 1.00 1.00            23a  OCC    1648  22211   
        Sus. + E3{1}                    1      10       1       5 1.00 1.00            23a  OCC    1346  22211   
        Sus. + E4{1}                    2      14       2       6 1.00 1.00            23a  OCC    1763  22211   
        Sus. + E5{1}                    0       8       1       4 1.00 1.00            23a  OCC    1186  22211   
        Sus. + E6{1}                    3      12       1       6 1.00 1.00            23a  OCC    1638  22211   
        Sus. + E7{1}                    0       9       1       4 1.00 1.00            23a  OCC    1278  22211   
        Sus. + E8{1}                    3      14       1       6 1.00 1.00            23a  OCC    1740  22211   
  
 R03 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       1       8      11 1.33 1.10 1.00 1.00  23a SUST     598  16700   
        TR:Amb to T1{1}                28      37       1       0 1.77 1.47 1.00 1.00 (17) DISP     470  25050   
        Amb to T1{1}                   28      37       1       0 1.77 1.47 1.00 1.00 (17) DISP     470  25050   
        Sus. + E1{1}                    6      65      10      14 1.33 1.10            23a  OCC    1219  22211   
        Sus. + E2{1}                   22      26      10      13 1.33 1.10            23a  OCC     856  22211   
        Sus. + E3{1}                    6      65      12      11 1.33 1.10            23a  OCC    1219  22211   
        Sus. + E4{1}                   22      26      12      11 1.33 1.10            23a  OCC     857  22211   
        Sus. + E5{1}                   32      30      10      14 1.33 1.10            23a  OCC     892  22211   
        Sus. + E6{1}                   48     120      10      13 1.33 1.10            23a  OCC    1762  22211   
        Sus. + E7{1}                   32      30      12      11 1.33 1.10            23a  OCC     893  22211   
        Sus. + E8{1}                   48     120      12      11 1.33 1.10            23a  OCC    1763  22211   
  
 H12    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 516      12       5       0 1.00 1.00 1.00 1.00  23a SUST     814  16700   
        TR:Amb to T1{1}                69      19      46      11 1.00 1.00 1.00 1.00 (17) DISP    1144  25050   
        Amb to T1{1}                   69      19      46      11 1.00 1.00 1.00 1.00 (17) DISP    1144  25050   
        Sus. + E1{1}                   33      22      36       0 1.00 1.00            23a  OCC    1572  22211   
        Sus. + E2{1}                   58      13      41       1 1.00 1.00            23a  OCC    1693  22211   
        Sus. + E3{1}                   34      19      36       0 1.00 1.00            23a  OCC    1566  22211   
        Sus. + E4{1}                   59      16      41       1 1.00 1.00            23a  OCC    1704  22211   
        Sus. + E5{1}                   28      20      31      17 1.00 1.00            23a  OCC    1575  22211   
        Sus. + E6{1}                   59      14      39      18 1.00 1.00            23a  OCC    1732  22211   
        Sus. + E7{1}                   29      18      33      17 1.00 1.00            23a  OCC    1588  22211   
        Sus. + E8{1}                   60      17      40      18 1.00 1.00            23a  OCC    1762  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G10 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 142       6       1       2 1.00 1.00 1.00 1.00  23a SUST     867  16700   
        TR:Amb to T1{1}                26       2       6       1 1.31 1.09 1.00 1.00 (17) DISP     729  25050   
        Amb to T1{1}                   26       2       6       1 1.31 1.09 1.00 1.00 (17) DISP     729  25050   
        Sus. + E1{1}                    0       8       7       3 1.00 1.00            23a  OCC    1537  22211   
        Sus. + E2{1}                    3       8       1       2 1.00 1.00            23a  OCC    1159  22211   
        Sus. + E3{1}                    1       7       7       3 1.00 1.00            23a  OCC    1430  22211   
        Sus. + E4{1}                    2       7       1       2 1.00 1.00            23a  OCC    1010  22211   
        Sus. + E5{1}                   15      11       8       3 1.00 1.00            23a  OCC    1754  22211   
        Sus. + E6{1}                   22      12       3       2 1.00 1.00            23a  OCC    1551  22211   
        Sus. + E7{1}                   17      10       8       3 1.00 1.00            23a  OCC    1654  22211   
        Sus. + E8{1}                   23      11       3       3 1.00 1.00            23a  OCC    1432  22211   
  
 G10 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 142       6       1       2 1.00 1.00 1.00 1.00  23a SUST     867  16700   
        TR:Amb to T1{1}                26       2       6       1 1.00 1.00 1.00 1.00 (17) DISP     661  25050   
        Amb to T1{1}                   26       2       6       1 1.00 1.00 1.00 1.00 (17) DISP     661  25050   
        Sus. + E1{1}                    0       8       7       4 1.00 1.00            23a  OCC    1537  22211   
        Sus. + E2{1}                    3       8       1       2 1.00 1.00            23a  OCC    1159  22211   
        Sus. + E3{1}                    1       7       7       3 1.00 1.00            23a  OCC    1430  22211   
        Sus. + E4{1}                    2       7       1       2 1.00 1.00            23a  OCC    1010  22211   
        Sus. + E5{1}                   15      11       8       3 1.00 1.00            23a  OCC    1754  22211   
        Sus. + E6{1}                   22      12       3       2 1.00 1.00            23a  OCC    1551  22211   
        Sus. + E7{1}                   17      10       8       3 1.00 1.00            23a  OCC    1654  22211   
        Sus. + E8{1}                   23      11       3       3 1.00 1.00            23a  OCC    1432  22211   
  
 H13 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511       4      10      23 1.29 1.08 1.00 1.00  23a SUST     934  16700   
        TR:Amb to T1{1}                 9      31      11      18 1.72 1.44 1.00 1.00 (17) DISP    1259  25050   
        Amb to T1{1}                    9      31      11      18 1.72 1.44 1.00 1.00 (17) DISP    1259  25050   
        Sus. + E1{1}                   15      30      12      33 1.29 1.08            23a  OCC    1754  22211   
        Sus. + E2{1}                   15      29      11      24 1.29 1.08            23a  OCC    1692  22211   
        Sus. + E3{1}                   15      30      12      28 1.29 1.08            23a  OCC    1729  22211   
        Sus. + E4{1}                   15      29      12      26 1.29 1.08            23a  OCC    1698  22211   
        Sus. + E5{1}                    2      23      29      31 1.29 1.08            23a  OCC    1681  22211   
        Sus. + E6{1}                    2      22      30      23 1.29 1.08            23a  OCC    1654  22211   
        Sus. + E7{1}                    2      24      26      26 1.29 1.08            23a  OCC    1647  22211   
        Sus. + E8{1}                    2      23      28      28 1.29 1.08            23a  OCC    1650  22211   
  
 G09    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 142       6       1       2 1.00 1.00 1.00 1.00  23a SUST     866  16700   
        TR:Amb to T1{1}                26       2       6       1 1.00 1.00 1.00 1.00 (17) DISP     661  25050   
        Amb to T1{1}                   26       2       6       1 1.00 1.00 1.00 1.00 (17) DISP     661  25050   
        Sus. + E1{1}                    0       8       7       4 1.00 1.00            23a  OCC    1535  22211   
        Sus. + E2{1}                    3       8       1       2 1.00 1.00            23a  OCC    1157  22211   
        Sus. + E3{1}                    1       7       7       3 1.00 1.00            23a  OCC    1428  22211   
        Sus. + E4{1}                    2       7       1       2 1.00 1.00            23a  OCC    1008  22211   
        Sus. + E5{1}                   15      11       8       3 1.00 1.00            23a  OCC    1752  22211   
        Sus. + E6{1}                   22      12       3       2 1.00 1.00            23a  OCC    1549  22211   
        Sus. + E7{1}                   17      10       8       3 1.00 1.00            23a  OCC    1652  22211   
        Sus. + E8{1}                   23      11       3       3 1.00 1.00            23a  OCC    1431  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G07 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       9       3       1 1.00 1.00 1.00 1.00  23a SUST    1167  16700   
        TR:Amb to T1{1}                19       3       4       2 1.31 1.09 1.00 1.00 (17) DISP     589  25050   
        Amb to T1{1}                   19       3       4       2 1.31 1.09 1.00 1.00 (17) DISP     589  25050   
        Sus. + E1{1}                    3      11       8       3 1.00 1.00            23a  OCC    1752  22211   
        Sus. + E2{1}                    5      10       5       2 1.00 1.00            23a  OCC    1431  22211   
        Sus. + E3{1}                    1       9       7       3 1.00 1.00            23a  OCC    1618  22211   
        Sus. + E4{1}                    3       9       5       2 1.00 1.00            23a  OCC    1407  22211   
        Sus. + E5{1}                    9       9       8       3 1.00 1.00            23a  OCC    1666  22211   
        Sus. + E6{1}                   13       9       5       2 1.00 1.00            23a  OCC    1388  22211   
        Sus. + E7{1}                    9      10       7       3 1.00 1.00            23a  OCC    1596  22211   
        Sus. + E8{1}                   13      10       6       2 1.00 1.00            23a  OCC    1470  22211   
  
 N23 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                 988      37      56      30 1.00 1.00 1.00 1.00  23a SUST     971  16700   
        TR:Amb to T1{1}                60      70      93      43 1.00 1.00 1.00 1.00 (17) DISP     890  25050   
        Amb to T1{1}                   60      70      93      43 1.00 1.00 1.00 1.00 (17) DISP     890  25050   
        Sus. + E1{1}                   51      62      68      41 1.00 1.00            23a  OCC    1208  22211   
        Sus. + E2{1}                   45     100      63      31 1.00 1.00            23a  OCC    1448  22211   
        Sus. + E3{1}                   23      58      68      41 1.00 1.00            23a  OCC    1179  22211   
        Sus. + E4{1}                   17     101      63      32 1.00 1.00            23a  OCC    1446  22211   
        Sus. + E5{1}                   23      68     148      60 1.00 1.00            23a  OCC    1722  22211   
        Sus. + E6{1}                   17      92     146      47 1.00 1.00            23a  OCC    1752  22211   
        Sus. + E7{1}                    5      63     138      58 1.00 1.00            23a  OCC    1629  22211   
        Sus. + E8{1}                   11      96     136      46 1.00 1.00            23a  OCC    1709  22211   
  
 N22    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                 988      37      55      30 1.00 1.00 1.00 1.00  23a SUST     971  16700   
        TR:Amb to T1{1}                60      70      93      43 1.00 1.00 1.00 1.00 (17) DISP     889  25050   
        Amb to T1{1}                   60      70      93      43 1.00 1.00 1.00 1.00 (17) DISP     889  25050   
        Sus. + E1{1}                   51      62      68      41 1.00 1.00            23a  OCC    1208  22211   
        Sus. + E2{1}                   45     100      63      31 1.00 1.00            23a  OCC    1448  22211   
        Sus. + E3{1}                   23      58      68      41 1.00 1.00            23a  OCC    1179  22211   
        Sus. + E4{1}                   17     101      63      32 1.00 1.00            23a  OCC    1446  22211   
        Sus. + E5{1}                   23      68     148      60 1.00 1.00            23a  OCC    1721  22211   
        Sus. + E6{1}                   17      92     146      47 1.00 1.00            23a  OCC    1751  22211   
        Sus. + E7{1}                    5      63     138      58 1.00 1.00            23a  OCC    1629  22211   
        Sus. + E8{1}                   11      96     136      46 1.00 1.00            23a  OCC    1709  22211   
  
 I08 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       8       0       3 1.29 1.08 1.00 1.00  23a SUST     763  16700   
        TR:Amb to T1{1}                20      40       1       4 1.72 1.44 1.00 1.00 (17) DISP    1507  25050   
        Amb to T1{1}                   20      40       1       4 1.72 1.44 1.00 1.00 (17) DISP    1507  25050   
        Sus. + E1{1}                   22      40       3       3 1.29 1.08            23a  OCC    1701  22211   
        Sus. + E2{1}                   21      30       4       3 1.29 1.08            23a  OCC    1427  22211   
        Sus. + E3{1}                   23      41       3       4 1.29 1.08            23a  OCC    1751  22211   
        Sus. + E4{1}                   22      31       4       4 1.29 1.08            23a  OCC    1465  22211   
        Sus. + E5{1}                    4      15       2       3 1.29 1.08            23a  OCC     962  22211   
        Sus. + E6{1}                    6       9       1       3 1.29 1.08            23a  OCC     784  22211   
        Sus. + E7{1}                    6      17       2       4 1.29 1.08            23a  OCC    1030  22211   
        Sus. + E8{1}                    7      10       1       4 1.29 1.08            23a  OCC     820  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A42    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1252      93       5      10 1.00 1.00 1.00 1.00  23a SUST    1267  16700   
        TR:Amb to T1{1}                 6      20      10      26 1.00 1.00 1.00 1.00 (17) DISP     243  25050   
        Amb to T1{1}                    6      20      10      26 1.00 1.00 1.00 1.00 (17) DISP     243  25050   
        Sus. + E1{1}                   19     120      35      26 1.00 1.00            23a  OCC    1583  22211   
        Sus. + E2{1}                   11      94      28      19 1.00 1.00            23a  OCC    1450  22211   
        Sus. + E3{1}                   50      97      34      24 1.00 1.00            23a  OCC    1520  22211   
        Sus. + E4{1}                   42     112      26      24 1.00 1.00            23a  OCC    1510  22211   
        Sus. + E5{1}                   46     150      34      21 1.00 1.00            23a  OCC    1749  22211   
        Sus. + E6{1}                   55     124      41      47 1.00 1.00            23a  OCC    1721  22211   
        Sus. + E7{1}                   15     125      34      22 1.00 1.00            23a  OCC    1597  22211   
        Sus. + E8{1}                   25     106      43      53 1.00 1.00            23a  OCC    1695  22211   
  
 A41 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1252      93       5      10 1.00 1.00 1.00 1.00  23a SUST    1267  16700   
        TR:Amb to T1{1}                 6      20      10      26 1.00 1.00 1.00 1.00 (17) DISP     243  25050   
        Amb to T1{1}                    6      20      10      26 1.00 1.00 1.00 1.00 (17) DISP     243  25050   
        Sus. + E1{1}                   19     120      35      26 1.00 1.00            23a  OCC    1583  22211   
        Sus. + E2{1}                   11      94      28      19 1.00 1.00            23a  OCC    1450  22211   
        Sus. + E3{1}                   50      96      34      24 1.00 1.00            23a  OCC    1521  22211   
        Sus. + E4{1}                   42     112      27      24 1.00 1.00            23a  OCC    1510  22211   
        Sus. + E5{1}                   46     150      34      21 1.00 1.00            23a  OCC    1749  22211   
        Sus. + E6{1}                   55     124      41      47 1.00 1.00            23a  OCC    1721  22211   
        Sus. + E7{1}                   15     125      34      22 1.00 1.00            23a  OCC    1597  22211   
        Sus. + E8{1}                   25     106      43      53 1.00 1.00            23a  OCC    1695  22211   
  
 N24    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      14      28      58 1.00 1.00 1.00 1.00  23a SUST     858  16700   
        TR:Amb to T1{1}                13      52      29     108 1.00 1.00 1.00 1.00 (17) DISP     859  25050   
        Amb to T1{1}                   13      52      29     108 1.00 1.00 1.00 1.00 (17) DISP     859  25050   
        Sus. + E1{1}                    9      22      45      76 1.00 1.00            23a  OCC    1056  22211   
        Sus. + E2{1}                   25     103      35      71 1.00 1.00            23a  OCC    1521  22211   
        Sus. + E3{1}                    8      30      45      76 1.00 1.00            23a  OCC    1078  22211   
        Sus. + E4{1}                   25      94      35      70 1.00 1.00            23a  OCC    1455  22211   
        Sus. + E5{1}                   11      40      47     161 1.00 1.00            23a  OCC    1642  22211   
        Sus. + E6{1}                   22      83      35     158 1.00 1.00            23a  OCC    1747  22211   
        Sus. + E7{1}                   11      45      46     149 1.00 1.00            23a  OCC    1575  22211   
        Sus. + E8{1}                   22      77      34     148 1.00 1.00            23a  OCC    1662  22211   
  
 N23 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      14      28      58 1.00 1.00 1.00 1.00  23a SUST     857  16700   
        TR:Amb to T1{1}                13      53      29     108 1.00 1.00 1.00 1.00 (17) DISP     860  25050   
        Amb to T1{1}                   13      53      29     108 1.00 1.00 1.00 1.00 (17) DISP     860  25050   
        Sus. + E1{1}                    9      22      45      76 1.00 1.00            23a  OCC    1055  22211   
        Sus. + E2{1}                   25     103      35      71 1.00 1.00            23a  OCC    1520  22211   
        Sus. + E3{1}                    8      29      45      76 1.00 1.00            23a  OCC    1078  22211   
        Sus. + E4{1}                   25      93      35      70 1.00 1.00            23a  OCC    1454  22211   
        Sus. + E5{1}                   11      40      47     161 1.00 1.00            23a  OCC    1641  22211   
        Sus. + E6{1}                   22      83      35     158 1.00 1.00            23a  OCC    1746  22211   
        Sus. + E7{1}                   11      45      46     149 1.00 1.00            23a  OCC    1574  22211   
        Sus. + E8{1}                   22      76      34     148 1.00 1.00            23a  OCC    1661  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 R03 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0       2       0 1.33 1.10 1.00 1.00  23a SUST     541  16700   
        TR:Amb to T1{1}                32      39       1       0 1.77 1.47 1.00 1.00 (17) DISP     492  25050   
        Amb to T1{1}                   32      39       1       0 1.77 1.47 1.00 1.00 (17) DISP     492  25050   
        Sus. + E1{1}                   11      63       7       0 1.33 1.10            23a  OCC    1152  22211   
        Sus. + E2{1}                   54      38       6       0 1.33 1.10            23a  OCC     929  22211   
        Sus. + E3{1}                   11      63       6       0 1.33 1.10            23a  OCC    1151  22211   
        Sus. + E4{1}                   54      38       6       0 1.33 1.10            23a  OCC     929  22211   
        Sus. + E5{1}                   11      22       7       0 1.33 1.10            23a  OCC     754  22211   
        Sus. + E6{1}                   54     122       6       0 1.33 1.10            23a  OCC    1735  22211   
        Sus. + E7{1}                   11      22       6       0 1.33 1.10            23a  OCC     754  22211   
        Sus. + E8{1}                   54     122       6       0 1.33 1.10            23a  OCC    1736  22211   
  
 H18    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512       8       3       6 1.00 1.00 1.00 1.00  23a SUST     724  16700   
        TR:Amb to T1{1}                71      55       4       7 1.00 1.00 1.00 1.00 (17) DISP    1251  25050   
        Amb to T1{1}                   71      55       4       7 1.00 1.00 1.00 1.00 (17) DISP    1251  25050   
        Sus. + E1{1}                   51      25      16      11 1.00 1.00            23a  OCC    1272  22211   
        Sus. + E2{1}                   51      13       6       8 1.00 1.00            23a  OCC     903  22211   
        Sus. + E3{1}                   51      28      15      10 1.00 1.00            23a  OCC    1297  22211   
        Sus. + E4{1}                   50      10       7       7 1.00 1.00            23a  OCC     873  22211   
        Sus. + E5{1}                   48      44      22      14 1.00 1.00            23a  OCC    1703  22211   
        Sus. + E6{1}                   47      24       5      11 1.00 1.00            23a  OCC    1138  22211   
        Sus. + E7{1}                   48      46      21      13 1.00 1.00            23a  OCC    1733  22211   
        Sus. + E8{1}                   47      26       4      10 1.00 1.00            23a  OCC    1174  22211   
  
 I11 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511       1       7       8 1.29 1.08 1.00 1.00  23a SUST     698  16700   
        TR:Amb to T1{1}                19      10       9      10 1.72 1.44 1.00 1.00 (17) DISP     520  25050   
        Amb to T1{1}                   19      10       9      10 1.72 1.44 1.00 1.00 (17) DISP     520  25050   
        Sus. + E1{1}                   17       4      29      32 1.29 1.08            23a  OCC    1469  22211   
        Sus. + E2{1}                    9       3      35      39 1.29 1.08            23a  OCC    1685  22211   
        Sus. + E3{1}                   16       4      30      33 1.29 1.08            23a  OCC    1515  22211   
        Sus. + E4{1}                    8       3      36      40 1.29 1.08            23a  OCC    1722  22211   
        Sus. + E5{1}                   13       3       7      10 1.29 1.08            23a  OCC     795  22211   
        Sus. + E6{1}                    5       2      15      17 1.29 1.08            23a  OCC     987  22211   
        Sus. + E7{1}                   12       3       8       9 1.29 1.08            23a  OCC     791  22211   
        Sus. + E8{1}                    4       2      17      18 1.29 1.08            23a  OCC    1030  22211   
  
 H00    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       7      25       0 1.08 1.19 1.00 1.00  23a SUST    1207  16700   
        TR:Amb to T1{1}                31       8       2      13 1.44 1.58 1.58 1.00 (17) DISP     394  25050   
        Amb to T1{1}                   31       8       2      13 1.44 1.58 1.58 1.00 (17) DISP     394  25050   
        Sus. + E1{1}                   18       7      34       8 1.08 1.19            23a  OCC    1519  22211   
        Sus. + E2{1}                    6       9      34       6 1.08 1.19            23a  OCC    1493  22211   
        Sus. + E3{1}                   18       9      29       7 1.08 1.19            23a  OCC    1405  22211   
        Sus. + E4{1}                    5       7      39       5 1.08 1.19            23a  OCC    1589  22211   
        Sus. + E5{1}                   12       8      39      14 1.08 1.19            23a  OCC    1700  22211   
        Sus. + E6{1}                    6       9      36      13 1.08 1.19            23a  OCC    1619  22211   
        Sus. + E7{1}                   13       9      33      14 1.08 1.19            23a  OCC    1593  22211   
        Sus. + E8{1}                    5       8      41      13 1.08 1.19            23a  OCC    1712  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I11 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       1       9       2 1.29 1.08 1.00 1.00  23a SUST     743  16700   
        TR:Amb to T1{1}                22      11       9       2 1.72 1.44 1.00 1.00 (17) DISP     516  25050   
        Amb to T1{1}                   22      11       9       2 1.72 1.44 1.00 1.00 (17) DISP     516  25050   
        Sus. + E1{1}                   21       5      37       5 1.29 1.08            23a  OCC    1458  22211   
        Sus. + E2{1}                   10       3      47       5 1.29 1.08            23a  OCC    1675  22211   
        Sus. + E3{1}                   22       5      39       5 1.29 1.08            23a  OCC    1503  22211   
        Sus. + E4{1}                   11       3      48       6 1.29 1.08            23a  OCC    1711  22211   
        Sus. + E5{1}                   15       4      11       3 1.29 1.08            23a  OCC     866  22211   
        Sus. + E6{1}                    5       2      21       2 1.29 1.08            23a  OCC    1030  22211   
        Sus. + E7{1}                   16       4      10       2 1.29 1.08            23a  OCC     865  22211   
        Sus. + E8{1}                    6       2      23       2 1.29 1.08            23a  OCC    1072  22211   
  
 C35 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1099      19      42       9 1.00 1.00 1.00 1.00  23a SUST     851  16700   
        TR:Amb to T1{1}                21      30      97      51 1.00 1.00 1.00 1.00 (17) DISP     802  25050   
        Amb to T1{1}                   21      30      97      51 1.00 1.00 1.00 1.00 (17) DISP     802  25050   
        Sus. + E1{1}                   15      30     122      65 1.00 1.00            23a  OCC    1568  22211   
        Sus. + E2{1}                   12      47     118      46 1.00 1.00            23a  OCC    1499  22211   
        Sus. + E3{1}                   10      25     134      63 1.00 1.00            23a  OCC    1626  22211   
        Sus. + E4{1}                    7      43     130      46 1.00 1.00            23a  OCC    1565  22211   
        Sus. + E5{1}                   19      25     132      71 1.00 1.00            23a  OCC    1649  22211   
        Sus. + E6{1}                   10      39     103      40 1.00 1.00            23a  OCC    1369  22211   
        Sus. + E7{1}                   13      20     141      68 1.00 1.00            23a  OCC    1693  22211   
        Sus. + E8{1}                    5      35     113      41 1.00 1.00            23a  OCC    1431  22211   
  
 T12 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       6       2       3 1.00 1.00 1.00 1.00  23a SUST     938  16700   
        TR:Amb to T1{1}                 2       8       1       4 1.00 1.00 1.00 1.00 (17) DISP     791  25050   
        Amb to T1{1}                    2       8       1       4 1.00 1.00 1.00 1.00 (17) DISP     791  25050   
        Sus. + E1{1}                    2      10       3       4 1.00 1.00            23a  OCC    1393  22211   
        Sus. + E2{1}                    0      11       6       4 1.00 1.00            23a  OCC    1557  22211   
        Sus. + E3{1}                    2      12       3       4 1.00 1.00            23a  OCC    1535  22211   
        Sus. + E4{1}                    0      13       5       5 1.00 1.00            23a  OCC    1693  22211   
        Sus. + E5{1}                    1       6       4       8 1.00 1.00            23a  OCC    1454  22211   
        Sus. + E6{1}                    1       6       3       5 1.00 1.00            23a  OCC    1184  22211   
        Sus. + E7{1}                    1       8       4       7 1.00 1.00            23a  OCC    1427  22211   
        Sus. + E8{1}                    1       8       3       4 1.00 1.00            23a  OCC    1203  22211   
  
 T12 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       6       2       3 1.00 1.00 1.00 1.00  23a SUST     938  16700   
        TR:Amb to T1{1}                 2       8       1       4 1.31 1.09 1.00 1.00 (17) DISP     981  25050   
        Amb to T1{1}                    2       8       1       4 1.31 1.09 1.00 1.00 (17) DISP     981  25050   
        Sus. + E1{1}                    2      10       3       4 1.00 1.00            23a  OCC    1393  22211   
        Sus. + E2{1}                    0      11       6       4 1.00 1.00            23a  OCC    1557  22211   
        Sus. + E3{1}                    2      12       3       4 1.00 1.00            23a  OCC    1535  22211   
        Sus. + E4{1}                    0      13       5       5 1.00 1.00            23a  OCC    1693  22211   
        Sus. + E5{1}                    1       6       4       8 1.00 1.00            23a  OCC    1454  22211   
        Sus. + E6{1}                    1       6       3       5 1.00 1.00            23a  OCC    1184  22211   
        Sus. + E7{1}                    1       8       4       7 1.00 1.00            23a  OCC    1427  22211   
        Sus. + E8{1}                    1       8       3       4 1.00 1.00            23a  OCC    1203  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C34    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1099      19      42       9 1.00 1.00 1.00 1.00  23a SUST     851  16700   
        TR:Amb to T1{1}                21      30      97      51 1.00 1.00 1.00 1.00 (17) DISP     802  25050   
        Amb to T1{1}                   21      30      97      51 1.00 1.00 1.00 1.00 (17) DISP     802  25050   
        Sus. + E1{1}                   15      30     122      65 1.00 1.00            23a  OCC    1567  22211   
        Sus. + E2{1}                   12      47     118      46 1.00 1.00            23a  OCC    1499  22211   
        Sus. + E3{1}                   10      25     134      63 1.00 1.00            23a  OCC    1625  22211   
        Sus. + E4{1}                    7      43     130      46 1.00 1.00            23a  OCC    1565  22211   
        Sus. + E5{1}                   19      25     131      71 1.00 1.00            23a  OCC    1648  22211   
        Sus. + E6{1}                   10      39     103      40 1.00 1.00            23a  OCC    1369  22211   
        Sus. + E7{1}                   13      20     141      68 1.00 1.00            23a  OCC    1692  22211   
        Sus. + E8{1}                    5      35     113      41 1.00 1.00            23a  OCC    1431  22211   
  
 I08 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       8       1       2 1.29 1.08 1.00 1.00  23a SUST     735  16700   
        TR:Amb to T1{1}                22      41       3       2 1.72 1.44 1.00 1.00 (17) DISP    1527  25050   
        Amb to T1{1}                   22      41       3       2 1.72 1.44 1.00 1.00 (17) DISP    1527  25050   
        Sus. + E1{1}                   19      38       1       5 1.29 1.08            23a  OCC    1647  22211   
        Sus. + E2{1}                   13      27       1       5 1.29 1.08            23a  OCC    1329  22211   
        Sus. + E3{1}                   20      40       1       5 1.29 1.08            23a  OCC    1691  22211   
        Sus. + E4{1}                   13      28       1       5 1.29 1.08            23a  OCC    1363  22211   
        Sus. + E5{1}                   13      16       1       3 1.29 1.08            23a  OCC    1004  22211   
        Sus. + E6{1}                    8       8       1       2 1.29 1.08            23a  OCC     761  22211   
        Sus. + E7{1}                   14      18       1       2 1.29 1.08            23a  OCC    1065  22211   
        Sus. + E8{1}                    8       9       2       2 1.29 1.08            23a  OCC     797  22211   
  
 C08 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122       1       2       8 1.33 1.10 1.00 1.00  23a SUST     549  16700   
        TR:Amb to T1{1}                90     132      13      34 1.77 1.47 1.00 1.00 (17) DISP    1686  25050   
        Amb to T1{1}                   90     132      13      34 1.77 1.47 1.00 1.00 (17) DISP    1686  25050   
        Sus. + E1{1}                   32      27      17      28 1.33 1.10            23a  OCC     876  22211   
        Sus. + E2{1}                   45      79      19      37 1.33 1.10            23a  OCC    1360  22211   
        Sus. + E3{1}                   33      28      18      26 1.33 1.10            23a  OCC     880  22211   
        Sus. + E4{1}                   45      81      18      34 1.33 1.10            23a  OCC    1367  22211   
        Sus. + E5{1}                   32      27      43      61 1.33 1.10            23a  OCC    1126  22211   
        Sus. + E6{1}                   46      80      32      41 1.33 1.10            23a  OCC    1399  22211   
        Sus. + E7{1}                   33      29      43      63 1.33 1.10            23a  OCC    1144  22211   
        Sus. + E8{1}                   46      82      31      43 1.33 1.10            23a  OCC    1413  22211   
  
 H11    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 516       7       6       0 1.00 1.00 1.00 1.00  23a SUST     713  16700   
        TR:Amb to T1{1}                69      19      41      11 1.00 1.00 1.00 1.00 (17) DISP    1061  25050   
        Amb to T1{1}                   69      19      41      11 1.00 1.00 1.00 1.00 (17) DISP    1061  25050   
        Sus. + E1{1}                   34      13      29       0 1.00 1.00            23a  OCC    1299  22211   
        Sus. + E2{1}                   58      11      35       1 1.00 1.00            23a  OCC    1441  22211   
        Sus. + E3{1}                   34      15      30       0 1.00 1.00            23a  OCC    1324  22211   
        Sus. + E4{1}                   58       9      36       1 1.00 1.00            23a  OCC    1449  22211   
        Sus. + E5{1}                   28      13      33      17 1.00 1.00            23a  OCC    1477  22211   
        Sus. + E6{1}                   59      12      41      18 1.00 1.00            23a  OCC    1657  22211   
        Sus. + E7{1}                   29      14      34      17 1.00 1.00            23a  OCC    1514  22211   
        Sus. + E8{1}                   60      10      42      18 1.00 1.00            23a  OCC    1681  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 F12    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       3       4       7 1.00 1.00 1.00 1.00  23a SUST    1006  16700   
        TR:Amb to T1{1}                 0       1       5       6 1.00 1.00 1.00 1.00 (17) DISP     732  25050   
        Amb to T1{1}                    0       1       5       6 1.00 1.00 1.00 1.00 (17) DISP     732  25050   
        Sus. + E1{1}                    1       5       7      11 1.00 1.00            23a  OCC    1466  22211   
        Sus. + E2{1}                    1       4       5      10 1.00 1.00            23a  OCC    1356  22211   
        Sus. + E3{1}                    1       4       7       9 1.00 1.00            23a  OCC    1391  22211   
        Sus. + E4{1}                    1       5       6      11 1.00 1.00            23a  OCC    1461  22211   
        Sus. + E5{1}                    2       5       8      12 1.00 1.00            23a  OCC    1679  22211   
        Sus. + E6{1}                    2       4       6      11 1.00 1.00            23a  OCC    1464  22211   
        Sus. + E7{1}                    0       5       9      10 1.00 1.00            23a  OCC    1609  22211   
        Sus. + E8{1}                    0       5       7      12 1.00 1.00            23a  OCC    1611  22211   
  
 A33 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      17       8      25 1.33 1.10 1.00 1.00  23a SUST     720  16700   
        TR:Amb to T1{1}                13      47      10       7 1.77 1.47 1.00 1.00 (17) DISP     592  25050   
        Amb to T1{1}                   13      47      10       7 1.77 1.47 1.00 1.00 (17) DISP     592  25050   
        Sus. + E1{1}                    8      95      16      44 1.33 1.10            23a  OCC    1496  22211   
        Sus. + E2{1}                    5      81      38      48 1.33 1.10            23a  OCC    1409  22211   
        Sus. + E3{1}                    9      94      18      38 1.33 1.10            23a  OCC    1473  22211   
        Sus. + E4{1}                    5      77      43      55 1.33 1.10            23a  OCC    1401  22211   
        Sus. + E5{1}                    7      91      24      49 1.33 1.10            23a  OCC    1467  22211   
        Sus. + E6{1}                   12     108      14      43 1.33 1.10            23a  OCC    1617  22211   
        Sus. + E7{1}                    7      93      23      44 1.33 1.10            23a  OCC    1478  22211   
        Sus. + E8{1}                   12     114      19      50 1.33 1.10            23a  OCC    1677  22211   
  
 G07 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 142       8       3       2 1.00 1.00 1.00 1.00  23a SUST    1091  16700   
        TR:Amb to T1{1}                26       4       4       1 1.31 1.09 1.00 1.00 (17) DISP     678  25050   
        Amb to T1{1}                   26       4       4       1 1.31 1.09 1.00 1.00 (17) DISP     678  25050   
        Sus. + E1{1}                    3      10       8       3 1.00 1.00            23a  OCC    1676  22211   
        Sus. + E2{1}                    6      10       5       2 1.00 1.00            23a  OCC    1375  22211   
        Sus. + E3{1}                    2       8       7       3 1.00 1.00            23a  OCC    1545  22211   
        Sus. + E4{1}                    5       8       5       2 1.00 1.00            23a  OCC    1342  22211   
        Sus. + E5{1}                   13       9       8       3 1.00 1.00            23a  OCC    1606  22211   
        Sus. + E6{1}                   19       9       5       2 1.00 1.00            23a  OCC    1365  22211   
        Sus. + E7{1}                   14       8       7       3 1.00 1.00            23a  OCC    1521  22211   
        Sus. + E8{1}                   20       8       5       3 1.00 1.00            23a  OCC    1389  22211   
  
 G07 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 142       8       3       2 1.00 1.00 1.00 1.00  23a SUST    1091  16700   
        TR:Amb to T1{1}                26       4       4       1 1.00 1.00 1.00 1.00 (17) DISP     572  25050   
        Amb to T1{1}                   26       4       4       1 1.00 1.00 1.00 1.00 (17) DISP     572  25050   
        Sus. + E1{1}                    3      10       8       4 1.00 1.00            23a  OCC    1676  22211   
        Sus. + E2{1}                    6      10       5       2 1.00 1.00            23a  OCC    1375  22211   
        Sus. + E3{1}                    2       8       7       3 1.00 1.00            23a  OCC    1545  22211   
        Sus. + E4{1}                    5       8       5       2 1.00 1.00            23a  OCC    1342  22211   
        Sus. + E5{1}                   13       9       8       3 1.00 1.00            23a  OCC    1606  22211   
        Sus. + E6{1}                   19       9       5       2 1.00 1.00            23a  OCC    1365  22211   
        Sus. + E7{1}                   14       8       7       3 1.00 1.00            23a  OCC    1521  22211   
        Sus. + E8{1}                   20       8       5       3 1.00 1.00            23a  OCC    1388  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G08    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 142       8       3       2 1.00 1.00 1.00 1.00  23a SUST    1090  16700   
        TR:Amb to T1{1}                26       4       4       1 1.00 1.00 1.00 1.00 (17) DISP     572  25050   
        Amb to T1{1}                   26       4       4       1 1.00 1.00 1.00 1.00 (17) DISP     572  25050   
        Sus. + E1{1}                    3      10       8       4 1.00 1.00            23a  OCC    1675  22211   
        Sus. + E2{1}                    6      10       5       2 1.00 1.00            23a  OCC    1373  22211   
        Sus. + E3{1}                    2       8       7       3 1.00 1.00            23a  OCC    1543  22211   
        Sus. + E4{1}                    5       8       5       2 1.00 1.00            23a  OCC    1340  22211   
        Sus. + E5{1}                   13       9       8       3 1.00 1.00            23a  OCC    1604  22211   
        Sus. + E6{1}                   19       9       5       2 1.00 1.00            23a  OCC    1364  22211   
        Sus. + E7{1}                   14       8       7       3 1.00 1.00            23a  OCC    1520  22211   
        Sus. + E8{1}                   20       8       5       3 1.00 1.00            23a  OCC    1387  22211   
  
 H16    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511      10       4      23 1.00 1.00 1.00 1.00  23a SUST     909  16700   
        TR:Amb to T1{1}                43      25      28      18 1.00 1.00 1.00 1.00 (17) DISP     934  25050   
        Amb to T1{1}                   43      25      28      18 1.00 1.00 1.00 1.00 (17) DISP     934  25050   
        Sus. + E1{1}                   52      37      13      33 1.00 1.00            23a  OCC    1643  22211   
        Sus. + E2{1}                   51      15      17      24 1.00 1.00            23a  OCC    1269  22211   
        Sus. + E3{1}                   51      40      12      28 1.00 1.00            23a  OCC    1661  22211   
        Sus. + E4{1}                   51      18      18      27 1.00 1.00            23a  OCC    1324  22211   
        Sus. + E5{1}                   30      17       5      32 1.00 1.00            23a  OCC    1189  22211   
        Sus. + E6{1}                   30      24      26      23 1.00 1.00            23a  OCC    1520  22211   
        Sus. + E7{1}                   30      19       5      27 1.00 1.00            23a  OCC    1169  22211   
        Sus. + E8{1}                   29      22      26      28 1.00 1.00            23a  OCC    1520  22211   
  
 Q01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1127       2       6       1 1.00 1.00 1.00 1.00  23a SUST     576  16700   
        TR:Amb to T1{1}                56      41     123      51 1.00 1.00 1.00 1.00 (17) DISP     995  25050   
        Amb to T1{1}                   56      41     123      51 1.00 1.00 1.00 1.00 (17) DISP     995  25050   
        Sus. + E1{1}                  241      95      41      15 1.00 1.00            23a  OCC    1417  22211   
        Sus. + E2{1}                  218      87     110      12 1.00 1.00            23a  OCC    1653  22211   
        Sus. + E3{1}                  242      96      41      16 1.00 1.00            23a  OCC    1424  22211   
        Sus. + E4{1}                  219      88     110      12 1.00 1.00            23a  OCC    1655  22211   
        Sus. + E5{1}                  188      98      20      14 1.00 1.00            23a  OCC    1373  22211   
        Sus. + E6{1}                  165      89      62      10 1.00 1.00            23a  OCC    1403  22211   
        Sus. + E7{1}                  188      98      20      14 1.00 1.00            23a  OCC    1374  22211   
        Sus. + E8{1}                  165      89      61      11 1.00 1.00            23a  OCC    1403  22211   
  
 T04    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 440      21       2       3 1.72 1.72 1.00 1.00  23a SUST    1275  16700   
        TR:Amb to T1{1}                 3       1       3       3 2.30 2.30 2.30 1.00 (17) DISP     197  25050   
        Amb to T1{1}                    3       1       3       3 2.30 2.30 2.30 1.00 (17) DISP     197  25050   
        Sus. + E1{1}                    6      27       9       3 1.72 1.72            23a  OCC    1642  22211   
        Sus. + E2{1}                    8      24       5       4 1.72 1.72            23a  OCC    1449  22211   
        Sus. + E3{1}                   12      21       9       4 1.72 1.72            23a  OCC    1588  22211   
        Sus. + E4{1}                   10      29       5       3 1.72 1.72            23a  OCC    1612  22211   
        Sus. + E5{1}                    8      27       2       5 1.72 1.72            23a  OCC    1513  22211   
        Sus. + E6{1}                    9      23       6       7 1.72 1.72            23a  OCC    1482  22211   
        Sus. + E7{1}                   10      22       2       5 1.72 1.72            23a  OCC    1328  22211   
        Sus. + E8{1}                    8      28       6       6 1.72 1.72            23a  OCC    1608  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I11 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 505       2       0      11 1.29 1.08 1.00 1.00  23a SUST     613  16700   
        TR:Amb to T1{1}                 6       7       3      14 1.72 1.44 1.00 1.00 (17) DISP     409  25050   
        Amb to T1{1}                    6       7       3      14 1.72 1.44 1.00 1.00 (17) DISP     409  25050   
        Sus. + E1{1}                    3       2       4      45 1.29 1.08            23a  OCC    1382  22211   
        Sus. + E2{1}                    2       3       3      55 1.29 1.08            23a  OCC    1599  22211   
        Sus. + E3{1}                    1       2       4      47 1.29 1.08            23a  OCC    1431  22211   
        Sus. + E4{1}                    0       2       3      56 1.29 1.08            23a  OCC    1637  22211   
        Sus. + E5{1}                    3       2       1      12 1.29 1.08            23a  OCC     655  22211   
        Sus. + E6{1}                    2       3       1      23 1.29 1.08            23a  OCC     891  22211   
        Sus. + E7{1}                    1       2       1      13 1.29 1.08            23a  OCC     660  22211   
        Sus. + E8{1}                    0       2       1      25 1.29 1.08            23a  OCC     935  22211   
  
 I11 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       1       9       2 1.00 1.00 1.00 1.00  23a SUST     727  16700   
        TR:Amb to T1{1}                22      11       9       2 1.00 1.00 1.00 1.00 (17) DISP     332  25050   
        Amb to T1{1}                   22      11       9       2 1.00 1.00 1.00 1.00 (17) DISP     332  25050   
        Sus. + E1{1}                   21       5      37       5 1.00 1.00            23a  OCC    1388  22211   
        Sus. + E2{1}                   10       3      47       5 1.00 1.00            23a  OCC    1592  22211   
        Sus. + E3{1}                   22       5      39       5 1.00 1.00            23a  OCC    1431  22211   
        Sus. + E4{1}                   11       3      48       5 1.00 1.00            23a  OCC    1626  22211   
        Sus. + E5{1}                   15       4      11       3 1.00 1.00            23a  OCC     828  22211   
        Sus. + E6{1}                    5       2      21       2 1.00 1.00            23a  OCC     992  22211   
        Sus. + E7{1}                   16       4      10       2 1.00 1.00            23a  OCC     826  22211   
        Sus. + E8{1}                    6       2      23       2 1.00 1.00            23a  OCC    1031  22211   
  
 I12    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 505       2       0      11 1.00 1.00 1.00 1.00  23a SUST     601  16700   
        TR:Amb to T1{1}                 5       7       3      14 1.00 1.00 1.00 1.00 (17) DISP     347  25050   
        Amb to T1{1}                    5       7       3      14 1.00 1.00 1.00 1.00 (17) DISP     347  25050   
        Sus. + E1{1}                    3       2       3      45 1.00 1.00            23a  OCC    1370  22211   
        Sus. + E2{1}                    2       3       3      55 1.00 1.00            23a  OCC    1587  22211   
        Sus. + E3{1}                    1       3       3      47 1.00 1.00            23a  OCC    1418  22211   
        Sus. + E4{1}                    0       2       3      56 1.00 1.00            23a  OCC    1625  22211   
        Sus. + E5{1}                    3       2       1      12 1.00 1.00            23a  OCC     641  22211   
        Sus. + E6{1}                    2       3       1      23 1.00 1.00            23a  OCC     879  22211   
        Sus. + E7{1}                    1       2       1      13 1.00 1.00            23a  OCC     647  22211   
        Sus. + E8{1}                    0       2       1      25 1.00 1.00            23a  OCC     923  22211   
  
 I11 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 505       2       0      11 1.00 1.00 1.00 1.00  23a SUST     601  16700   
        TR:Amb to T1{1}                 5       7       3      14 1.00 1.00 1.00 1.00 (17) DISP     348  25050   
        Amb to T1{1}                    5       7       3      14 1.00 1.00 1.00 1.00 (17) DISP     348  25050   
        Sus. + E1{1}                    3       2       3      45 1.00 1.00            23a  OCC    1370  22211   
        Sus. + E2{1}                    2       3       3      55 1.00 1.00            23a  OCC    1587  22211   
        Sus. + E3{1}                    1       2       3      47 1.00 1.00            23a  OCC    1418  22211   
        Sus. + E4{1}                    0       2       3      56 1.00 1.00            23a  OCC    1625  22211   
        Sus. + E5{1}                    3       2       1      12 1.00 1.00            23a  OCC     641  22211   
        Sus. + E6{1}                    2       3       1      23 1.00 1.00            23a  OCC     879  22211   
        Sus. + E7{1}                    1       2       1      13 1.00 1.00            23a  OCC     646  22211   
        Sus. + E8{1}                    0       2       1      25 1.00 1.00            23a  OCC     923  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I10    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       1       9       2 1.00 1.00 1.00 1.00  23a SUST     726  16700   
        TR:Amb to T1{1}                22      11       9       2 1.00 1.00 1.00 1.00 (17) DISP     331  25050   
        Amb to T1{1}                   22      11       9       2 1.00 1.00 1.00 1.00 (17) DISP     331  25050   
        Sus. + E1{1}                   21       5      37       5 1.00 1.00            23a  OCC    1387  22211   
        Sus. + E2{1}                   10       3      47       5 1.00 1.00            23a  OCC    1591  22211   
        Sus. + E3{1}                   22       5      39       5 1.00 1.00            23a  OCC    1429  22211   
        Sus. + E4{1}                   11       3      48       5 1.00 1.00            23a  OCC    1624  22211   
        Sus. + E5{1}                   15       4      11       3 1.00 1.00            23a  OCC     828  22211   
        Sus. + E6{1}                    5       2      21       2 1.00 1.00            23a  OCC     992  22211   
        Sus. + E7{1}                   16       4      10       2 1.00 1.00            23a  OCC     825  22211   
        Sus. + E8{1}                    6       2      23       2 1.00 1.00            23a  OCC    1030  22211   
  
 N35 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1063       4       3       0 1.00 1.00 1.00 1.00  23a SUST     536  16700   
        TR:Amb to T1{1}               220     213      37      34 1.00 1.00 1.00 1.00 (17) DISP    1621  25050   
        Amb to T1{1}                  220     213      37      34 1.00 1.00 1.00 1.00 (17) DISP    1621  25050   
        Sus. + E1{1}                  106     102      75      62 1.00 1.00            23a  OCC    1570  22211   
        Sus. + E2{1}                  102      89      69      30 1.00 1.00            23a  OCC    1387  22211   
        Sus. + E3{1}                   91     102      75      62 1.00 1.00            23a  OCC    1558  22211   
        Sus. + E4{1}                   88      88      68      30 1.00 1.00            23a  OCC    1375  22211   
        Sus. + E5{1}                   89      89      69      65 1.00 1.00            23a  OCC    1478  22211   
        Sus. + E6{1}                   86      75      62      33 1.00 1.00            23a  OCC    1285  22211   
        Sus. + E7{1}                   75      88      68      65 1.00 1.00            23a  OCC    1466  22211   
        Sus. + E8{1}                   72      75      61      33 1.00 1.00            23a  OCC    1273  22211   
  
 N36    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1063       4       3       0 1.00 1.00 1.00 1.00  23a SUST     536  16700   
        TR:Amb to T1{1}               220     212      37      34 1.00 1.00 1.00 1.00 (17) DISP    1614  25050   
        Amb to T1{1}                  220     212      37      34 1.00 1.00 1.00 1.00 (17) DISP    1614  25050   
        Sus. + E1{1}                  106     102      75      62 1.00 1.00            23a  OCC    1566  22211   
        Sus. + E2{1}                  102      88      68      30 1.00 1.00            23a  OCC    1383  22211   
        Sus. + E3{1}                   91     101      74      62 1.00 1.00            23a  OCC    1555  22211   
        Sus. + E4{1}                   88      88      68      30 1.00 1.00            23a  OCC    1371  22211   
        Sus. + E5{1}                   89      89      68      65 1.00 1.00            23a  OCC    1475  22211   
        Sus. + E6{1}                   86      75      62      33 1.00 1.00            23a  OCC    1282  22211   
        Sus. + E7{1}                   75      88      68      65 1.00 1.00            23a  OCC    1463  22211   
        Sus. + E8{1}                   72      74      61      33 1.00 1.00            23a  OCC    1270  22211   
  
 N38 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1055       1       3       0 1.33 1.10 1.00 1.00  23a SUST     526  16700   
        TR:Amb to T1{1}               222     122       1      34 1.77 1.47 1.00 1.00 (17) DISP    1612  25050   
        Amb to T1{1}                  222     122       1      34 1.77 1.47 1.00 1.00 (17) DISP    1612  25050   
        Sus. + E1{1}                  108      57      17      62 1.33 1.10            23a  OCC    1271  22211   
        Sus. + E2{1}                  104      54      20      30 1.33 1.10            23a  OCC    1138  22211   
        Sus. + E3{1}                   92      57      18      62 1.33 1.10            23a  OCC    1264  22211   
        Sus. + E4{1}                   88      54      21      30 1.33 1.10            23a  OCC    1130  22211   
        Sus. + E5{1}                   91      48      15      65 1.33 1.10            23a  OCC    1208  22211   
        Sus. + E6{1}                   88      45      19      33 1.33 1.10            23a  OCC    1056  22211   
        Sus. + E7{1}                   75      48      16      65 1.33 1.10            23a  OCC    1203  22211   
        Sus. + E8{1}                   72      44      19      33 1.33 1.10            23a  OCC    1050  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E05    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      45       5      42 1.00 1.00 1.00 1.00  23a SUST     908  16700   
        TR:Amb to T1{1}               140      37      62      26 1.00 1.00 1.00 1.00 (17) DISP     597  25050   
        Amb to T1{1}                  140      37      62      26 1.00 1.00 1.00 1.00 (17) DISP     597  25050   
        Sus. + E1{1}                  120      74       7      53 1.00 1.00            23a  OCC    1183  22211   
        Sus. + E2{1}                  163      56      78      48 1.00 1.00            23a  OCC    1522  22211   
        Sus. + E3{1}                  121      83       8      62 1.00 1.00            23a  OCC    1268  22211   
        Sus. + E4{1}                  164      47      77      45 1.00 1.00            23a  OCC    1505  22211   
        Sus. + E5{1}                   65      67      45      42 1.00 1.00            23a  OCC    1267  22211   
        Sus. + E6{1}                   85      60      95      56 1.00 1.00            23a  OCC    1610  22211   
        Sus. + E7{1}                   65      77      44      52 1.00 1.00            23a  OCC    1311  22211   
        Sus. + E8{1}                   84      49      94      46 1.00 1.00            23a  OCC    1588  22211   
  
 Q03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1127      26       9       1 1.00 1.00 1.00 1.00  23a SUST     728  16700   
        TR:Amb to T1{1}                56      61     129      51 1.00 1.00 1.00 1.00 (17) DISP    1079  25050   
        Amb to T1{1}                   56      61     129      51 1.00 1.00 1.00 1.00 (17) DISP    1079  25050   
        Sus. + E1{1}                  251      85      44      15 1.00 1.00            23a  OCC    1348  22211   
        Sus. + E2{1}                  228      76      93      12 1.00 1.00            23a  OCC    1550  22211   
        Sus. + E3{1}                  251      92      45      16 1.00 1.00            23a  OCC    1397  22211   
        Sus. + E4{1}                  228      83      92      12 1.00 1.00            23a  OCC    1571  22211   
        Sus. + E5{1}                  178      85      96      14 1.00 1.00            23a  OCC    1577  22211   
        Sus. + E6{1}                  155      77      41      10 1.00 1.00            23a  OCC    1239  22211   
        Sus. + E7{1}                  179      92      96      14 1.00 1.00            23a  OCC    1610  22211   
        Sus. + E8{1}                  156      83      40      11 1.00 1.00            23a  OCC    1277  22211   
  
 K05    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 524       9       2       0 1.00 1.00 1.00 1.00  23a SUST     730  16700   
        TR:Amb to T1{1}                62      34      23      11 1.00 1.00 1.00 1.00 (17) DISP     975  25050   
        Amb to T1{1}                   62      34      23      11 1.00 1.00 1.00 1.00 (17) DISP     975  25050   
        Sus. + E1{1}                   32      37      11      10 1.00 1.00            23a  OCC    1471  22211   
        Sus. + E2{1}                    5      10      12      15 1.00 1.00            23a  OCC    1144  22211   
        Sus. + E3{1}                   35      36      11      10 1.00 1.00            23a  OCC    1434  22211   
        Sus. + E4{1}                    8      10      11      15 1.00 1.00            23a  OCC    1138  22211   
        Sus. + E5{1}                   37      38      25       5 1.00 1.00            23a  OCC    1604  22211   
        Sus. + E6{1}                   11      11      25      10 1.00 1.00            23a  OCC    1307  22211   
        Sus. + E7{1}                   40      36      25       5 1.00 1.00            23a  OCC    1581  22211   
        Sus. + E8{1}                   14      10      25      10 1.00 1.00            23a  OCC    1316  22211   
  
 E01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1057      44      31       0 1.00 1.00 1.00 1.00  23a SUST     884  16700   
        TR:Amb to T1{1}                45      13      61      49 1.00 1.00 1.00 1.00 (17) DISP     567  25050   
        Amb to T1{1}                   45      13      61      49 1.00 1.00 1.00 1.00 (17) DISP     567  25050   
        Sus. + E1{1}                   33      49      66      62 1.00 1.00            23a  OCC    1405  22211   
        Sus. + E2{1}                   47      76     111      42 1.00 1.00            23a  OCC    1598  22211   
        Sus. + E3{1}                   18      59      74      61 1.00 1.00            23a  OCC    1437  22211   
        Sus. + E4{1}                   32      68     117      38 1.00 1.00            23a  OCC    1603  22211   
        Sus. + E5{1}                   29      61      38      53 1.00 1.00            23a  OCC    1297  22211   
        Sus. + E6{1}                   35      85      79      56 1.00 1.00            23a  OCC    1505  22211   
        Sus. + E7{1}                   13      50      45      52 1.00 1.00            23a  OCC    1274  22211   
        Sus. + E8{1}                   19      76      85      52 1.00 1.00            23a  OCC    1480  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C08 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1107       3       8       1 1.00 1.00 1.00 1.00  23a SUST     582  16700   
        TR:Amb to T1{1}               287     206      36      15 1.00 1.00 1.00 1.00 (17) DISP    1587  25050   
        Amb to T1{1}                  287     206      36      15 1.00 1.00 1.00 1.00 (17) DISP    1587  25050   
        Sus. + E1{1}                   83      48      25      20 1.00 1.00            23a  OCC     991  22211   
        Sus. + E2{1}                  107     104      35      21 1.00 1.00            23a  OCC    1401  22211   
        Sus. + E3{1}                   81      48      22      21 1.00 1.00            23a  OCC     991  22211   
        Sus. + E4{1}                  105     105      32      20 1.00 1.00            23a  OCC    1400  22211   
        Sus. + E5{1}                   82      48      73      53 1.00 1.00            23a  OCC    1298  22211   
        Sus. + E6{1}                  108     105      49      38 1.00 1.00            23a  OCC    1465  22211   
        Sus. + E7{1}                   80      48      75      54 1.00 1.00            23a  OCC    1314  22211   
        Sus. + E8{1}                  105     105      51      37 1.00 1.00            23a  OCC    1473  22211   
  
 N16    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      44       8      42 1.11 1.23 1.00 1.00  23a SUST     937  16700   
        TR:Amb to T1{1}                28       7      73      60 1.48 1.64 1.64 1.00 (17) DISP     949  25050   
        Amb to T1{1}                   28       7      73      60 1.48 1.64 1.64 1.00 (17) DISP     949  25050   
        Sus. + E1{1}                   34      70      34      51 1.11 1.23            23a  OCC    1272  22211   
        Sus. + E2{1}                   10      55      73      48 1.11 1.23            23a  OCC    1534  22211   
        Sus. + E3{1}                   36      69      37      52 1.11 1.23            23a  OCC    1290  22211   
        Sus. + E4{1}                    4      59      72      49 1.11 1.23            23a  OCC    1519  22211   
        Sus. + E5{1}                   36      57      73      51 1.11 1.23            23a  OCC    1546  22211   
        Sus. + E6{1}                   13      73      36      47 1.11 1.23            23a  OCC    1290  22211   
        Sus. + E7{1}                   38      55      78      51 1.11 1.23            23a  OCC    1586  22211   
        Sus. + E8{1}                    8      66      33      48 1.11 1.23            23a  OCC    1225  22211   
  
 C09    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1107       3       8       1 1.00 1.00 1.00 1.00  23a SUST     582  16700   
        TR:Amb to T1{1}               287     206      36      15 1.00 1.00 1.00 1.00 (17) DISP    1586  25050   
        Amb to T1{1}                  287     206      36      15 1.00 1.00 1.00 1.00 (17) DISP    1586  25050   
        Sus. + E1{1}                   83      48      25      20 1.00 1.00            23a  OCC     990  22211   
        Sus. + E2{1}                  107     104      35      21 1.00 1.00            23a  OCC    1400  22211   
        Sus. + E3{1}                   81      48      22      21 1.00 1.00            23a  OCC     990  22211   
        Sus. + E4{1}                  105     105      32      20 1.00 1.00            23a  OCC    1399  22211   
        Sus. + E5{1}                   82      48      73      53 1.00 1.00            23a  OCC    1298  22211   
        Sus. + E6{1}                  108     104      49      38 1.00 1.00            23a  OCC    1465  22211   
        Sus. + E7{1}                   80      48      75      54 1.00 1.00            23a  OCC    1315  22211   
        Sus. + E8{1}                  105     105      51      37 1.00 1.00            23a  OCC    1473  22211   
  
 I03 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517      10       0       0 1.29 1.08 1.00 1.00  23a SUST     790  16700   
        TR:Amb to T1{1}                31      41       4      13 1.72 1.44 1.00 1.00 (17) DISP    1583  25050   
        Amb to T1{1}                   31      41       4      13 1.72 1.44 1.00 1.00 (17) DISP    1583  25050   
        Sus. + E1{1}                   22      28       1       8 1.29 1.08            23a  OCC    1373  22211   
        Sus. + E2{1}                   11      11       1       6 1.29 1.08            23a  OCC     933  22211   
        Sus. + E3{1}                   23      29       1       7 1.29 1.08            23a  OCC    1401  22211   
        Sus. + E4{1}                   10      10       1       5 1.29 1.08            23a  OCC     910  22211   
        Sus. + E5{1}                   16      22       1      14 1.29 1.08            23a  OCC    1282  22211   
        Sus. + E6{1}                   11      13       1      13 1.29 1.08            23a  OCC    1090  22211   
        Sus. + E7{1}                   17      25       1      14 1.29 1.08            23a  OCC    1343  22211   
        Sus. + E8{1}                   10      11       1      13 1.29 1.08            23a  OCC    1081  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H04  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      17       7      11 1.08 1.19 1.00 1.00  23a SUST     994  16700   
        TR:Amb to T1{1}                71       1       9      23 1.44 1.58 1.58 1.00 (17) DISP     651  25050   
        Amb to T1{1}                   71       1       9      23 1.44 1.58 1.58 1.00 (17) DISP     651  25050   
        Sus. + E1{1}                   47      17      27      13 1.08 1.19            23a  OCC    1577  22211   
        Sus. + E2{1}                   43      18      11      13 1.08 1.19            23a  OCC    1137  22211   
        Sus. + E3{1}                   48      20      25      12 1.08 1.19            23a  OCC    1531  22211   
        Sus. + E4{1}                   44      21       9      13 1.08 1.19            23a  OCC    1165  22211   
        Sus. + E5{1}                   41      18      21      22 1.08 1.19            23a  OCC    1482  22211   
        Sus. + E6{1}                   43      17      12      22 1.08 1.19            23a  OCC    1285  22211   
        Sus. + E7{1}                   42      20      19      24 1.08 1.19            23a  OCC    1476  22211   
        Sus. + E8{1}                   44      21      13      24 1.08 1.19            23a  OCC    1366  22211   
  
 A21    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108      48       7       9 1.00 1.00 1.00 1.00  23a SUST     873  16700   
        TR:Amb to T1{1}                42       7      18      11 1.00 1.00 1.00 1.00 (17) DISP     171  25050   
        Amb to T1{1}                   42       7      18      11 1.00 1.00 1.00 1.00 (17) DISP     171  25050   
        Sus. + E1{1}                    4     126      37      21 1.00 1.00            23a  OCC    1482  22211   
        Sus. + E2{1}                   40      52      60      16 1.00 1.00            23a  OCC    1274  22211   
        Sus. + E3{1}                    7     137      41      18 1.00 1.00            23a  OCC    1566  22211   
        Sus. + E4{1}                   49      64      69      15 1.00 1.00            23a  OCC    1361  22211   
        Sus. + E5{1}                    2     108      10      10 1.00 1.00            23a  OCC    1312  22211   
        Sus. + E6{1}                   39      69      25      13 1.00 1.00            23a  OCC    1090  22211   
        Sus. + E7{1}                    3     116       9      11 1.00 1.00            23a  OCC    1368  22211   
        Sus. + E8{1}                   48      49      32      15 1.00 1.00            23a  OCC    1077  22211   
  
 H14    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511      10       3      23 1.00 1.00 1.00 1.00  23a SUST     912  16700   
        TR:Amb to T1{1}                 9      11      31      18 1.00 1.00 1.00 1.00 (17) DISP     809  25050   
        Amb to T1{1}                    9      11      31      18 1.00 1.00 1.00 1.00 (17) DISP     809  25050   
        Sus. + E1{1}                   15      12      30      33 1.00 1.00            23a  OCC    1565  22211   
        Sus. + E2{1}                   15      11      29      24 1.00 1.00            23a  OCC    1499  22211   
        Sus. + E3{1}                   15      12      30      28 1.00 1.00            23a  OCC    1534  22211   
        Sus. + E4{1}                   14      12      29      27 1.00 1.00            23a  OCC    1506  22211   
        Sus. + E5{1}                    2      29      23      32 1.00 1.00            23a  OCC    1546  22211   
        Sus. + E6{1}                    3      30      22      23 1.00 1.00            23a  OCC    1519  22211   
        Sus. + E7{1}                    2      26      24      27 1.00 1.00            23a  OCC    1501  22211   
        Sus. + E8{1}                    3      27      23      28 1.00 1.00            23a  OCC    1511  22211   
  
 H13 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511      10       4      23 1.00 1.00 1.00 1.00  23a SUST     910  16700   
        TR:Amb to T1{1}                 9      11      31      18 1.00 1.00 1.00 1.00 (17) DISP     812  25050   
        Amb to T1{1}                    9      11      31      18 1.00 1.00 1.00 1.00 (17) DISP     812  25050   
        Sus. + E1{1}                   15      12      30      33 1.00 1.00            23a  OCC    1565  22211   
        Sus. + E2{1}                   15      11      29      24 1.00 1.00            23a  OCC    1500  22211   
        Sus. + E3{1}                   15      12      30      28 1.00 1.00            23a  OCC    1534  22211   
        Sus. + E4{1}                   14      12      29      27 1.00 1.00            23a  OCC    1507  22211   
        Sus. + E5{1}                    2      28      23      32 1.00 1.00            23a  OCC    1545  22211   
        Sus. + E6{1}                    3      30      22      23 1.00 1.00            23a  OCC    1519  22211   
        Sus. + E7{1}                    2      26      24      27 1.00 1.00            23a  OCC    1500  22211   
        Sus. + E8{1}                    3      27      23      28 1.00 1.00            23a  OCC    1511  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C24  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119      30      15       3 1.00 1.00 1.00 1.00  23a SUST     770  16700   
        TR:Amb to T1{1}                70      16      40      66 1.00 1.00 1.00 1.00 (17) DISP     570  25050   
        Amb to T1{1}                   70      16      40      66 1.00 1.00 1.00 1.00 (17) DISP     570  25050   
        Sus. + E1{1}                   10      86      80      67 1.00 1.00            23a  OCC    1548  22211   
        Sus. + E2{1}                   87      65      32      72 1.00 1.00            23a  OCC    1362  22211   
        Sus. + E3{1}                    9      80      85      67 1.00 1.00            23a  OCC    1547  22211   
        Sus. + E4{1}                   86      60      27      72 1.00 1.00            23a  OCC    1338  22211   
        Sus. + E5{1}                   14      80      95      57 1.00 1.00            23a  OCC    1562  22211   
        Sus. + E6{1}                   94      45      30      47 1.00 1.00            23a  OCC    1142  22211   
        Sus. + E7{1}                   12      73      99      56 1.00 1.00            23a  OCC    1554  22211   
        Sus. + E8{1}                   92      39      25      46 1.00 1.00            23a  OCC    1112  22211   
  
 C24  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119      30      15       3 1.00 1.00 1.00 1.00  23a SUST     770  16700   
        TR:Amb to T1{1}                70      16      40      66 1.00 1.00 1.00 1.00 (17) DISP     570  25050   
        Amb to T1{1}                   70      16      40      66 1.00 1.00 1.00 1.00 (17) DISP     570  25050   
        Sus. + E1{1}                    5      86      80      67 1.00 1.00            23a  OCC    1546  22211   
        Sus. + E2{1}                   93      65      32      72 1.00 1.00            23a  OCC    1364  22211   
        Sus. + E3{1}                    3      80      85      67 1.00 1.00            23a  OCC    1545  22211   
        Sus. + E4{1}                   91      60      27      72 1.00 1.00            23a  OCC    1340  22211   
        Sus. + E5{1}                    8      80      95      57 1.00 1.00            23a  OCC    1560  22211   
        Sus. + E6{1}                   99      45      30      47 1.00 1.00            23a  OCC    1144  22211   
        Sus. + E7{1}                    7      73      99      56 1.00 1.00            23a  OCC    1551  22211   
        Sus. + E8{1}                   97      39      25      46 1.00 1.00            23a  OCC    1113  22211   
  
 A12  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       5       6       3 1.00 1.00 1.00 1.00  23a SUST     584  16700   
        TR:Amb to T1{1}               112      11     101       1 1.00 1.00 1.00 1.00 (17) DISP     759  25050   
        Amb to T1{1}                  112      11     101       1 1.00 1.00 1.00 1.00 (17) DISP     759  25050   
        Sus. + E1{1}                   84       7     124       3 1.00 1.00            23a  OCC    1480  22211   
        Sus. + E2{1}                   84       7      48       3 1.00 1.00            23a  OCC     927  22211   
        Sus. + E3{1}                   84       5     135       4 1.00 1.00            23a  OCC    1554  22211   
        Sus. + E4{1}                   84       6      44       4 1.00 1.00            23a  OCC     901  22211   
        Sus. + E5{1}                  141       6     113       3 1.00 1.00            23a  OCC    1423  22211   
        Sus. + E6{1}                  141       5      26       4 1.00 1.00            23a  OCC     792  22211   
        Sus. + E7{1}                  141       7     121       3 1.00 1.00            23a  OCC    1482  22211   
        Sus. + E8{1}                  141       6      20       3 1.00 1.00            23a  OCC     752  22211   
  
 I03 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 521      10       2       1 1.29 1.08 1.00 1.00  23a SUST     823  16700   
        TR:Amb to T1{1}                27      40       6      12 1.72 1.44 1.00 1.00 (17) DISP    1551  25050   
        Amb to T1{1}                   27      40       6      12 1.72 1.44 1.00 1.00 (17) DISP    1551  25050   
        Sus. + E1{1}                   19      28       7       7 1.29 1.08            23a  OCC    1382  22211   
        Sus. + E2{1}                    5      11       5       5 1.29 1.08            23a  OCC     958  22211   
        Sus. + E3{1}                   20      29       6       6 1.29 1.08            23a  OCC    1414  22211   
        Sus. + E4{1}                    4      11       4       5 1.29 1.08            23a  OCC     942  22211   
        Sus. + E5{1}                   10      21      11      11 1.29 1.08            23a  OCC    1284  22211   
        Sus. + E6{1}                    8      13      10      10 1.29 1.08            23a  OCC    1131  22211   
        Sus. + E7{1}                   12      24      10      11 1.29 1.08            23a  OCC    1344  22211   
        Sus. + E8{1}                    7      11      10      10 1.29 1.08            23a  OCC    1121  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A33 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1143      26      10       8 1.00 1.00 1.00 1.00  23a SUST     738  16700   
        TR:Amb to T1{1}                 6       4      44      13 1.00 1.00 1.00 1.00 (17) DISP     323  25050   
        Amb to T1{1}                    6       4      44      13 1.00 1.00 1.00 1.00 (17) DISP     323  25050   
        Sus. + E1{1}                   32      41      98      20 1.00 1.00            23a  OCC    1403  22211   
        Sus. + E2{1}                   24      52      82      42 1.00 1.00            23a  OCC    1353  22211   
        Sus. + E3{1}                   37      35      98      22 1.00 1.00            23a  OCC    1399  22211   
        Sus. + E4{1}                   29      59      79      47 1.00 1.00            23a  OCC    1372  22211   
        Sus. + E5{1}                   33      50      94      24 1.00 1.00            23a  OCC    1394  22211   
        Sus. + E6{1}                   42      43     113      14 1.00 1.00            23a  OCC    1513  22211   
        Sus. + E7{1}                   28      44      95      23 1.00 1.00            23a  OCC    1385  22211   
        Sus. + E8{1}                   38      50     117      19 1.00 1.00            23a  OCC    1551  22211   
  
 A34    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1143      26      10       8 1.00 1.00 1.00 1.00  23a SUST     738  16700   
        TR:Amb to T1{1}                 6       4      44      13 1.00 1.00 1.00 1.00 (17) DISP     323  25050   
        Amb to T1{1}                    6       4      44      13 1.00 1.00 1.00 1.00 (17) DISP     323  25050   
        Sus. + E1{1}                   32      41      98      20 1.00 1.00            23a  OCC    1403  22211   
        Sus. + E2{1}                   24      52      82      42 1.00 1.00            23a  OCC    1353  22211   
        Sus. + E3{1}                   37      35      98      22 1.00 1.00            23a  OCC    1399  22211   
        Sus. + E4{1}                   29      59      79      47 1.00 1.00            23a  OCC    1372  22211   
        Sus. + E5{1}                   33      50      94      24 1.00 1.00            23a  OCC    1393  22211   
        Sus. + E6{1}                   42      43     113      14 1.00 1.00            23a  OCC    1513  22211   
        Sus. + E7{1}                   28      44      94      23 1.00 1.00            23a  OCC    1385  22211   
        Sus. + E8{1}                   38      50     117      19 1.00 1.00            23a  OCC    1550  22211   
  
 B08 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1138      44      12       5 1.33 1.10 1.00 1.00  23a SUST     963  16700   
        TR:Amb to T1{1}                34      28      13      23 1.77 1.47 1.00 1.00 (17) DISP     416  25050   
        Amb to T1{1}                   34      28      13      23 1.77 1.47 1.00 1.00 (17) DISP     416  25050   
        Sus. + E1{1}                   31      47      23      60 1.33 1.10            23a  OCC    1378  22211   
        Sus. + E2{1}                    7      61      28      54 1.33 1.10            23a  OCC    1381  22211   
        Sus. + E3{1}                   34      50      20      60 1.33 1.10            23a  OCC    1378  22211   
        Sus. + E4{1}                    1      50      34      52 1.33 1.10            23a  OCC    1351  22211   
        Sus. + E5{1}                   41      59      16      66 1.33 1.10            23a  OCC    1434  22211   
        Sus. + E6{1}                    3      45      36      74 1.33 1.10            23a  OCC    1499  22211   
        Sus. + E7{1}                   42      68      14      66 1.33 1.10            23a  OCC    1474  22211   
        Sus. + E8{1}                   11      56      41      76 1.33 1.10            23a  OCC    1546  22211   
  
 H05    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      23       7      11 1.00 1.00 1.00 1.00  23a SUST    1076  16700   
        TR:Amb to T1{1}                71       2       9      23 1.00 1.00 1.00 1.00 (17) DISP     566  25050   
        Amb to T1{1}                   71       2       9      23 1.00 1.00 1.00 1.00 (17) DISP     566  25050   
        Sus. + E1{1}                   47      24      25      13 1.00 1.00            23a  OCC    1545  22211   
        Sus. + E2{1}                   43      23       9      13 1.00 1.00            23a  OCC    1179  22211   
        Sus. + E3{1}                   48      27      23      12 1.00 1.00            23a  OCC    1509  22211   
        Sus. + E4{1}                   44      28       8      13 1.00 1.00            23a  OCC    1256  22211   
        Sus. + E5{1}                   41      25      19      22 1.00 1.00            23a  OCC    1483  22211   
        Sus. + E6{1}                   43      23      13      22 1.00 1.00            23a  OCC    1381  22211   
        Sus. + E7{1}                   42      26      17      24 1.00 1.00            23a  OCC    1493  22211   
        Sus. + E8{1}                   45      28      14      24 1.00 1.00            23a  OCC    1463  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T14 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 136       0       4       0 1.00 1.00 1.00 1.00  23a SUST     711  16700   
        TR:Amb to T1{1}                 2       3       0       5 1.31 1.09 1.00 1.00 (17) DISP     563  25050   
        Amb to T1{1}                    2       3       0       5 1.31 1.09 1.00 1.00 (17) DISP     563  25050   
        Sus. + E1{1}                    4       7       6       4 1.00 1.00            23a  OCC    1500  22211   
        Sus. + E2{1}                    0       1       5       3 1.00 1.00            23a  OCC     956  22211   
        Sus. + E3{1}                    5       7       7       4 1.00 1.00            23a  OCC    1537  22211   
        Sus. + E4{1}                    1       1       5       3 1.00 1.00            23a  OCC     964  22211   
        Sus. + E5{1}                    1       1       6       6 1.00 1.00            23a  OCC    1256  22211   
        Sus. + E6{1}                    3       6       9       2 1.00 1.00            23a  OCC    1386  22211   
        Sus. + E7{1}                    1       2       5       6 1.00 1.00            23a  OCC    1228  22211   
        Sus. + E8{1}                    3       6       8       2 1.00 1.00            23a  OCC    1316  22211   
  
 C32 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1082      24      41      10 1.33 1.10 1.00 1.00  23a SUST     911  16700   
        TR:Amb to T1{1}                21      41      46      51 1.77 1.47 1.00 1.00 (17) DISP     786  25050   
        Amb to T1{1}                   21      41      46      51 1.77 1.47 1.00 1.00 (17) DISP     786  25050   
        Sus. + E1{1}                   17      24      57      65 1.33 1.10            23a  OCC    1332  22211   
        Sus. + E2{1}                   15      54      98      47 1.33 1.10            23a  OCC    1516  22211   
        Sus. + E3{1}                    8      30      67      63 1.33 1.10            23a  OCC    1353  22211   
        Sus. + E4{1}                    5      46     107      47 1.33 1.10            23a  OCC    1537  22211   
        Sus. + E5{1}                   21      34      44      72 1.33 1.10            23a  OCC    1372  22211   
        Sus. + E6{1}                   13      55      78      40 1.33 1.10            23a  OCC    1390  22211   
        Sus. + E7{1}                   11      39      48      69 1.33 1.10            23a  OCC    1368  22211   
        Sus. + E8{1}                    3      46      86      42 1.33 1.10            23a  OCC    1393  22211   
  
 A12  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       5       6       3 1.00 1.00 1.00 1.00  23a SUST     584  16700   
        TR:Amb to T1{1}                50      11     101       1 1.00 1.00 1.00 1.00 (17) DISP     731  25050   
        Amb to T1{1}                   50      11     101       1 1.00 1.00 1.00 1.00 (17) DISP     731  25050   
        Sus. + E1{1}                   22       7     124       3 1.00 1.00            23a  OCC    1451  22211   
        Sus. + E2{1}                   22       7      48       3 1.00 1.00            23a  OCC     898  22211   
        Sus. + E3{1}                   22       5     135       4 1.00 1.00            23a  OCC    1525  22211   
        Sus. + E4{1}                   22       6      44       4 1.00 1.00            23a  OCC     872  22211   
        Sus. + E5{1}                   79       6     113       3 1.00 1.00            23a  OCC    1394  22211   
        Sus. + E6{1}                   79       5      26       4 1.00 1.00            23a  OCC     763  22211   
        Sus. + E7{1}                   79       7     121       3 1.00 1.00            23a  OCC    1452  22211   
        Sus. + E8{1}                   79       6      20       3 1.00 1.00            23a  OCC     723  22211   
  
 A35    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1146      26      10       8 1.00 1.00 1.00 1.00  23a SUST     742  16700   
        TR:Amb to T1{1}                 6       2      40      13 1.00 1.00 1.00 1.00 (17) DISP     296  25050   
        Amb to T1{1}                    6       2      40      13 1.00 1.00 1.00 1.00 (17) DISP     296  25050   
        Sus. + E1{1}                   32      38      94      20 1.00 1.00            23a  OCC    1382  22211   
        Sus. + E2{1}                   24      54      80      42 1.00 1.00            23a  OCC    1350  22211   
        Sus. + E3{1}                   38      32      94      22 1.00 1.00            23a  OCC    1380  22211   
        Sus. + E4{1}                   29      62      77      47 1.00 1.00            23a  OCC    1373  22211   
        Sus. + E5{1}                   34      51      91      24 1.00 1.00            23a  OCC    1379  22211   
        Sus. + E6{1}                   43      42     109      14 1.00 1.00            23a  OCC    1488  22211   
        Sus. + E7{1}                   28      45      91      23 1.00 1.00            23a  OCC    1370  22211   
        Sus. + E8{1}                   38      50     112      19 1.00 1.00            23a  OCC    1524  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A14 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108       8       7       9 1.33 1.10 1.00 1.00  23a SUST     613  16700   
        TR:Amb to T1{1}               233      84       1      11 1.77 1.47 1.00 1.00 (17) DISP    1135  25050   
        Amb to T1{1}                  233      84       1      11 1.77 1.47 1.00 1.00 (17) DISP    1135  25050   
        Sus. + E1{1}                  237      90      11      20 1.33 1.10            23a  OCC    1520  22211   
        Sus. + E2{1}                  103      47       9      16 1.33 1.10            23a  OCC    1042  22211   
        Sus. + E3{1}                  234      77       9      18 1.33 1.10            23a  OCC    1395  22211   
        Sus. + E4{1}                   94      43       8      15 1.33 1.10            23a  OCC     994  22211   
        Sus. + E5{1}                  239      80       8      10 1.33 1.10            23a  OCC    1423  22211   
        Sus. + E6{1}                  104      48       7      13 1.33 1.10            23a  OCC    1049  22211   
        Sus. + E7{1}                  238      71       7      11 1.33 1.10            23a  OCC    1337  22211   
        Sus. + E8{1}                   95      45       9      15 1.33 1.10            23a  OCC    1023  22211   
  
 I01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       4      24       0 1.00 1.00 1.00 1.00  23a SUST    1057  16700   
        TR:Amb to T1{1}                31       7       3      13 1.00 1.00 1.00 1.00 (17) DISP     336  25050   
        Amb to T1{1}                   31       7       3      13 1.00 1.00 1.00 1.00 (17) DISP     336  25050   
        Sus. + E1{1}                   18       5      33       8 1.00 1.00            23a  OCC    1337  22211   
        Sus. + E2{1}                    6       5      33       6 1.00 1.00            23a  OCC    1311  22211   
        Sus. + E3{1}                   18       6      28       7 1.00 1.00            23a  OCC    1246  22211   
        Sus. + E4{1}                    5       4      37       5 1.00 1.00            23a  OCC    1385  22211   
        Sus. + E5{1}                   12       5      38      14 1.00 1.00            23a  OCC    1513  22211   
        Sus. + E6{1}                    6       6      34      13 1.00 1.00            23a  OCC    1424  22211   
        Sus. + E7{1}                   13       5      32      14 1.00 1.00            23a  OCC    1433  22211   
        Sus. + E8{1}                    5       5      38      13 1.00 1.00            23a  OCC    1493  22211   
  
 N02  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136      81       0      22 1.00 1.00 1.00 1.00  23a SUST    1128  16700   
        TR:Amb to T1{1}                46       0       0       7 1.00 1.00 1.00 1.00 (17) DISP      56  25050   
        Amb to T1{1}                   46       0       0       7 1.00 1.00 1.00 1.00 (17) DISP      56  25050   
        Sus. + E1{1}                   29      98      12      50 1.00 1.00            23a  OCC    1386  22211   
        Sus. + E2{1}                   32      99      14      51 1.00 1.00            23a  OCC    1398  22211   
        Sus. + E3{1}                   34     114      12      44 1.00 1.00            23a  OCC    1441  22211   
        Sus. + E4{1}                   37     115      14      56 1.00 1.00            23a  OCC    1502  22211   
        Sus. + E5{1}                   36     118      10      48 1.00 1.00            23a  OCC    1481  22211   
        Sus. + E6{1}                   37     118      15      52 1.00 1.00            23a  OCC    1500  22211   
        Sus. + E7{1}                   37     102      10      42 1.00 1.00            23a  OCC    1365  22211   
        Sus. + E8{1}                   39     102      15      57 1.00 1.00            23a  OCC    1454  22211   
  
 D05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1126       3       5       3 1.00 1.00 1.00 1.00  23a SUST     574  16700   
        TR:Amb to T1{1}                81     154      22      17 1.00 1.00 1.00 1.00 (17) DISP    1125  25050   
        Amb to T1{1}                   81     154      22      17 1.00 1.00 1.00 1.00 (17) DISP    1125  25050   
        Sus. + E1{1}                   17      22      19       7 1.00 1.00            23a  OCC     753  22211   
        Sus. + E2{1}                    6      48      67       7 1.00 1.00            23a  OCC    1127  22211   
        Sus. + E3{1}                   17      22      19       8 1.00 1.00            23a  OCC     753  22211   
        Sus. + E4{1}                    9      49      65       8 1.00 1.00            23a  OCC    1124  22211   
        Sus. + E5{1}                   19      25      45     115 1.00 1.00            23a  OCC    1453  22211   
        Sus. + E6{1}                   13      52      81      91 1.00 1.00            23a  OCC    1490  22211   
        Sus. + E7{1}                   19      24      45     116 1.00 1.00            23a  OCC    1457  22211   
        Sus. + E8{1}                   15      54      78      91 1.00 1.00            23a  OCC    1483  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N29    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119       3       8       6 1.00 1.00 1.00 1.00  23a SUST     592  16700   
        TR:Amb to T1{1}               401      24      85       7 1.00 1.00 1.00 1.00 (17) DISP     796  25050   
        Amb to T1{1}                  401      24      85       7 1.00 1.00 1.00 1.00 (17) DISP     796  25050   
        Sus. + E1{1}                  191      11     118      18 1.00 1.00            23a  OCC    1484  22211   
        Sus. + E2{1}                  166      31      68      19 1.00 1.00            23a  OCC    1153  22211   
        Sus. + E3{1}                  190      10     119      17 1.00 1.00            23a  OCC    1490  22211   
        Sus. + E4{1}                  166      29      69      19 1.00 1.00            23a  OCC    1152  22211   
        Sus. + E5{1}                  185       4     118       9 1.00 1.00            23a  OCC    1471  22211   
        Sus. + E6{1}                  161      22      68       7 1.00 1.00            23a  OCC    1117  22211   
        Sus. + E7{1}                  184       5     119       8 1.00 1.00            23a  OCC    1476  22211   
        Sus. + E8{1}                  160      21      69       6 1.00 1.00            23a  OCC    1120  22211   
  
 D06    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1126       3       5       3 1.00 1.00 1.00 1.00  23a SUST     574  16700   
        TR:Amb to T1{1}                81     153      22      17 1.00 1.00 1.00 1.00 (17) DISP    1121  25050   
        Amb to T1{1}                   81     153      22      17 1.00 1.00 1.00 1.00 (17) DISP    1121  25050   
        Sus. + E1{1}                   17      22      19       7 1.00 1.00            23a  OCC     752  22211   
        Sus. + E2{1}                    6      48      67       7 1.00 1.00            23a  OCC    1126  22211   
        Sus. + E3{1}                   17      22      19       8 1.00 1.00            23a  OCC     752  22211   
        Sus. + E4{1}                    9      49      65       8 1.00 1.00            23a  OCC    1123  22211   
        Sus. + E5{1}                   19      25      45     115 1.00 1.00            23a  OCC    1453  22211   
        Sus. + E6{1}                   13      52      80      91 1.00 1.00            23a  OCC    1489  22211   
        Sus. + E7{1}                   19      24      45     116 1.00 1.00            23a  OCC    1456  22211   
        Sus. + E8{1}                   15      54      78      91 1.00 1.00            23a  OCC    1483  22211   
  
 C13 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1014       1      11       1 1.00 1.00 1.00 1.00  23a SUST     555  16700   
        TR:Amb to T1{1}               287      38      44      15 1.00 1.00 1.00 1.00 (17) DISP     540  25050   
        Amb to T1{1}                  287      38      44      15 1.00 1.00 1.00 1.00 (17) DISP     540  25050   
        Sus. + E1{1}                   94       3      23      20 1.00 1.00            23a  OCC     746  22211   
        Sus. + E2{1}                  119       3      15      21 1.00 1.00            23a  OCC     721  22211   
        Sus. + E3{1}                   70       3      28      21 1.00 1.00            23a  OCC     767  22211   
        Sus. + E4{1}                   94       3      11      20 1.00 1.00            23a  OCC     704  22211   
        Sus. + E5{1}                   94       3     120      53 1.00 1.00            23a  OCC    1472  22211   
        Sus. + E6{1}                  119       3      73      38 1.00 1.00            23a  OCC    1125  22211   
        Sus. + E7{1}                   69       4     124      54 1.00 1.00            23a  OCC    1489  22211   
        Sus. + E8{1}                   94       3      76      37 1.00 1.00            23a  OCC    1132  22211   
  
 C12    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1014       1      11       1 1.00 1.00 1.00 1.00  23a SUST     554  16700   
        TR:Amb to T1{1}               287      38      44      15 1.00 1.00 1.00 1.00 (17) DISP     541  25050   
        Amb to T1{1}                  287      38      44      15 1.00 1.00 1.00 1.00 (17) DISP     541  25050   
        Sus. + E1{1}                   94       3      23      20 1.00 1.00            23a  OCC     746  22211   
        Sus. + E2{1}                  119       3      15      21 1.00 1.00            23a  OCC     722  22211   
        Sus. + E3{1}                   70       3      28      21 1.00 1.00            23a  OCC     767  22211   
        Sus. + E4{1}                   94       3      11      20 1.00 1.00            23a  OCC     704  22211   
        Sus. + E5{1}                   94       3     120      53 1.00 1.00            23a  OCC    1472  22211   
        Sus. + E6{1}                  119       3      73      38 1.00 1.00            23a  OCC    1125  22211   
        Sus. + E7{1}                   69       4     124      54 1.00 1.00            23a  OCC    1489  22211   
        Sus. + E8{1}                   94       4      76      37 1.00 1.00            23a  OCC    1132  22211   
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N02  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      81       0      22 1.00 1.00 1.00 1.00  23a SUST    1122  16700   
        TR:Amb to T1{1}                 1       0       0       7 1.00 1.00 1.00 1.00 (17) DISP      51  25050   
        Amb to T1{1}                    1       0       0       7 1.00 1.00 1.00 1.00 (17) DISP      51  25050   
        Sus. + E1{1}                   15      98      12      50 1.00 1.00            23a  OCC    1376  22211   
        Sus. + E2{1}                   15      99      14      51 1.00 1.00            23a  OCC    1387  22211   
        Sus. + E3{1}                   15     114      12      44 1.00 1.00            23a  OCC    1427  22211   
        Sus. + E4{1}                   15     115      14      56 1.00 1.00            23a  OCC    1488  22211   
        Sus. + E5{1}                   17     118      10      48 1.00 1.00            23a  OCC    1467  22211   
        Sus. + E6{1}                   17     118      15      52 1.00 1.00            23a  OCC    1487  22211   
        Sus. + E7{1}                   17     102      10      42 1.00 1.00            23a  OCC    1352  22211   
        Sus. + E8{1}                   17     102      15      57 1.00 1.00            23a  OCC    1442  22211   
  
 T14 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       0       3       3 1.00 1.00 1.00 1.00  23a SUST     681  16700   
        TR:Amb to T1{1}                 2       3       3       4 1.31 1.09 1.00 1.00 (17) DISP     567  25050   
        Amb to T1{1}                    2       3       3       4 1.31 1.09 1.00 1.00 (17) DISP     567  25050   
        Sus. + E1{1}                    3       7       7       4 1.00 1.00            23a  OCC    1447  22211   
        Sus. + E2{1}                    1       1       6       4 1.00 1.00            23a  OCC     930  22211   
        Sus. + E3{1}                    4       7       8       4 1.00 1.00            23a  OCC    1486  22211   
        Sus. + E4{1}                    1       1       5       5 1.00 1.00            23a  OCC     932  22211   
        Sus. + E5{1}                    2       1       6       8 1.00 1.00            23a  OCC    1229  22211   
        Sus. + E6{1}                    2       6       7       5 1.00 1.00            23a  OCC    1346  22211   
        Sus. + E7{1}                    3       2       6       7 1.00 1.00            23a  OCC    1203  22211   
        Sus. + E8{1}                    2       5       7       4 1.00 1.00            23a  OCC    1273  22211   
  
 T14 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       3       0       3 1.00 1.00 1.00 1.00  23a SUST     679  16700   
        TR:Amb to T1{1}                 2       3       3       4 1.00 1.00 1.00 1.00 (17) DISP     520  25050   
        Amb to T1{1}                    2       3       3       4 1.00 1.00 1.00 1.00 (17) DISP     520  25050   
        Sus. + E1{1}                    3       7       7       4 1.00 1.00            23a  OCC    1445  22211   
        Sus. + E2{1}                    1       6       1       4 1.00 1.00            23a  OCC     929  22211   
        Sus. + E3{1}                    4       8       7       4 1.00 1.00            23a  OCC    1484  22211   
        Sus. + E4{1}                    1       5       1       5 1.00 1.00            23a  OCC     930  22211   
        Sus. + E5{1}                    2       6       1       8 1.00 1.00            23a  OCC    1228  22211   
        Sus. + E6{1}                    2       7       6       5 1.00 1.00            23a  OCC    1344  22211   
        Sus. + E7{1}                    3       6       2       7 1.00 1.00            23a  OCC    1201  22211   
        Sus. + E8{1}                    2       7       5       4 1.00 1.00            23a  OCC    1271  22211   
  
 T13    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       3       0       3 1.00 1.00 1.00 1.00  23a SUST     679  16700   
        TR:Amb to T1{1}                 2       3       3       4 1.00 1.00 1.00 1.00 (17) DISP     519  25050   
        Amb to T1{1}                    2       3       3       4 1.00 1.00 1.00 1.00 (17) DISP     519  25050   
        Sus. + E1{1}                    3       7       7       4 1.00 1.00            23a  OCC    1444  22211   
        Sus. + E2{1}                    1       6       1       4 1.00 1.00            23a  OCC     929  22211   
        Sus. + E3{1}                    4       8       7       4 1.00 1.00            23a  OCC    1483  22211   
        Sus. + E4{1}                    1       5       1       5 1.00 1.00            23a  OCC     930  22211   
        Sus. + E5{1}                    2       6       1       8 1.00 1.00            23a  OCC    1228  22211   
        Sus. + E6{1}                    2       7       6       5 1.00 1.00            23a  OCC    1344  22211   
        Sus. + E7{1}                    3       6       2       7 1.00 1.00            23a  OCC    1201  22211   
        Sus. + E8{1}                    2       7       5       4 1.00 1.00            23a  OCC    1271  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I08 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       0       8       3 1.00 1.00 1.00 1.00  23a SUST     707  16700   
        TR:Amb to T1{1}                20       1      40       4 1.00 1.00 1.00 1.00 (17) DISP     885  25050   
        Amb to T1{1}                   20       1      40       4 1.00 1.00 1.00 1.00 (17) DISP     885  25050   
        Sus. + E1{1}                   22       3      40       3 1.00 1.00            23a  OCC    1439  22211   
        Sus. + E2{1}                   21       4      30       3 1.00 1.00            23a  OCC    1227  22211   
        Sus. + E3{1}                   23       3      41       4 1.00 1.00            23a  OCC    1478  22211   
        Sus. + E4{1}                   22       4      31       4 1.00 1.00            23a  OCC    1257  22211   
        Sus. + E5{1}                    4       2      15       3 1.00 1.00            23a  OCC     863  22211   
        Sus. + E6{1}                    6       1       9       3 1.00 1.00            23a  OCC     728  22211   
        Sus. + E7{1}                    6       2      17       4 1.00 1.00            23a  OCC     917  22211   
        Sus. + E8{1}                    7       1      10       4 1.00 1.00            23a  OCC     757  22211   
  
 I07    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       0       8       3 1.00 1.00 1.00 1.00  23a SUST     707  16700   
        TR:Amb to T1{1}                20       1      40       4 1.00 1.00 1.00 1.00 (17) DISP     884  25050   
        Amb to T1{1}                   20       1      40       4 1.00 1.00 1.00 1.00 (17) DISP     884  25050   
        Sus. + E1{1}                   22       3      40       3 1.00 1.00            23a  OCC    1438  22211   
        Sus. + E2{1}                   21       4      30       3 1.00 1.00            23a  OCC    1227  22211   
        Sus. + E3{1}                   23       3      41       4 1.00 1.00            23a  OCC    1476  22211   
        Sus. + E4{1}                   22       4      31       4 1.00 1.00            23a  OCC    1257  22211   
        Sus. + E5{1}                    4       2      15       3 1.00 1.00            23a  OCC     862  22211   
        Sus. + E6{1}                    6       1       9       3 1.00 1.00            23a  OCC     728  22211   
        Sus. + E7{1}                    6       2      17       4 1.00 1.00            23a  OCC     916  22211   
        Sus. + E8{1}                    7       1      10       4 1.00 1.00            23a  OCC     757  22211   
  
 R03 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       8       1      11 1.00 1.00 1.00 1.00  23a SUST     592  16700   
        TR:Amb to T1{1}                28       1      37       0 1.00 1.00 1.00 1.00 (17) DISP     272  25050   
        Amb to T1{1}                   28       1      37       0 1.00 1.00 1.00 1.00 (17) DISP     272  25050   
        Sus. + E1{1}                    6      10      65      14 1.00 1.00            23a  OCC    1061  22211   
        Sus. + E2{1}                   22      10      26      13 1.00 1.00            23a  OCC     789  22211   
        Sus. + E3{1}                    6      12      65      11 1.00 1.00            23a  OCC    1061  22211   
        Sus. + E4{1}                   22      12      26      11 1.00 1.00            23a  OCC     790  22211   
        Sus. + E5{1}                   32      10      30      14 1.00 1.00            23a  OCC     818  22211   
        Sus. + E6{1}                   48      10     120      13 1.00 1.00            23a  OCC    1475  22211   
        Sus. + E7{1}                   32      12      30      11 1.00 1.00            23a  OCC     818  22211   
        Sus. + E8{1}                   48      12     120      11 1.00 1.00            23a  OCC    1476  22211   
  
 R02    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       8       1      11 1.00 1.00 1.00 1.00  23a SUST     592  16700   
        TR:Amb to T1{1}                28       1      37       0 1.00 1.00 1.00 1.00 (17) DISP     271  25050   
        Amb to T1{1}                   28       1      37       0 1.00 1.00 1.00 1.00 (17) DISP     271  25050   
        Sus. + E1{1}                    6      10      65      14 1.00 1.00            23a  OCC    1061  22211   
        Sus. + E2{1}                   22      10      26      13 1.00 1.00            23a  OCC     788  22211   
        Sus. + E3{1}                    6      12      65      11 1.00 1.00            23a  OCC    1061  22211   
        Sus. + E4{1}                   22      12      26      11 1.00 1.00            23a  OCC     789  22211   
        Sus. + E5{1}                   32      10      30      14 1.00 1.00            23a  OCC     818  22211   
        Sus. + E6{1}                   48      10     119      13 1.00 1.00            23a  OCC    1475  22211   
        Sus. + E7{1}                   32      12      30      11 1.00 1.00            23a  OCC     819  22211   
        Sus. + E8{1}                   48      12     119      11 1.00 1.00            23a  OCC    1475  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C11    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1017       1      10       1 1.00 1.00 1.00 1.00  23a SUST     553  16700   
        TR:Amb to T1{1}               287      64      42      15 1.00 1.00 1.00 1.00 (17) DISP     671  25050   
        Amb to T1{1}                  287      64      42      15 1.00 1.00 1.00 1.00 (17) DISP     671  25050   
        Sus. + E1{1}                   93       4      15      20 1.00 1.00            23a  OCC     713  22211   
        Sus. + E2{1}                  118      22      22      21 1.00 1.00            23a  OCC     817  22211   
        Sus. + E3{1}                   70       4      19      21 1.00 1.00            23a  OCC     729  22211   
        Sus. + E4{1}                   94      22      17      20 1.00 1.00            23a  OCC     798  22211   
        Sus. + E5{1}                   93       3     116      53 1.00 1.00            23a  OCC    1445  22211   
        Sus. + E6{1}                  119      22      72      38 1.00 1.00            23a  OCC    1143  22211   
        Sus. + E7{1}                   70       3     120      54 1.00 1.00            23a  OCC    1460  22211   
        Sus. + E8{1}                   95      22      75      37 1.00 1.00            23a  OCC    1149  22211   
  
 A36    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1225      27       9       8 1.00 1.00 1.00 1.00  23a SUST     783  16700   
        TR:Amb to T1{1}                 6       3      31      13 1.00 1.00 1.00 1.00 (17) DISP     240  25050   
        Amb to T1{1}                    6       3      31      13 1.00 1.00 1.00 1.00 (17) DISP     240  25050   
        Sus. + E1{1}                   22      27      82      20 1.00 1.00            23a  OCC    1332  22211   
        Sus. + E2{1}                   14      55      70      42 1.00 1.00            23a  OCC    1333  22211   
        Sus. + E3{1}                   47      34      81      22 1.00 1.00            23a  OCC    1345  22211   
        Sus. + E4{1}                   39      64      67      47 1.00 1.00            23a  OCC    1372  22211   
        Sus. + E5{1}                   43      46      79      24 1.00 1.00            23a  OCC    1343  22211   
        Sus. + E6{1}                   52      36      94      14 1.00 1.00            23a  OCC    1429  22211   
        Sus. + E7{1}                   18      41      80      23 1.00 1.00            23a  OCC    1326  22211   
        Sus. + E8{1}                   28      44      97      19 1.00 1.00            23a  OCC    1453  22211   
  
 T14 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       1       3       3 1.00 1.00 1.00 1.00  23a SUST     642  16700   
        TR:Amb to T1{1}                 1       2       4       4 1.31 1.09 1.00 1.00 (17) DISP     565  25050   
        Amb to T1{1}                    1       2       4       4 1.31 1.09 1.00 1.00 (17) DISP     565  25050   
        Sus. + E1{1}                    3       7       4       8 1.00 1.00            23a  OCC    1416  22211   
        Sus. + E2{1}                    2       1       4       5 1.00 1.00            23a  OCC     895  22211   
        Sus. + E3{1}                    3       7       3       8 1.00 1.00            23a  OCC    1452  22211   
        Sus. + E4{1}                    2       2       5       5 1.00 1.00            23a  OCC     907  22211   
        Sus. + E5{1}                    1       1       8       6 1.00 1.00            23a  OCC    1178  22211   
        Sus. + E6{1}                    2       6       5       7 1.00 1.00            23a  OCC    1306  22211   
        Sus. + E7{1}                    1       1       7       6 1.00 1.00            23a  OCC    1151  22211   
        Sus. + E8{1}                    2       6       4       6 1.00 1.00            23a  OCC    1240  22211   
  
 T14 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       3       1       3 1.00 1.00 1.00 1.00  23a SUST     639  16700   
        TR:Amb to T1{1}                 1       4       2       4 1.00 1.00 1.00 1.00 (17) DISP     514  25050   
        Amb to T1{1}                    1       4       2       4 1.00 1.00 1.00 1.00 (17) DISP     514  25050   
        Sus. + E1{1}                    3       4       7       8 1.00 1.00            23a  OCC    1414  22211   
        Sus. + E2{1}                    2       4       1       5 1.00 1.00            23a  OCC     893  22211   
        Sus. + E3{1}                    3       3       7       8 1.00 1.00            23a  OCC    1450  22211   
        Sus. + E4{1}                    2       5       2       5 1.00 1.00            23a  OCC     904  22211   
        Sus. + E5{1}                    1       8       1       6 1.00 1.00            23a  OCC    1176  22211   
        Sus. + E6{1}                    2       5       6       7 1.00 1.00            23a  OCC    1303  22211   
        Sus. + E7{1}                    1       7       1       6 1.00 1.00            23a  OCC    1149  22211   
        Sus. + E8{1}                    2       4       6       7 1.00 1.00            23a  OCC    1238  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T15    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       3       1       3 1.00 1.00 1.00 1.00  23a SUST     639  16700   
        TR:Amb to T1{1}                 1       4       2       4 1.00 1.00 1.00 1.00 (17) DISP     513  25050   
        Amb to T1{1}                    1       4       2       4 1.00 1.00 1.00 1.00 (17) DISP     513  25050   
        Sus. + E1{1}                    3       4       7       8 1.00 1.00            23a  OCC    1413  22211   
        Sus. + E2{1}                    2       4       1       5 1.00 1.00            23a  OCC     893  22211   
        Sus. + E3{1}                    3       3       7       8 1.00 1.00            23a  OCC    1449  22211   
        Sus. + E4{1}                    2       5       2       5 1.00 1.00            23a  OCC     904  22211   
        Sus. + E5{1}                    1       8       1       6 1.00 1.00            23a  OCC    1175  22211   
        Sus. + E6{1}                    2       5       6       7 1.00 1.00            23a  OCC    1303  22211   
        Sus. + E7{1}                    1       7       1       6 1.00 1.00            23a  OCC    1149  22211   
        Sus. + E8{1}                    2       4       6       7 1.00 1.00            23a  OCC    1238  22211   
  
 R03 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       2       0       0 1.00 1.00 1.00 1.00  23a SUST     540  16700   
        TR:Amb to T1{1}                32       1      39       0 1.00 1.00 1.00 1.00 (17) DISP     285  25050   
        Amb to T1{1}                   32       1      39       0 1.00 1.00 1.00 1.00 (17) DISP     285  25050   
        Sus. + E1{1}                   11       7      63       0 1.00 1.00            23a  OCC    1002  22211   
        Sus. + E2{1}                   54       6      38       0 1.00 1.00            23a  OCC     839  22211   
        Sus. + E3{1}                   11       6      63       0 1.00 1.00            23a  OCC    1002  22211   
        Sus. + E4{1}                   54       6      38       0 1.00 1.00            23a  OCC     839  22211   
        Sus. + E5{1}                   11       7      22       0 1.00 1.00            23a  OCC     703  22211   
        Sus. + E6{1}                   54       6     122       0 1.00 1.00            23a  OCC    1447  22211   
        Sus. + E7{1}                   11       6      22       0 1.00 1.00            23a  OCC     702  22211   
        Sus. + E8{1}                   54       6     122       0 1.00 1.00            23a  OCC    1447  22211   
  
 R04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       2       0       0 1.00 1.00 1.00 1.00  23a SUST     539  16700   
        TR:Amb to T1{1}                32       1      39       0 1.00 1.00 1.00 1.00 (17) DISP     284  25050   
        Amb to T1{1}                   32       1      39       0 1.00 1.00 1.00 1.00 (17) DISP     284  25050   
        Sus. + E1{1}                   11       7      63       0 1.00 1.00            23a  OCC    1002  22211   
        Sus. + E2{1}                   54       6      38       0 1.00 1.00            23a  OCC     839  22211   
        Sus. + E3{1}                   11       6      63       0 1.00 1.00            23a  OCC    1001  22211   
        Sus. + E4{1}                   54       6      38       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E5{1}                   11       6      22       0 1.00 1.00            23a  OCC     702  22211   
        Sus. + E6{1}                   54       6     122       0 1.00 1.00            23a  OCC    1446  22211   
        Sus. + E7{1}                   11       6      22       0 1.00 1.00            23a  OCC     701  22211   
        Sus. + E8{1}                   54       6     122       0 1.00 1.00            23a  OCC    1446  22211   
  
 A41 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1126      48      10       6 1.33 1.10 1.00 1.00  23a SUST     994  16700   
        TR:Amb to T1{1}                 7      16      21      14 1.77 1.47 1.00 1.00 (17) DISP     312  25050   
        Amb to T1{1}                    7      16      21      14 1.77 1.47 1.00 1.00 (17) DISP     312  25050   
        Sus. + E1{1}                   29      70      15      46 1.33 1.10            23a  OCC    1365  22211   
        Sus. + E2{1}                   11      57      28      38 1.33 1.10            23a  OCC    1284  22211   
        Sus. + E3{1}                   30      58      13      46 1.33 1.10            23a  OCC    1302  22211   
        Sus. + E4{1}                    9      49      33      36 1.33 1.10            23a  OCC    1284  22211   
        Sus. + E5{1}                   18      80      10      45 1.33 1.10            23a  OCC    1412  22211   
        Sus. + E6{1}                   22      67      34      54 1.33 1.10            23a  OCC    1437  22211   
        Sus. + E7{1}                   18      66      11      45 1.33 1.10            23a  OCC    1334  22211   
        Sus. + E8{1}                   20      59      40      56 1.33 1.10            23a  OCC    1446  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H04  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 518      19       6       2 1.08 1.19 1.00 1.00  23a SUST    1007  16700   
        TR:Amb to T1{1}                72       4       3       4 1.44 1.58 1.58 1.00 (17) DISP     263  25050   
        Amb to T1{1}                   72       4       3       4 1.44 1.58 1.58 1.00 (17) DISP     263  25050   
        Sus. + E1{1}                   51      23      19       3 1.08 1.19            23a  OCC    1434  22211   
        Sus. + E2{1}                   41      21       9       3 1.08 1.19            23a  OCC    1149  22211   
        Sus. + E3{1}                   52      19      18       3 1.08 1.19            23a  OCC    1378  22211   
        Sus. + E4{1}                   42      26       8       3 1.08 1.19            23a  OCC    1218  22211   
        Sus. + E5{1}                   44      24      13       5 1.08 1.19            23a  OCC    1284  22211   
        Sus. + E6{1}                   41      21      12       3 1.08 1.19            23a  OCC    1223  22211   
        Sus. + E7{1}                   46      19      11       5 1.08 1.19            23a  OCC    1208  22211   
        Sus. + E8{1}                   42      25      13       3 1.08 1.19            23a  OCC    1291  22211   
  
 I08 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       1       8       2 1.00 1.00 1.00 1.00  23a SUST     685  16700   
        TR:Amb to T1{1}                22       3      41       2 1.00 1.00 1.00 1.00 (17) DISP     896  25050   
        Amb to T1{1}                   22       3      41       2 1.00 1.00 1.00 1.00 (17) DISP     896  25050   
        Sus. + E1{1}                   19       1      38       5 1.00 1.00            23a  OCC    1396  22211   
        Sus. + E2{1}                   13       1      27       5 1.00 1.00            23a  OCC    1150  22211   
        Sus. + E3{1}                   19       1      40       5 1.00 1.00            23a  OCC    1430  22211   
        Sus. + E4{1}                   13       1      28       5 1.00 1.00            23a  OCC    1177  22211   
        Sus. + E5{1}                   13       1      16       3 1.00 1.00            23a  OCC     896  22211   
        Sus. + E6{1}                    8       1       8       2 1.00 1.00            23a  OCC     709  22211   
        Sus. + E7{1}                   14       1      18       2 1.00 1.00            23a  OCC     943  22211   
        Sus. + E8{1}                    8       2       9       2 1.00 1.00            23a  OCC     736  22211   
  
 B08 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1137      44      12       5 1.00 1.00 1.00 1.00  23a SUST     861  16700   
        TR:Amb to T1{1}                35      28      13      23 1.00 1.00 1.00 1.00 (17) DISP     282  25050   
        Amb to T1{1}                   35      28      13      23 1.00 1.00 1.00 1.00 (17) DISP     282  25050   
        Sus. + E1{1}                   32      47      23      60 1.00 1.00            23a  OCC    1273  22211   
        Sus. + E2{1}                    7      61      28      54 1.00 1.00            23a  OCC    1259  22211   
        Sus. + E3{1}                   34      50      21      60 1.00 1.00            23a  OCC    1272  22211   
        Sus. + E4{1}                    1      50      33      52 1.00 1.00            23a  OCC    1239  22211   
        Sus. + E5{1}                   41      59      16      66 1.00 1.00            23a  OCC    1321  22211   
        Sus. + E6{1}                    3      45      36      74 1.00 1.00            23a  OCC    1390  22211   
        Sus. + E7{1}                   42      68      14      66 1.00 1.00            23a  OCC    1344  22211   
        Sus. + E8{1}                   11      56      41      76 1.00 1.00            23a  OCC    1430  22211   
  
 I09    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       1       8       2 1.00 1.00 1.00 1.00  23a SUST     685  16700   
        TR:Amb to T1{1}                22       3      41       2 1.00 1.00 1.00 1.00 (17) DISP     895  25050   
        Amb to T1{1}                   22       3      41       2 1.00 1.00 1.00 1.00 (17) DISP     895  25050   
        Sus. + E1{1}                   19       1      38       5 1.00 1.00            23a  OCC    1394  22211   
        Sus. + E2{1}                   13       1      27       5 1.00 1.00            23a  OCC    1148  22211   
        Sus. + E3{1}                   19       1      39       5 1.00 1.00            23a  OCC    1429  22211   
        Sus. + E4{1}                   13       1      28       5 1.00 1.00            23a  OCC    1176  22211   
        Sus. + E5{1}                   13       1      16       3 1.00 1.00            23a  OCC     896  22211   
        Sus. + E6{1}                    8       1       8       2 1.00 1.00            23a  OCC     709  22211   
        Sus. + E7{1}                   14       1      18       2 1.00 1.00            23a  OCC     943  22211   
        Sus. + E8{1}                    8       2       9       2 1.00 1.00            23a  OCC     736  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 B07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1137      43      12       5 1.00 1.00 1.00 1.00  23a SUST     857  16700   
        TR:Amb to T1{1}                35      28      13      23 1.00 1.00 1.00 1.00 (17) DISP     282  25050   
        Amb to T1{1}                   35      28      13      23 1.00 1.00 1.00 1.00 (17) DISP     282  25050   
        Sus. + E1{1}                   32      46      23      60 1.00 1.00            23a  OCC    1269  22211   
        Sus. + E2{1}                    7      61      28      54 1.00 1.00            23a  OCC    1256  22211   
        Sus. + E3{1}                   34      50      21      60 1.00 1.00            23a  OCC    1269  22211   
        Sus. + E4{1}                    1      50      33      52 1.00 1.00            23a  OCC    1236  22211   
        Sus. + E5{1}                   41      58      16      66 1.00 1.00            23a  OCC    1317  22211   
        Sus. + E6{1}                    3      44      36      74 1.00 1.00            23a  OCC    1387  22211   
        Sus. + E7{1}                   42      68      14      66 1.00 1.00            23a  OCC    1341  22211   
        Sus. + E8{1}                   11      55      41      76 1.00 1.00            23a  OCC    1426  22211   
  
 C33    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1082      24      41       9 1.00 1.00 1.00 1.00  23a SUST     855  16700   
        TR:Amb to T1{1}                21      41      46      51 1.00 1.00 1.00 1.00 (17) DISP     565  25050   
        Amb to T1{1}                   21      41      46      51 1.00 1.00 1.00 1.00 (17) DISP     565  25050   
        Sus. + E1{1}                   17      24      57      65 1.00 1.00            23a  OCC    1272  22211   
        Sus. + E2{1}                   14      54      98      46 1.00 1.00            23a  OCC    1396  22211   
        Sus. + E3{1}                    8      30      67      63 1.00 1.00            23a  OCC    1286  22211   
        Sus. + E4{1}                    5      46     107      46 1.00 1.00            23a  OCC    1424  22211   
        Sus. + E5{1}                   21      34      44      71 1.00 1.00            23a  OCC    1312  22211   
        Sus. + E6{1}                   13      55      78      40 1.00 1.00            23a  OCC    1273  22211   
        Sus. + E7{1}                   11      39      48      68 1.00 1.00            23a  OCC    1300  22211   
        Sus. + E8{1}                    3      46      87      41 1.00 1.00            23a  OCC    1289  22211   
  
 C32 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1082      24      41       9 1.00 1.00 1.00 1.00  23a SUST     855  16700   
        TR:Amb to T1{1}                21      41      46      51 1.00 1.00 1.00 1.00 (17) DISP     564  25050   
        Amb to T1{1}                   21      41      46      51 1.00 1.00 1.00 1.00 (17) DISP     564  25050   
        Sus. + E1{1}                   17      24      57      65 1.00 1.00            23a  OCC    1272  22211   
        Sus. + E2{1}                   14      54      98      46 1.00 1.00            23a  OCC    1396  22211   
        Sus. + E3{1}                    8      30      67      63 1.00 1.00            23a  OCC    1286  22211   
        Sus. + E4{1}                    5      46     107      46 1.00 1.00            23a  OCC    1424  22211   
        Sus. + E5{1}                   21      34      44      71 1.00 1.00            23a  OCC    1312  22211   
        Sus. + E6{1}                   13      55      78      40 1.00 1.00            23a  OCC    1273  22211   
        Sus. + E7{1}                   11      39      48      68 1.00 1.00            23a  OCC    1300  22211   
        Sus. + E8{1}                    3      46      87      41 1.00 1.00            23a  OCC    1289  22211   
  
 L04 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 128       2       3       2 1.00 1.00 1.00 1.00  23a SUST     636  16700   
        TR:Amb to T1{1}                 5       0       8       0 1.00 1.00 1.00 1.00 (17) DISP     718  25050   
        Amb to T1{1}                    5       0       8       0 1.00 1.00 1.00 1.00 (17) DISP     718  25050   
        Sus. + E1{1}                    0       4       8       4 1.00 1.00            23a  OCC    1182  22211   
        Sus. + E2{1}                    0       4       8       8 1.00 1.00            23a  OCC    1400  22211   
        Sus. + E3{1}                    1       4       8       5 1.00 1.00            23a  OCC    1249  22211   
        Sus. + E4{1}                    1       3       8       8 1.00 1.00            23a  OCC    1424  22211   
        Sus. + E5{1}                    1       4       3       5 1.00 1.00            23a  OCC    1013  22211   
        Sus. + E6{1}                    1       4       4       9 1.00 1.00            23a  OCC    1337  22211   
        Sus. + E7{1}                    0       4       3       6 1.00 1.00            23a  OCC    1058  22211   
        Sus. + E8{1}                    0       3       5       8 1.00 1.00            23a  OCC    1305  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L04 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 128       3       2       2 1.00 1.00 1.00 1.00  23a SUST     636  16700   
        TR:Amb to T1{1}                 5       8       0       0 1.31 1.09 1.00 1.00 (17) DISP     934  25050   
        Amb to T1{1}                    5       8       0       0 1.31 1.09 1.00 1.00 (17) DISP     934  25050   
        Sus. + E1{1}                    0       8       4       4 1.00 1.00            23a  OCC    1181  22211   
        Sus. + E2{1}                    0       8       4       8 1.00 1.00            23a  OCC    1399  22211   
        Sus. + E3{1}                    1       8       4       5 1.00 1.00            23a  OCC    1248  22211   
        Sus. + E4{1}                    1       8       3       8 1.00 1.00            23a  OCC    1423  22211   
        Sus. + E5{1}                    1       3       4       5 1.00 1.00            23a  OCC    1012  22211   
        Sus. + E6{1}                    1       4       4       9 1.00 1.00            23a  OCC    1336  22211   
        Sus. + E7{1}                    0       3       4       6 1.00 1.00            23a  OCC    1057  22211   
        Sus. + E8{1}                    0       5       3       8 1.00 1.00            23a  OCC    1304  22211   
  
 L03    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 128       2       3       2 1.00 1.00 1.00 1.00  23a SUST     636  16700   
        TR:Amb to T1{1}                 5       0       8       0 1.00 1.00 1.00 1.00 (17) DISP     716  25050   
        Amb to T1{1}                    5       0       8       0 1.00 1.00 1.00 1.00 (17) DISP     716  25050   
        Sus. + E1{1}                    0       4       8       4 1.00 1.00            23a  OCC    1181  22211   
        Sus. + E2{1}                    0       4       8       8 1.00 1.00            23a  OCC    1399  22211   
        Sus. + E3{1}                    1       4       8       5 1.00 1.00            23a  OCC    1248  22211   
        Sus. + E4{1}                    1       3       8       8 1.00 1.00            23a  OCC    1423  22211   
        Sus. + E5{1}                    1       4       3       5 1.00 1.00            23a  OCC    1013  22211   
        Sus. + E6{1}                    1       4       4       9 1.00 1.00            23a  OCC    1337  22211   
        Sus. + E7{1}                    0       4       3       6 1.00 1.00            23a  OCC    1058  22211   
        Sus. + E8{1}                    0       3       5       8 1.00 1.00            23a  OCC    1305  22211   
  
 N49    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      45       1      12 1.00 1.00 1.00 1.00  23a SUST     852  16700   
        TR:Amb to T1{1}               517       2       4       3 1.00 1.00 1.00 1.00 (17) DISP     263  25050   
        Amb to T1{1}                  517       2       4       3 1.00 1.00 1.00 1.00 (17) DISP     263  25050   
        Sus. + E1{1}                  384      46      52      25 1.00 1.00            23a  OCC    1410  22211   
        Sus. + E2{1}                  265      46      31      25 1.00 1.00            23a  OCC    1209  22211   
        Sus. + E3{1}                  383      57      52      23 1.00 1.00            23a  OCC    1417  22211   
        Sus. + E4{1}                  264      57      31      22 1.00 1.00            23a  OCC    1221  22211   
        Sus. + E5{1}                  290      46      57      25 1.00 1.00            23a  OCC    1403  22211   
        Sus. + E6{1}                  171      45      36      24 1.00 1.00            23a  OCC    1201  22211   
        Sus. + E7{1}                  289      56      57      22 1.00 1.00            23a  OCC    1408  22211   
        Sus. + E8{1}                  170      56      37      21 1.00 1.00            23a  OCC    1210  22211   
  
 A33 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      17       8      25 1.00 1.00 1.00 1.00  23a SUST     683  16700   
        TR:Amb to T1{1}                13      47      10       7 1.00 1.00 1.00 1.00 (17) DISP     342  25050   
        Amb to T1{1}                   13      47      10       7 1.00 1.00 1.00 1.00 (17) DISP     342  25050   
        Sus. + E1{1}                    8      95      16      44 1.00 1.00            23a  OCC    1277  22211   
        Sus. + E2{1}                    5      81      38      48 1.00 1.00            23a  OCC    1229  22211   
        Sus. + E3{1}                    8      94      18      38 1.00 1.00            23a  OCC    1257  22211   
        Sus. + E4{1}                    4      77      43      55 1.00 1.00            23a  OCC    1234  22211   
        Sus. + E5{1}                    7      91      23      50 1.00 1.00            23a  OCC    1262  22211   
        Sus. + E6{1}                   12     108      14      43 1.00 1.00            23a  OCC    1367  22211   
        Sus. + E7{1}                    7      93      22      44 1.00 1.00            23a  OCC    1266  22211   
        Sus. + E8{1}                   12     114      18      50 1.00 1.00            23a  OCC    1417  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A32    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      17       8      25 1.00 1.00 1.00 1.00  23a SUST     683  16700   
        TR:Amb to T1{1}                13      47      10       7 1.00 1.00 1.00 1.00 (17) DISP     342  25050   
        Amb to T1{1}                   13      47      10       7 1.00 1.00 1.00 1.00 (17) DISP     342  25050   
        Sus. + E1{1}                    8      95      16      44 1.00 1.00            23a  OCC    1277  22211   
        Sus. + E2{1}                    5      81      38      48 1.00 1.00            23a  OCC    1228  22211   
        Sus. + E3{1}                    8      94      18      38 1.00 1.00            23a  OCC    1256  22211   
        Sus. + E4{1}                    4      77      43      55 1.00 1.00            23a  OCC    1234  22211   
        Sus. + E5{1}                    7      91      23      50 1.00 1.00            23a  OCC    1262  22211   
        Sus. + E6{1}                   12     108      14      43 1.00 1.00            23a  OCC    1366  22211   
        Sus. + E7{1}                    7      93      22      44 1.00 1.00            23a  OCC    1265  22211   
        Sus. + E8{1}                   12     113      18      50 1.00 1.00            23a  OCC    1417  22211   
  
 C10    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1097       2       9       1 1.00 1.00 1.00 1.00  23a SUST     584  16700   
        TR:Amb to T1{1}               287     123      40      15 1.00 1.00 1.00 1.00 (17) DISP    1032  25050   
        Amb to T1{1}                  287     123      40      15 1.00 1.00 1.00 1.00 (17) DISP    1032  25050   
        Sus. + E1{1}                   84      19      17      20 1.00 1.00            23a  OCC     804  22211   
        Sus. + E2{1}                  109      59      30      21 1.00 1.00            23a  OCC    1093  22211   
        Sus. + E3{1}                   79      19      13      21 1.00 1.00            23a  OCC     803  22211   
        Sus. + E4{1}                  104      59      27      20 1.00 1.00            23a  OCC    1086  22211   
        Sus. + E5{1}                   84      19     101      53 1.00 1.00            23a  OCC    1393  22211   
        Sus. + E6{1}                  109      59      65      38 1.00 1.00            23a  OCC    1269  22211   
        Sus. + E7{1}                   79      19     104      54 1.00 1.00            23a  OCC    1413  22211   
        Sus. + E8{1}                  104      60      68      37 1.00 1.00            23a  OCC    1280  22211   
  
 L04 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 131       3       0       3 1.00 1.00 1.00 1.00  23a SUST     593  16700   
        TR:Amb to T1{1}                 7       8       0       0 1.31 1.09 1.00 1.00 (17) DISP     981  25050   
        Amb to T1{1}                    7       8       0       0 1.31 1.09 1.00 1.00 (17) DISP     981  25050   
        Sus. + E1{1}                    4       8       1       6 1.00 1.00            23a  OCC    1185  22211   
        Sus. + E2{1}                    4       8       3       8 1.00 1.00            23a  OCC    1383  22211   
        Sus. + E3{1}                    5       8       1       6 1.00 1.00            23a  OCC    1252  22211   
        Sus. + E4{1}                    5       8       3       8 1.00 1.00            23a  OCC    1409  22211   
        Sus. + E5{1}                    2       3       1       6 1.00 1.00            23a  OCC     969  22211   
        Sus. + E6{1}                    2       4       4       9 1.00 1.00            23a  OCC    1288  22211   
        Sus. + E7{1}                    2       3       2       7 1.00 1.00            23a  OCC    1015  22211   
        Sus. + E8{1}                    1       4       4       8 1.00 1.00            23a  OCC    1254  22211   
  
 S26    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1478       0       0       0 1.00 1.00 1.00 1.00  23a SUST     694  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E2{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E3{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E4{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E5{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E6{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E7{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E8{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S25 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1478       0       0       0 1.00 1.00 1.00 1.00  23a SUST     694  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E2{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E3{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E4{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E5{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E6{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E7{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E8{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
  
 S25 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1478       0       0       0 1.33 1.10 1.00 1.00  23a SUST     694  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   42       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E2{1}                   42       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E3{1}                   43       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E4{1}                   43       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E5{1}                   43       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E6{1}                   43       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E7{1}                   42       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E8{1}                   42       0       0       0 1.33 1.10            23a  OCC     715  22211   
  
 S25 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1377      39       0       0 1.33 1.10 1.00 1.00  23a SUST    1022  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   15      61      17       7 1.33 1.10            23a  OCC    1280  22211   
        Sus. + E2{1}                   15      61      17       7 1.33 1.10            23a  OCC    1280  22211   
        Sus. + E3{1}                   75      51      17       7 1.33 1.10            23a  OCC    1241  22211   
        Sus. + E4{1}                   75      51      17       7 1.33 1.10            23a  OCC    1241  22211   
        Sus. + E5{1}                   75      51      17       7 1.33 1.10            23a  OCC    1241  22211   
        Sus. + E6{1}                   75      51      17       7 1.33 1.10            23a  OCC    1241  22211   
        Sus. + E7{1}                   15      61      17       7 1.33 1.10            23a  OCC    1280  22211   
        Sus. + E8{1}                   15      61      17       7 1.33 1.10            23a  OCC    1280  22211   
  
 S01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121       1      37      42 1.00 1.00 1.00 1.00  23a SUST     851  16700   
        TR:Amb to T1{1}                28      11       0      60 1.00 1.00 1.00 1.00 (17) DISP     428  25050   
        Amb to T1{1}                   28      11       0      60 1.00 1.00 1.00 1.00 (17) DISP     428  25050   
        Sus. + E1{1}                   36      45      61      51 1.00 1.00            23a  OCC    1234  22211   
        Sus. + E2{1}                    8      27      44      48 1.00 1.00            23a  OCC    1053  22211   
        Sus. + E3{1}                   38      48      61      52 1.00 1.00            23a  OCC    1258  22211   
        Sus. + E4{1}                    2      24      48      49 1.00 1.00            23a  OCC    1041  22211   
        Sus. + E5{1}                   38      67      58      51 1.00 1.00            23a  OCC    1371  22211   
        Sus. + E6{1}                   11       8      76      47 1.00 1.00            23a  OCC    1143  22211   
        Sus. + E7{1}                   40      70      56      51 1.00 1.00            23a  OCC    1392  22211   
        Sus. + E8{1}                    6       5      69      48 1.00 1.00            23a  OCC    1090  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 R07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0       0       0 1.00 1.00 1.00 1.00  23a SUST     527  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E2{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E3{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E4{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E5{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E6{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E7{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E8{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
  
 R06  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      35       0       0 1.00 1.00 1.00 1.00  23a SUST     779  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E2{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E3{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E4{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E5{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E6{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E7{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E8{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
  
 R06  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      35       0       0 1.00 1.00 1.00 1.00  23a SUST     779  16700   
        TR:Amb to T1{1}                69       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      31  25050   
        Amb to T1{1}                   69       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      31  25050   
        Sus. + E1{1}                   60      39       6       0 1.00 1.00            23a  OCC     861  22211   
        Sus. + E2{1}                   79      39       6       0 1.00 1.00            23a  OCC     870  22211   
        Sus. + E3{1}                   60      39       6       0 1.00 1.00            23a  OCC     861  22211   
        Sus. + E4{1}                   79      39       6       0 1.00 1.00            23a  OCC     870  22211   
        Sus. + E5{1}                   60      39       6       0 1.00 1.00            23a  OCC     861  22211   
        Sus. + E6{1}                   79      39       6       0 1.00 1.00            23a  OCC     870  22211   
        Sus. + E7{1}                   60      39       6       0 1.00 1.00            23a  OCC     861  22211   
        Sus. + E8{1}                   79      39       6       0 1.00 1.00            23a  OCC     870  22211   
  
 R05  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      13       0       0 1.00 1.00 1.00 1.00  23a SUST     620  16700   
        TR:Amb to T1{1}                69       2      25       0 1.00 1.00 1.00 1.00 (17) DISP     204  25050   
        Amb to T1{1}                   69       2      25       0 1.00 1.00 1.00 1.00 (17) DISP     204  25050   
        Sus. + E1{1}                   49      20      67       0 1.00 1.00            23a  OCC    1128  22211   
        Sus. + E2{1}                   90      20      26       0 1.00 1.00            23a  OCC     855  22211   
        Sus. + E3{1}                   49      23      67       0 1.00 1.00            23a  OCC    1131  22211   
        Sus. + E4{1}                   90      23      26       0 1.00 1.00            23a  OCC     862  22211   
        Sus. + E5{1}                   49      20       6       0 1.00 1.00            23a  OCC     709  22211   
        Sus. + E6{1}                   90      19      99       0 1.00 1.00            23a  OCC    1376  22211   
        Sus. + E7{1}                   49      23       6       0 1.00 1.00            23a  OCC     727  22211   
        Sus. + E8{1}                   90      22      99       0 1.00 1.00            23a  OCC    1378  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 R05  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      13       0       0 1.00 1.00 1.00 1.00  23a SUST     620  16700   
        TR:Amb to T1{1}                32       2      25       0 1.00 1.00 1.00 1.00 (17) DISP     187  25050   
        Amb to T1{1}                   32       2      25       0 1.00 1.00 1.00 1.00 (17) DISP     187  25050   
        Sus. + E1{1}                   12      20      67       0 1.00 1.00            23a  OCC    1110  22211   
        Sus. + E2{1}                   53      20      26       0 1.00 1.00            23a  OCC     837  22211   
        Sus. + E3{1}                   12      23      67       0 1.00 1.00            23a  OCC    1113  22211   
        Sus. + E4{1}                   53      23      26       0 1.00 1.00            23a  OCC     845  22211   
        Sus. + E5{1}                   12      20       6       0 1.00 1.00            23a  OCC     692  22211   
        Sus. + E6{1}                   53      19      99       0 1.00 1.00            23a  OCC    1359  22211   
        Sus. + E7{1}                   12      23       6       0 1.00 1.00            23a  OCC     710  22211   
        Sus. + E8{1}                   53      22      99       0 1.00 1.00            23a  OCC    1361  22211   
  
 Q02  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1127      15       3       1 1.00 1.00 1.00 1.00  23a SUST     639  16700   
        TR:Amb to T1{1}                56      16      63      51 1.00 1.00 1.00 1.00 (17) DISP     594  25050   
        Amb to T1{1}                   56      16      63      51 1.00 1.00 1.00 1.00 (17) DISP     594  25050   
        Sus. + E1{1}                  245      69      33      15 1.00 1.00            23a  OCC    1215  22211   
        Sus. + E2{1}                  222      65      65      12 1.00 1.00            23a  OCC    1327  22211   
        Sus. + E3{1}                  246      74      33      16 1.00 1.00            23a  OCC    1243  22211   
        Sus. + E4{1}                  222      69      65      12 1.00 1.00            23a  OCC    1347  22211   
        Sus. + E5{1}                  184      71       9      14 1.00 1.00            23a  OCC    1144  22211   
        Sus. + E6{1}                  161      66      41      10 1.00 1.00            23a  OCC    1183  22211   
        Sus. + E7{1}                  185      75       9      14 1.00 1.00            23a  OCC    1171  22211   
        Sus. + E8{1}                  161      70      41      11 1.00 1.00            23a  OCC    1206  22211   
  
 Q02  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1127      15       3       1 1.00 1.00 1.00 1.00  23a SUST     639  16700   
        TR:Amb to T1{1}                56      16      63      51 1.00 1.00 1.00 1.00 (17) DISP     594  25050   
        Amb to T1{1}                   56      16      63      51 1.00 1.00 1.00 1.00 (17) DISP     594  25050   
        Sus. + E1{1}                  243      69      33      15 1.00 1.00            23a  OCC    1214  22211   
        Sus. + E2{1}                  220      65      65      12 1.00 1.00            23a  OCC    1326  22211   
        Sus. + E3{1}                  244      74      33      16 1.00 1.00            23a  OCC    1242  22211   
        Sus. + E4{1}                  221      69      65      12 1.00 1.00            23a  OCC    1346  22211   
        Sus. + E5{1}                  186      71       9      14 1.00 1.00            23a  OCC    1145  22211   
        Sus. + E6{1}                  163      66      41      10 1.00 1.00            23a  OCC    1183  22211   
        Sus. + E7{1}                  186      75       9      14 1.00 1.00            23a  OCC    1172  22211   
        Sus. + E8{1}                  163      70      41      11 1.00 1.00            23a  OCC    1207  22211   
  
 P02  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       9       6       3 1.00 1.00 1.00 1.00  23a SUST     608  16700   
        TR:Amb to T1{1}               207      54      42      21 1.00 1.00 1.00 1.00 (17) DISP     588  25050   
        Amb to T1{1}                  207      54      42      21 1.00 1.00 1.00 1.00 (17) DISP     588  25050   
        Sus. + E1{1}                  106      15      52       8 1.00 1.00            23a  OCC     994  22211   
        Sus. + E2{1}                  123      14      25      14 1.00 1.00            23a  OCC     824  22211   
        Sus. + E3{1}                  105      10      52       8 1.00 1.00            23a  OCC     992  22211   
        Sus. + E4{1}                  122      10      25      13 1.00 1.00            23a  OCC     821  22211   
        Sus. + E5{1}                   32      65      49      14 1.00 1.00            23a  OCC    1140  22211   
        Sus. + E6{1}                   50      62      22       7 1.00 1.00            23a  OCC    1034  22211   
        Sus. + E7{1}                   33      65      49      14 1.00 1.00            23a  OCC    1136  22211   
        Sus. + E8{1}                   52      62      22       7 1.00 1.00            23a  OCC    1034  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 P02  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       9       6       3 1.00 1.00 1.00 1.00  23a SUST     608  16700   
        TR:Amb to T1{1}               207      54      42      21 1.00 1.00 1.00 1.00 (17) DISP     588  25050   
        Amb to T1{1}                  207      54      42      21 1.00 1.00 1.00 1.00 (17) DISP     588  25050   
        Sus. + E1{1}                  104      15      52       8 1.00 1.00            23a  OCC     993  22211   
        Sus. + E2{1}                  121      14      25      14 1.00 1.00            23a  OCC     823  22211   
        Sus. + E3{1}                  103      10      52       8 1.00 1.00            23a  OCC     991  22211   
        Sus. + E4{1}                  120      10      25      13 1.00 1.00            23a  OCC     820  22211   
        Sus. + E5{1}                   34      65      49      14 1.00 1.00            23a  OCC    1141  22211   
        Sus. + E6{1}                   52      62      22       7 1.00 1.00            23a  OCC    1034  22211   
        Sus. + E7{1}                   35      65      49      14 1.00 1.00            23a  OCC    1137  22211   
        Sus. + E8{1}                   54      62      22       7 1.00 1.00            23a  OCC    1035  22211   
  
 N50    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      22       2      12 1.00 1.00 1.00 1.00  23a SUST     690  16700   
        TR:Amb to T1{1}               517       1      45       3 1.00 1.00 1.00 1.00 (17) DISP     545  25050   
        Amb to T1{1}                  517       1      45       3 1.00 1.00 1.00 1.00 (17) DISP     545  25050   
        Sus. + E1{1}                  385      27      41      25 1.00 1.00            23a  OCC    1171  22211   
        Sus. + E2{1}                  265      26      44      25 1.00 1.00            23a  OCC    1135  22211   
        Sus. + E3{1}                  384      32      42      23 1.00 1.00            23a  OCC    1176  22211   
        Sus. + E4{1}                  264      31      45      22 1.00 1.00            23a  OCC    1138  22211   
        Sus. + E5{1}                  290      26      35      25 1.00 1.00            23a  OCC    1084  22211   
        Sus. + E6{1}                  170      25      38      24 1.00 1.00            23a  OCC    1047  22211   
        Sus. + E7{1}                  289      31      36      22 1.00 1.00            23a  OCC    1088  22211   
        Sus. + E8{1}                  169      31      38      21 1.00 1.00            23a  OCC    1050  22211   
  
 N41    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1116       9       3       4 1.00 1.00 1.00 1.00  23a SUST     591  16700   
        TR:Amb to T1{1}               524       3     146      17 1.00 1.00 1.00 1.00 (17) DISP    1254  25050   
        Amb to T1{1}                  524       3     146      17 1.00 1.00 1.00 1.00 (17) DISP    1254  25050   
        Sus. + E1{1}                  277      15      36      61 1.00 1.00            23a  OCC    1146  22211   
        Sus. + E2{1}                  242       9      11      63 1.00 1.00            23a  OCC    1053  22211   
        Sus. + E3{1}                  276      17      37      62 1.00 1.00            23a  OCC    1156  22211   
        Sus. + E4{1}                  241      11      11      64 1.00 1.00            23a  OCC    1058  22211   
        Sus. + E5{1}                  246      15      27      55 1.00 1.00            23a  OCC    1066  22211   
        Sus. + E6{1}                  211       9      20      58 1.00 1.00            23a  OCC    1039  22211   
        Sus. + E7{1}                  244      17      28      56 1.00 1.00            23a  OCC    1077  22211   
        Sus. + E8{1}                  210      11      20      59 1.00 1.00            23a  OCC    1043  22211   
  
 N38 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1056       1       3       0 1.00 1.00 1.00 1.00  23a SUST     522  16700   
        TR:Amb to T1{1}               220     122       2      34 1.00 1.00 1.00 1.00 (17) DISP     973  25050   
        Amb to T1{1}                  220     122       2      34 1.00 1.00 1.00 1.00 (17) DISP     973  25050   
        Sus. + E1{1}                  107      57      16      62 1.00 1.00            23a  OCC    1167  22211   
        Sus. + E2{1}                  103      54      20      30 1.00 1.00            23a  OCC    1021  22211   
        Sus. + E3{1}                   90      57      17      62 1.00 1.00            23a  OCC    1161  22211   
        Sus. + E4{1}                   87      54      21      30 1.00 1.00            23a  OCC    1014  22211   
        Sus. + E5{1}                   90      48      15      65 1.00 1.00            23a  OCC    1130  22211   
        Sus. + E6{1}                   87      45      18      33 1.00 1.00            23a  OCC     965  22211   
        Sus. + E7{1}                   74      48      15      65 1.00 1.00            23a  OCC    1125  22211   
        Sus. + E8{1}                   71      44      19      33 1.00 1.00            23a  OCC     959  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N37    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1056       1       3       0 1.00 1.00 1.00 1.00  23a SUST     522  16700   
        TR:Amb to T1{1}               220     121       2      34 1.00 1.00 1.00 1.00 (17) DISP     966  25050   
        Amb to T1{1}                  220     121       2      34 1.00 1.00 1.00 1.00 (17) DISP     966  25050   
        Sus. + E1{1}                  107      57      16      62 1.00 1.00            23a  OCC    1164  22211   
        Sus. + E2{1}                  103      54      20      30 1.00 1.00            23a  OCC    1018  22211   
        Sus. + E3{1}                   90      57      17      62 1.00 1.00            23a  OCC    1159  22211   
        Sus. + E4{1}                   87      53      21      30 1.00 1.00            23a  OCC    1012  22211   
        Sus. + E5{1}                   90      48      14      65 1.00 1.00            23a  OCC    1128  22211   
        Sus. + E6{1}                   87      44      18      33 1.00 1.00            23a  OCC     962  22211   
        Sus. + E7{1}                   74      47      15      65 1.00 1.00            23a  OCC    1123  22211   
        Sus. + E8{1}                   71      44      19      33 1.00 1.00            23a  OCC     957  22211   
  
 N54  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119      31       7       6 1.00 1.00 1.00 1.00  23a SUST     757  16700   
        TR:Amb to T1{1}               401     125      88       7 1.00 1.00 1.00 1.00 (17) DISP    1243  25050   
        Amb to T1{1}                  401     125      88       7 1.00 1.00 1.00 1.00 (17) DISP    1243  25050   
        Sus. + E1{1}                  190      65      63      18 1.00 1.00            23a  OCC    1331  22211   
        Sus. + E2{1}                  167      85      23      19 1.00 1.00            23a  OCC    1252  22211   
        Sus. + E3{1}                  189      72      64      17 1.00 1.00            23a  OCC    1359  22211   
        Sus. + E4{1}                  167      91      24      19 1.00 1.00            23a  OCC    1293  22211   
        Sus. + E5{1}                  184      48      64       9 1.00 1.00            23a  OCC    1278  22211   
        Sus. + E6{1}                  162      68      24       7 1.00 1.00            23a  OCC    1125  22211   
        Sus. + E7{1}                  183      55      65       8 1.00 1.00            23a  OCC    1300  22211   
        Sus. + E8{1}                  161      75      25       6 1.00 1.00            23a  OCC    1173  22211   
  
 N54  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      31       7       6 1.00 1.00 1.00 1.00  23a SUST     758  16700   
        TR:Amb to T1{1}               368     125      88       7 1.00 1.00 1.00 1.00 (17) DISP    1228  25050   
        Amb to T1{1}                  368     125      88       7 1.00 1.00 1.00 1.00 (17) DISP    1228  25050   
        Sus. + E1{1}                  157      65      63      18 1.00 1.00            23a  OCC    1316  22211   
        Sus. + E2{1}                  134      85      23      19 1.00 1.00            23a  OCC    1237  22211   
        Sus. + E3{1}                  156      72      64      17 1.00 1.00            23a  OCC    1344  22211   
        Sus. + E4{1}                  133      91      24      19 1.00 1.00            23a  OCC    1278  22211   
        Sus. + E5{1}                  151      48      64       9 1.00 1.00            23a  OCC    1263  22211   
        Sus. + E6{1}                  128      68      24       7 1.00 1.00            23a  OCC    1110  22211   
        Sus. + E7{1}                  150      55      65       8 1.00 1.00            23a  OCC    1284  22211   
        Sus. + E8{1}                  127      75      25       6 1.00 1.00            23a  OCC    1157  22211   
  
 N21    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1066      18      17      30 1.00 1.00 1.00 1.00  23a SUST     714  16700   
        TR:Amb to T1{1}                60      25     185      43 1.00 1.00 1.00 1.00 (17) DISP    1363  25050   
        Amb to T1{1}                   60      25     185      43 1.00 1.00 1.00 1.00 (17) DISP    1363  25050   
        Sus. + E1{1}                   42      39      69      41 1.00 1.00            23a  OCC    1148  22211   
        Sus. + E2{1}                   36      78      60      31 1.00 1.00            23a  OCC    1261  22211   
        Sus. + E3{1}                   33      38      65      41 1.00 1.00            23a  OCC    1113  22211   
        Sus. + E4{1}                   27      76      55      32 1.00 1.00            23a  OCC    1227  22211   
        Sus. + E5{1}                   14      27      67      60 1.00 1.00            23a  OCC    1142  22211   
        Sus. + E6{1}                    7      63      71      47 1.00 1.00            23a  OCC    1243  22211   
        Sus. + E7{1}                    4      26      64      58 1.00 1.00            23a  OCC    1117  22211   
        Sus. + E8{1}                    2      62      70      46 1.00 1.00            23a  OCC    1224  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N20 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1066      18      17      30 1.00 1.00 1.00 1.00  23a SUST     714  16700   
        TR:Amb to T1{1}                60      25     186      43 1.00 1.00 1.00 1.00 (17) DISP    1364  25050   
        Amb to T1{1}                   60      25     186      43 1.00 1.00 1.00 1.00 (17) DISP    1364  25050   
        Sus. + E1{1}                   42      39      69      41 1.00 1.00            23a  OCC    1148  22211   
        Sus. + E2{1}                   36      78      60      31 1.00 1.00            23a  OCC    1261  22211   
        Sus. + E3{1}                   33      38      65      41 1.00 1.00            23a  OCC    1113  22211   
        Sus. + E4{1}                   27      76      55      32 1.00 1.00            23a  OCC    1227  22211   
        Sus. + E5{1}                   14      27      67      60 1.00 1.00            23a  OCC    1142  22211   
        Sus. + E6{1}                    7      63      71      47 1.00 1.00            23a  OCC    1244  22211   
        Sus. + E7{1}                    4      26      65      58 1.00 1.00            23a  OCC    1117  22211   
        Sus. + E8{1}                    2      62      70      46 1.00 1.00            23a  OCC    1224  22211   
  
 N20 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1129       5      31      17 1.00 1.00 1.00 1.00  23a SUST     764  16700   
        TR:Amb to T1{1}                39     178      38      30 1.00 1.00 1.00 1.00 (17) DISP    1300  25050   
        Amb to T1{1}                   39     178      38      30 1.00 1.00 1.00 1.00 (17) DISP    1300  25050   
        Sus. + E1{1}                    1      42      39      41 1.00 1.00            23a  OCC    1090  22211   
        Sus. + E2{1}                    1      34      33      81 1.00 1.00            23a  OCC    1269  22211   
        Sus. + E3{1}                    0      40      39      40 1.00 1.00            23a  OCC    1077  22211   
        Sus. + E4{1}                    2      32      32      79 1.00 1.00            23a  OCC    1251  22211   
        Sus. + E5{1}                   12      64      59      28 1.00 1.00            23a  OCC    1248  22211   
        Sus. + E6{1}                   12      66      46      65 1.00 1.00            23a  OCC    1342  22211   
        Sus. + E7{1}                   10      58      57      27 1.00 1.00            23a  OCC    1202  22211   
        Sus. + E8{1}                   11      61      45      63 1.00 1.00            23a  OCC    1306  22211   
  
 N19    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1129       5      31      17 1.00 1.00 1.00 1.00  23a SUST     764  16700   
        TR:Amb to T1{1}                39     178      38      30 1.00 1.00 1.00 1.00 (17) DISP    1299  25050   
        Amb to T1{1}                   39     178      38      30 1.00 1.00 1.00 1.00 (17) DISP    1299  25050   
        Sus. + E1{1}                    1      42      39      41 1.00 1.00            23a  OCC    1090  22211   
        Sus. + E2{1}                    1      34      33      81 1.00 1.00            23a  OCC    1269  22211   
        Sus. + E3{1}                    0      40      39      40 1.00 1.00            23a  OCC    1076  22211   
        Sus. + E4{1}                    2      32      32      79 1.00 1.00            23a  OCC    1251  22211   
        Sus. + E5{1}                   12      64      59      28 1.00 1.00            23a  OCC    1249  22211   
        Sus. + E6{1}                   12      66      46      65 1.00 1.00            23a  OCC    1342  22211   
        Sus. + E7{1}                   10      58      57      27 1.00 1.00            23a  OCC    1202  22211   
        Sus. + E8{1}                   11      61      45      63 1.00 1.00            23a  OCC    1306  22211   
  
 C37    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124      18       9      18 1.00 1.00 1.00 1.00  23a SUST     683  16700   
        TR:Amb to T1{1}                32      11      11      28 1.00 1.00 1.00 1.00 (17) DISP     231  25050   
        Amb to T1{1}                   32      11      11      28 1.00 1.00 1.00 1.00 (17) DISP     231  25050   
        Sus. + E1{1}                   54      48      63      31 1.00 1.00            23a  OCC    1162  22211   
        Sus. + E2{1}                   25      50      12      46 1.00 1.00            23a  OCC    1003  22211   
        Sus. + E3{1}                   55      43      65      27 1.00 1.00            23a  OCC    1157  22211   
        Sus. + E4{1}                   27      43      25      43 1.00 1.00            23a  OCC     976  22211   
        Sus. + E5{1}                   45      43      83      26 1.00 1.00            23a  OCC    1271  22211   
        Sus. + E6{1}                    2      46      35      36 1.00 1.00            23a  OCC     990  22211   
        Sus. + E7{1}                   45      39      85      22 1.00 1.00            23a  OCC    1274  22211   
        Sus. + E8{1}                    3      40      20      33 1.00 1.00            23a  OCC     895  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C32 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1089      20      22      36 1.33 1.10 1.00 1.00  23a SUST     815  16700   
        TR:Amb to T1{1}                19      41      60       7 1.77 1.47 1.00 1.00 (17) DISP     803  25050   
        Amb to T1{1}                   19      41      60       7 1.77 1.47 1.00 1.00 (17) DISP     803  25050   
        Sus. + E1{1}                    6      25      62      68 1.33 1.10            23a  OCC    1214  22211   
        Sus. + E2{1}                   13      49      34     101 1.33 1.10            23a  OCC    1372  22211   
        Sus. + E3{1}                    2      30      68      59 1.33 1.10            23a  OCC    1227  22211   
        Sus. + E4{1}                    4      41      39     107 1.33 1.10            23a  OCC    1386  22211   
        Sus. + E5{1}                    7      35      48      88 1.33 1.10            23a  OCC    1273  22211   
        Sus. + E6{1}                   15      52      22      82 1.33 1.10            23a  OCC    1271  22211   
        Sus. + E7{1}                    2      40      53      79 1.33 1.10            23a  OCC    1257  22211   
        Sus. + E8{1}                    6      44      27      88 1.33 1.10            23a  OCC    1262  22211   
  
 C32 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120       8       9      41 1.33 1.10 1.00 1.00  23a SUST     699  16700   
        TR:Amb to T1{1}                 7      36      39      34 1.77 1.47 1.00 1.00 (17) DISP     644  25050   
        Amb to T1{1}                    7      36      39      34 1.77 1.47 1.00 1.00 (17) DISP     644  25050   
        Sus. + E1{1}                   10      19      50      42 1.33 1.10            23a  OCC    1045  22211   
        Sus. + E2{1}                    4      33      49      94 1.33 1.10            23a  OCC    1257  22211   
        Sus. + E3{1}                   11      21      48      52 1.33 1.10            23a  OCC    1044  22211   
        Sus. + E4{1}                    1      28      50     102 1.33 1.10            23a  OCC    1284  22211   
        Sus. + E5{1}                   12      30      49      67 1.33 1.10            23a  OCC    1125  22211   
        Sus. + E6{1}                   10      37      46      72 1.33 1.10            23a  OCC    1168  22211   
        Sus. + E7{1}                   13      32      46      57 1.33 1.10            23a  OCC    1093  22211   
        Sus. + E8{1}                    7      32      48      80 1.33 1.10            23a  OCC    1177  22211   
  
 C32 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120       8      10      41 1.00 1.00 1.00 1.00  23a SUST     683  16700   
        TR:Amb to T1{1}                 7      36      39      34 1.00 1.00 1.00 1.00 (17) DISP     441  25050   
        Amb to T1{1}                    7      36      39      34 1.00 1.00 1.00 1.00 (17) DISP     441  25050   
        Sus. + E1{1}                   10      19      50      42 1.00 1.00            23a  OCC     994  22211   
        Sus. + E2{1}                    4      33      50      94 1.00 1.00            23a  OCC    1201  22211   
        Sus. + E3{1}                   11      21      48      52 1.00 1.00            23a  OCC     992  22211   
        Sus. + E4{1}                    1      28      51     102 1.00 1.00            23a  OCC    1237  22211   
        Sus. + E5{1}                   12      30      49      67 1.00 1.00            23a  OCC    1064  22211   
        Sus. + E6{1}                   10      37      47      72 1.00 1.00            23a  OCC    1095  22211   
        Sus. + E7{1}                   13      32      46      57 1.00 1.00            23a  OCC    1025  22211   
        Sus. + E8{1}                    7      32      48      80 1.00 1.00            23a  OCC    1118  22211   
  
 C31    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120       8      10      41 1.00 1.00 1.00 1.00  23a SUST     683  16700   
        TR:Amb to T1{1}                 7      36      39      34 1.00 1.00 1.00 1.00 (17) DISP     440  25050   
        Amb to T1{1}                    7      36      39      34 1.00 1.00 1.00 1.00 (17) DISP     440  25050   
        Sus. + E1{1}                   10      19      50      42 1.00 1.00            23a  OCC     993  22211   
        Sus. + E2{1}                    4      33      50      94 1.00 1.00            23a  OCC    1201  22211   
        Sus. + E3{1}                   11      21      48      52 1.00 1.00            23a  OCC     991  22211   
        Sus. + E4{1}                    1      28      51     102 1.00 1.00            23a  OCC    1237  22211   
        Sus. + E5{1}                   12      30      49      67 1.00 1.00            23a  OCC    1063  22211   
        Sus. + E6{1}                   10      37      47      72 1.00 1.00            23a  OCC    1095  22211   
        Sus. + E7{1}                   13      32      46      57 1.00 1.00            23a  OCC    1024  22211   
        Sus. + E8{1}                    7      32      48      80 1.00 1.00            23a  OCC    1118  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C08 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122       1       2       8 1.00 1.00 1.00 1.00  23a SUST     547  16700   
        TR:Amb to T1{1}                88     132      13      34 1.00 1.00 1.00 1.00 (17) DISP     992  25050   
        Amb to T1{1}                   88     132      13      34 1.00 1.00 1.00 1.00 (17) DISP     992  25050   
        Sus. + E1{1}                   32      27      17      28 1.00 1.00            23a  OCC     821  22211   
        Sus. + E2{1}                   45      79      19      36 1.00 1.00            23a  OCC    1182  22211   
        Sus. + E3{1}                   32      28      18      26 1.00 1.00            23a  OCC     822  22211   
        Sus. + E4{1}                   45      81      19      34 1.00 1.00            23a  OCC    1185  22211   
        Sus. + E5{1}                   32      27      43      61 1.00 1.00            23a  OCC    1080  22211   
        Sus. + E6{1}                   45      80      32      41 1.00 1.00            23a  OCC    1223  22211   
        Sus. + E7{1}                   32      29      43      63 1.00 1.00            23a  OCC    1096  22211   
        Sus. + E8{1}                   45      82      31      43 1.00 1.00            23a  OCC    1235  22211   
  
 C07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122       1       2       8 1.00 1.00 1.00 1.00  23a SUST     547  16700   
        TR:Amb to T1{1}                88     131      13      34 1.00 1.00 1.00 1.00 (17) DISP     988  25050   
        Amb to T1{1}                   88     131      13      34 1.00 1.00 1.00 1.00 (17) DISP     988  25050   
        Sus. + E1{1}                   32      27      17      28 1.00 1.00            23a  OCC     820  22211   
        Sus. + E2{1}                   45      79      19      36 1.00 1.00            23a  OCC    1180  22211   
        Sus. + E3{1}                   32      28      18      26 1.00 1.00            23a  OCC     821  22211   
        Sus. + E4{1}                   45      81      19      34 1.00 1.00            23a  OCC    1183  22211   
        Sus. + E5{1}                   32      27      43      61 1.00 1.00            23a  OCC    1079  22211   
        Sus. + E6{1}                   45      80      32      41 1.00 1.00            23a  OCC    1222  22211   
        Sus. + E7{1}                   32      28      43      63 1.00 1.00            23a  OCC    1096  22211   
        Sus. + E8{1}                   45      81      31      43 1.00 1.00            23a  OCC    1233  22211   
  
 B06    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1137      21      12       5 1.00 1.00 1.00 1.00  23a SUST     709  16700   
        TR:Amb to T1{1}                35      41      12      23 1.00 1.00 1.00 1.00 (17) DISP     350  25050   
        Amb to T1{1}                   35      41      12      23 1.00 1.00 1.00 1.00 (17) DISP     350  25050   
        Sus. + E1{1}                   31      38      15      60 1.00 1.00            23a  OCC    1131  22211   
        Sus. + E2{1}                    6      25      36      54 1.00 1.00            23a  OCC    1109  22211   
        Sus. + E3{1}                   34      33      13      60 1.00 1.00            23a  OCC    1120  22211   
        Sus. + E4{1}                    1      29      42      52 1.00 1.00            23a  OCC    1116  22211   
        Sus. + E5{1}                   41      41      26      66 1.00 1.00            23a  OCC    1189  22211   
        Sus. + E6{1}                    3      22      27      74 1.00 1.00            23a  OCC    1218  22211   
        Sus. + E7{1}                   42      35      23      66 1.00 1.00            23a  OCC    1174  22211   
        Sus. + E8{1}                   11      26      32      76 1.00 1.00            23a  OCC    1248  22211   
  
 B05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1137      21      12       5 1.00 1.00 1.00 1.00  23a SUST     712  16700   
        TR:Amb to T1{1}                35      41      11      23 1.00 1.00 1.00 1.00 (17) DISP     350  25050   
        Amb to T1{1}                   35      41      11      23 1.00 1.00 1.00 1.00 (17) DISP     350  25050   
        Sus. + E1{1}                   31      38      15      60 1.00 1.00            23a  OCC    1135  22211   
        Sus. + E2{1}                    6      26      36      54 1.00 1.00            23a  OCC    1112  22211   
        Sus. + E3{1}                   34      33      13      60 1.00 1.00            23a  OCC    1124  22211   
        Sus. + E4{1}                    1      30      42      52 1.00 1.00            23a  OCC    1119  22211   
        Sus. + E5{1}                   41      41      26      66 1.00 1.00            23a  OCC    1193  22211   
        Sus. + E6{1}                    3      23      27      74 1.00 1.00            23a  OCC    1221  22211   
        Sus. + E7{1}                   42      35      23      66 1.00 1.00            23a  OCC    1177  22211   
        Sus. + E8{1}                   11      27      32      76 1.00 1.00            23a  OCC    1251  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 B05 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1138      21      12       5 1.33 1.10 1.00 1.00  23a SUST     761  16700   
        TR:Amb to T1{1}                34      41      11      23 1.77 1.47 1.00 1.00 (17) DISP     554  25050   
        Amb to T1{1}                   34      41      11      23 1.77 1.47 1.00 1.00 (17) DISP     554  25050   
        Sus. + E1{1}                   31      38      15      60 1.33 1.10            23a  OCC    1199  22211   
        Sus. + E2{1}                    7      26      37      54 1.33 1.10            23a  OCC    1171  22211   
        Sus. + E3{1}                   34      33      12      60 1.33 1.10            23a  OCC    1181  22211   
        Sus. + E4{1}                    1      30      42      52 1.33 1.10            23a  OCC    1184  22211   
        Sus. + E5{1}                   41      41      26      66 1.33 1.10            23a  OCC    1262  22211   
        Sus. + E6{1}                    3      23      26      74 1.33 1.10            23a  OCC    1273  22211   
        Sus. + E7{1}                   42      35      24      66 1.33 1.10            23a  OCC    1238  22211   
        Sus. + E8{1}                   11      27      31      76 1.33 1.10            23a  OCC    1305  22211   
  
 A41 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      48      10       6 1.00 1.00 1.00 1.00  23a SUST     882  16700   
        TR:Amb to T1{1}                 7      16      21      14 1.00 1.00 1.00 1.00 (17) DISP     213  25050   
        Amb to T1{1}                    7      16      21      14 1.00 1.00 1.00 1.00 (17) DISP     213  25050   
        Sus. + E1{1}                   29      70      15      46 1.00 1.00            23a  OCC    1223  22211   
        Sus. + E2{1}                   11      57      28      38 1.00 1.00            23a  OCC    1159  22211   
        Sus. + E3{1}                   29      58      13      45 1.00 1.00            23a  OCC    1181  22211   
        Sus. + E4{1}                    9      49      33      36 1.00 1.00            23a  OCC    1160  22211   
        Sus. + E5{1}                   19      80      11      44 1.00 1.00            23a  OCC    1248  22211   
        Sus. + E6{1}                   21      67      35      54 1.00 1.00            23a  OCC    1299  22211   
        Sus. + E7{1}                   18      66      12      45 1.00 1.00            23a  OCC    1200  22211   
        Sus. + E8{1}                   20      59      40      56 1.00 1.00            23a  OCC    1316  22211   
  
 A40    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      48      10       6 1.00 1.00 1.00 1.00  23a SUST     880  16700   
        TR:Amb to T1{1}                 7      16      21      14 1.00 1.00 1.00 1.00 (17) DISP     213  25050   
        Amb to T1{1}                    7      16      21      14 1.00 1.00 1.00 1.00 (17) DISP     213  25050   
        Sus. + E1{1}                   29      70      15      46 1.00 1.00            23a  OCC    1221  22211   
        Sus. + E2{1}                   11      56      28      38 1.00 1.00            23a  OCC    1158  22211   
        Sus. + E3{1}                   29      58      13      45 1.00 1.00            23a  OCC    1180  22211   
        Sus. + E4{1}                    9      49      33      36 1.00 1.00            23a  OCC    1158  22211   
        Sus. + E5{1}                   18      79      11      44 1.00 1.00            23a  OCC    1245  22211   
        Sus. + E6{1}                   21      66      35      54 1.00 1.00            23a  OCC    1297  22211   
        Sus. + E7{1}                   18      66      12      45 1.00 1.00            23a  OCC    1198  22211   
        Sus. + E8{1}                   20      58      40      56 1.00 1.00            23a  OCC    1314  22211   
  
 A39    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      14       9       6 1.00 1.00 1.00 1.00  23a SUST     652  16700   
        TR:Amb to T1{1}                 7      14      18      14 1.00 1.00 1.00 1.00 (17) DISP     190  25050   
        Amb to T1{1}                    7      14      18      14 1.00 1.00 1.00 1.00 (17) DISP     190  25050   
        Sus. + E1{1}                   28      42      11      46 1.00 1.00            23a  OCC    1013  22211   
        Sus. + E2{1}                   10      27      34      38 1.00 1.00            23a  OCC     963  22211   
        Sus. + E3{1}                   29      38      13      45 1.00 1.00            23a  OCC     995  22211   
        Sus. + E4{1}                    9      27      39      36 1.00 1.00            23a  OCC     975  22211   
        Sus. + E5{1}                   18      34      15      44 1.00 1.00            23a  OCC     970  22211   
        Sus. + E6{1}                   21      18      26      54 1.00 1.00            23a  OCC    1020  22211   
        Sus. + E7{1}                   18      29      14      45 1.00 1.00            23a  OCC     959  22211   
        Sus. + E8{1}                   20      18      31      56 1.00 1.00            23a  OCC    1049  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A38 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      14       9       6 1.00 1.00 1.00 1.00  23a SUST     651  16700   
        TR:Amb to T1{1}                 7      14      18      14 1.00 1.00 1.00 1.00 (17) DISP     190  25050   
        Amb to T1{1}                    7      14      18      14 1.00 1.00 1.00 1.00 (17) DISP     190  25050   
        Sus. + E1{1}                   28      42      11      46 1.00 1.00            23a  OCC    1012  22211   
        Sus. + E2{1}                   10      26      34      38 1.00 1.00            23a  OCC     961  22211   
        Sus. + E3{1}                   29      38      13      45 1.00 1.00            23a  OCC     994  22211   
        Sus. + E4{1}                    9      27      39      36 1.00 1.00            23a  OCC     974  22211   
        Sus. + E5{1}                   18      33      15      44 1.00 1.00            23a  OCC     968  22211   
        Sus. + E6{1}                   21      18      26      54 1.00 1.00            23a  OCC    1019  22211   
        Sus. + E7{1}                   18      28      14      45 1.00 1.00            23a  OCC     957  22211   
        Sus. + E8{1}                   20      18      31      56 1.00 1.00            23a  OCC    1048  22211   
  
 A38 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1126      14       9       6 1.33 1.10 1.00 1.00  23a SUST     683  16700   
        TR:Amb to T1{1}                 7      14      18      14 1.77 1.47 1.00 1.00 (17) DISP     273  25050   
        Amb to T1{1}                    7      14      18      14 1.77 1.47 1.00 1.00 (17) DISP     273  25050   
        Sus. + E1{1}                   29      42      11      46 1.33 1.10            23a  OCC    1087  22211   
        Sus. + E2{1}                   10      26      34      38 1.33 1.10            23a  OCC    1015  22211   
        Sus. + E3{1}                   29      38      13      46 1.33 1.10            23a  OCC    1061  22211   
        Sus. + E4{1}                    9      27      39      36 1.33 1.10            23a  OCC    1031  22211   
        Sus. + E5{1}                   18      33      16      45 1.33 1.10            23a  OCC    1024  22211   
        Sus. + E6{1}                   21      18      25      54 1.33 1.10            23a  OCC    1056  22211   
        Sus. + E7{1}                   18      28      14      45 1.33 1.10            23a  OCC    1004  22211   
        Sus. + E8{1}                   20      18      30      56 1.33 1.10            23a  OCC    1088  22211   
  
 A38 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1206      17       2      11 1.33 1.10 1.00 1.00  23a SUST     729  16700   
        TR:Amb to T1{1}                 1      12       1      21 1.77 1.47 1.00 1.00 (17) DISP     208  25050   
        Amb to T1{1}                    1      12       1      21 1.77 1.47 1.00 1.00 (17) DISP     208  25050   
        Sus. + E1{1}                   34      47      38      35 1.33 1.10            23a  OCC    1191  22211   
        Sus. + E2{1}                    2      33      48      13 1.33 1.10            23a  OCC    1135  22211   
        Sus. + E3{1}                   54      50      39      33 1.33 1.10            23a  OCC    1225  22211   
        Sus. + E4{1}                   23      41      50      13 1.33 1.10            23a  OCC    1191  22211   
        Sus. + E5{1}                   19      22      40      30 1.33 1.10            23a  OCC    1079  22211   
        Sus. + E6{1}                   52      25      31      53 1.33 1.10            23a  OCC    1139  22211   
        Sus. + E7{1}                    0      24      40      32 1.33 1.10            23a  OCC    1078  22211   
        Sus. + E8{1}                   32      18      30      58 1.33 1.10            23a  OCC    1145  22211   
  
 A38 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1236      29       7       8 1.33 1.10 1.00 1.00  23a SUST     862  16700   
        TR:Amb to T1{1}                 6       9      19      13 1.77 1.47 1.00 1.00 (17) DISP     247  25050   
        Amb to T1{1}                    6       9      19      13 1.77 1.47 1.00 1.00 (17) DISP     247  25050   
        Sus. + E1{1}                   21      54      57      20 1.33 1.10            23a  OCC    1345  22211   
        Sus. + E2{1}                   13      49      48      42 1.33 1.10            23a  OCC    1318  22211   
        Sus. + E3{1}                   49      61      56      22 1.33 1.10            23a  OCC    1393  22211   
        Sus. + E4{1}                   40      59      46      47 1.33 1.10            23a  OCC    1386  22211   
        Sus. + E5{1}                   44      33      55      24 1.33 1.10            23a  OCC    1282  22211   
        Sus. + E6{1}                   54      38      65      14 1.33 1.10            23a  OCC    1364  22211   
        Sus. + E7{1}                   17      30      55      23 1.33 1.10            23a  OCC    1272  22211   
        Sus. + E8{1}                   27      29      68      19 1.33 1.10            23a  OCC    1368  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A38 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1236      29       7       8 1.00 1.00 1.00 1.00  23a SUST     795  16700   
        TR:Amb to T1{1}                 6       9      19      13 1.00 1.00 1.00 1.00 (17) DISP     176  25050   
        Amb to T1{1}                    6       9      19      13 1.00 1.00 1.00 1.00 (17) DISP     176  25050   
        Sus. + E1{1}                   21      54      57      20 1.00 1.00            23a  OCC    1218  22211   
        Sus. + E2{1}                   13      49      48      42 1.00 1.00            23a  OCC    1210  22211   
        Sus. + E3{1}                   48      61      56      22 1.00 1.00            23a  OCC    1254  22211   
        Sus. + E4{1}                   40      59      45      47 1.00 1.00            23a  OCC    1261  22211   
        Sus. + E5{1}                   44      33      55      24 1.00 1.00            23a  OCC    1180  22211   
        Sus. + E6{1}                   54      38      65      14 1.00 1.00            23a  OCC    1250  22211   
        Sus. + E7{1}                   17      30      55      23 1.00 1.00            23a  OCC    1170  22211   
        Sus. + E8{1}                   27      29      68      19 1.00 1.00            23a  OCC    1256  22211   
  
 A37    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1236      29       7       8 1.00 1.00 1.00 1.00  23a SUST     795  16700   
        TR:Amb to T1{1}                 6       9      19      13 1.00 1.00 1.00 1.00 (17) DISP     176  25050   
        Amb to T1{1}                    6       9      19      13 1.00 1.00 1.00 1.00 (17) DISP     176  25050   
        Sus. + E1{1}                   21      54      57      20 1.00 1.00            23a  OCC    1218  22211   
        Sus. + E2{1}                   13      49      48      42 1.00 1.00            23a  OCC    1210  22211   
        Sus. + E3{1}                   48      61      56      22 1.00 1.00            23a  OCC    1254  22211   
        Sus. + E4{1}                   40      59      45      47 1.00 1.00            23a  OCC    1262  22211   
        Sus. + E5{1}                   44      33      55      24 1.00 1.00            23a  OCC    1181  22211   
        Sus. + E6{1}                   54      38      65      14 1.00 1.00            23a  OCC    1251  22211   
        Sus. + E7{1}                   17      30      55      23 1.00 1.00            23a  OCC    1170  22211   
        Sus. + E8{1}                   27      29      68      19 1.00 1.00            23a  OCC    1256  22211   
  
 A31    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      22       7      25 1.00 1.00 1.00 1.00  23a SUST     716  16700   
        TR:Amb to T1{1}                13      44       6       7 1.00 1.00 1.00 1.00 (17) DISP     316  25050   
        Amb to T1{1}                   13      44       6       7 1.00 1.00 1.00 1.00 (17) DISP     316  25050   
        Sus. + E1{1}                    7      83      10      44 1.00 1.00            23a  OCC    1181  22211   
        Sus. + E2{1}                    4      73      32      48 1.00 1.00            23a  OCC    1161  22211   
        Sus. + E3{1}                    7      79      12      38 1.00 1.00            23a  OCC    1146  22211   
        Sus. + E4{1}                    3      67      36      55 1.00 1.00            23a  OCC    1163  22211   
        Sus. + E5{1}                    6      78      22      50 1.00 1.00            23a  OCC    1177  22211   
        Sus. + E6{1}                   11      91      14      43 1.00 1.00            23a  OCC    1241  22211   
        Sus. + E7{1}                    6      82      21      44 1.00 1.00            23a  OCC    1187  22211   
        Sus. + E8{1}                   11      97      18      50 1.00 1.00            23a  OCC    1301  22211   
  
 A30    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      12       4      25 1.00 1.00 1.00 1.00  23a SUST     646  16700   
        TR:Amb to T1{1}                13      32       8       7 1.00 1.00 1.00 1.00 (17) DISP     240  25050   
        Amb to T1{1}                   13      32       8       7 1.00 1.00 1.00 1.00 (17) DISP     240  25050   
        Sus. + E1{1}                    3      24      14      44 1.00 1.00            23a  OCC     824  22211   
        Sus. + E2{1}                    0      18       4      48 1.00 1.00            23a  OCC     818  22211   
        Sus. + E3{1}                    3      27      13      38 1.00 1.00            23a  OCC     803  22211   
        Sus. + E4{1}                    1      21       5      55 1.00 1.00            23a  OCC     873  22211   
        Sus. + E5{1}                    2      19      10      50 1.00 1.00            23a  OCC     837  22211   
        Sus. + E6{1}                    6      26       9      43 1.00 1.00            23a  OCC     813  22211   
        Sus. + E7{1}                    2      17       9      44 1.00 1.00            23a  OCC     790  22211   
        Sus. + E8{1}                    7      23      10      50 1.00 1.00            23a  OCC     847  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A22    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108       3       8       9 1.00 1.00 1.00 1.00  23a SUST     585  16700   
        TR:Amb to T1{1}                42      72      43      11 1.00 1.00 1.00 1.00 (17) DISP     608  25050   
        Amb to T1{1}                   42      72      43      11 1.00 1.00 1.00 1.00 (17) DISP     608  25050   
        Sus. + E1{1}                    6     100      35      21 1.00 1.00            23a  OCC    1323  22211   
        Sus. + E2{1}                   37       9      65      16 1.00 1.00            23a  OCC    1018  22211   
        Sus. + E3{1}                    9      99      38      18 1.00 1.00            23a  OCC    1315  22211   
        Sus. + E4{1}                   46       7      74      15 1.00 1.00            23a  OCC    1090  22211   
        Sus. + E5{1}                    5      96      14      10 1.00 1.00            23a  OCC    1258  22211   
        Sus. + E6{1}                   36      14      39      13 1.00 1.00            23a  OCC     840  22211   
        Sus. + E7{1}                    6      90      13      11 1.00 1.00            23a  OCC    1217  22211   
        Sus. + E8{1}                   45       4      47      15 1.00 1.00            23a  OCC     892  22211   
  
 A19    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108       5       7       9 1.00 1.00 1.00 1.00  23a SUST     587  16700   
        TR:Amb to T1{1}                42      69      11      11 1.00 1.00 1.00 1.00 (17) DISP     510  25050   
        Amb to T1{1}                   42      69      11      11 1.00 1.00 1.00 1.00 (17) DISP     510  25050   
        Sus. + E1{1}                   21      74      18      21 1.00 1.00            23a  OCC    1108  22211   
        Sus. + E2{1}                   64      18      34      16 1.00 1.00            23a  OCC     837  22211   
        Sus. + E3{1}                   18      73      25      18 1.00 1.00            23a  OCC    1106  22211   
        Sus. + E4{1}                   73      23      44      15 1.00 1.00            23a  OCC     918  22211   
        Sus. + E5{1}                   22      42      24      10 1.00 1.00            23a  OCC     887  22211   
        Sus. + E6{1}                   63      25      28      13 1.00 1.00            23a  OCC     830  22211   
        Sus. + E7{1}                   21      38      25      11 1.00 1.00            23a  OCC     868  22211   
        Sus. + E8{1}                   72      20      35      15 1.00 1.00            23a  OCC     851  22211   
  
 A17  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108       8       8       9 1.00 1.00 1.00 1.00  23a SUST     603  16700   
        TR:Amb to T1{1}               230      33      10      11 1.00 1.00 1.00 1.00 (17) DISP     351  25050   
        Amb to T1{1}                  230      33      10      11 1.00 1.00 1.00 1.00 (17) DISP     351  25050   
        Sus. + E1{1}                  224      25      21      21 1.00 1.00            23a  OCC     873  22211   
        Sus. + E2{1}                  111      13      33      16 1.00 1.00            23a  OCC     848  22211   
        Sus. + E3{1}                  221      27      26      18 1.00 1.00            23a  OCC     901  22211   
        Sus. + E4{1}                  102      16      37      15 1.00 1.00            23a  OCC     873  22211   
        Sus. + E5{1}                  225      11      29      10 1.00 1.00            23a  OCC     864  22211   
        Sus. + E6{1}                  112      17      13      13 1.00 1.00            23a  OCC     730  22211   
        Sus. + E7{1}                  224      13      23      11 1.00 1.00            23a  OCC     825  22211   
        Sus. + E8{1}                  103      13       9      15 1.00 1.00            23a  OCC     698  22211   
  
 A17  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108       8       8       9 1.00 1.00 1.00 1.00  23a SUST     603  16700   
        TR:Amb to T1{1}               236      33      10      11 1.00 1.00 1.00 1.00 (17) DISP     353  25050   
        Amb to T1{1}                  236      33      10      11 1.00 1.00 1.00 1.00 (17) DISP     353  25050   
        Sus. + E1{1}                  230      25      21      21 1.00 1.00            23a  OCC     876  22211   
        Sus. + E2{1}                  117      13      33      16 1.00 1.00            23a  OCC     851  22211   
        Sus. + E3{1}                  227      27      26      18 1.00 1.00            23a  OCC     904  22211   
        Sus. + E4{1}                  108      16      37      15 1.00 1.00            23a  OCC     876  22211   
        Sus. + E5{1}                  231      11      29      10 1.00 1.00            23a  OCC     867  22211   
        Sus. + E6{1}                  118      17      13      13 1.00 1.00            23a  OCC     733  22211   
        Sus. + E7{1}                  230      13      23      11 1.00 1.00            23a  OCC     828  22211   
        Sus. + E8{1}                  109      13       9      15 1.00 1.00            23a  OCC     701  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A16  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108      14       8       9 1.00 1.00 1.00 1.00  23a SUST     636  16700   
        TR:Amb to T1{1}               236       1      58      11 1.00 1.00 1.00 1.00 (17) DISP     518  25050   
        Amb to T1{1}                  236       1      58      11 1.00 1.00 1.00 1.00 (17) DISP     518  25050   
        Sus. + E1{1}                  240      24      80      21 1.00 1.00            23a  OCC    1285  22211   
        Sus. + E2{1}                  107      20      37      16 1.00 1.00            23a  OCC     909  22211   
        Sus. + E3{1}                  237      21      67      18 1.00 1.00            23a  OCC    1188  22211   
        Sus. + E4{1}                   98      17      33      15 1.00 1.00            23a  OCC     869  22211   
        Sus. + E5{1}                  241      16      40      10 1.00 1.00            23a  OCC     981  22211   
        Sus. + E6{1}                  108      16       8      13 1.00 1.00            23a  OCC     713  22211   
        Sus. + E7{1}                  240      15      31      11 1.00 1.00            23a  OCC     916  22211   
        Sus. + E8{1}                   99      19      11      15 1.00 1.00            23a  OCC     736  22211   
  
 A16  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108      14       8       9 1.00 1.00 1.00 1.00  23a SUST     636  16700   
        TR:Amb to T1{1}               233       1      58      11 1.00 1.00 1.00 1.00 (17) DISP     516  25050   
        Amb to T1{1}                  233       1      58      11 1.00 1.00 1.00 1.00 (17) DISP     516  25050   
        Sus. + E1{1}                  236      24      80      21 1.00 1.00            23a  OCC    1284  22211   
        Sus. + E2{1}                  104      20      37      16 1.00 1.00            23a  OCC     907  22211   
        Sus. + E3{1}                  233      21      67      18 1.00 1.00            23a  OCC    1186  22211   
        Sus. + E4{1}                   95      17      33      15 1.00 1.00            23a  OCC     867  22211   
        Sus. + E5{1}                  237      16      40      10 1.00 1.00            23a  OCC     979  22211   
        Sus. + E6{1}                  105      16       8      13 1.00 1.00            23a  OCC     712  22211   
        Sus. + E7{1}                  236      15      31      11 1.00 1.00            23a  OCC     914  22211   
        Sus. + E8{1}                   96      19      11      15 1.00 1.00            23a  OCC     734  22211   
  
 A15    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108       7       8       9 1.00 1.00 1.00 1.00  23a SUST     596  16700   
        TR:Amb to T1{1}               233       1      83      11 1.00 1.00 1.00 1.00 (17) DISP     690  25050   
        Amb to T1{1}                  233       1      83      11 1.00 1.00 1.00 1.00 (17) DISP     690  25050   
        Sus. + E1{1}                  237      11      90      21 1.00 1.00            23a  OCC    1309  22211   
        Sus. + E2{1}                  103       9      47      16 1.00 1.00            23a  OCC     933  22211   
        Sus. + E3{1}                  234       9      77      18 1.00 1.00            23a  OCC    1214  22211   
        Sus. + E4{1}                   94       8      42      15 1.00 1.00            23a  OCC     895  22211   
        Sus. + E5{1}                  238       8      80      10 1.00 1.00            23a  OCC    1233  22211   
        Sus. + E6{1}                  104       7      48      13 1.00 1.00            23a  OCC     936  22211   
        Sus. + E7{1}                  237       7      71      11 1.00 1.00            23a  OCC    1168  22211   
        Sus. + E8{1}                   95       9      45      15 1.00 1.00            23a  OCC     916  22211   
  
 A14 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1108       6       8       9 1.00 1.00 1.00 1.00  23a SUST     596  16700   
        TR:Amb to T1{1}               233       1      84      11 1.00 1.00 1.00 1.00 (17) DISP     691  25050   
        Amb to T1{1}                  233       1      84      11 1.00 1.00 1.00 1.00 (17) DISP     691  25050   
        Sus. + E1{1}                  237      11      90      21 1.00 1.00            23a  OCC    1309  22211   
        Sus. + E2{1}                  103       9      47      16 1.00 1.00            23a  OCC     933  22211   
        Sus. + E3{1}                  234       9      77      18 1.00 1.00            23a  OCC    1214  22211   
        Sus. + E4{1}                   94       8      43      15 1.00 1.00            23a  OCC     895  22211   
        Sus. + E5{1}                  238       8      80      10 1.00 1.00            23a  OCC    1234  22211   
        Sus. + E6{1}                  104       7      48      13 1.00 1.00            23a  OCC     937  22211   
        Sus. + E7{1}                  237       7      71      11 1.00 1.00            23a  OCC    1169  22211   
        Sus. + E8{1}                   95       9      45      15 1.00 1.00            23a  OCC     917  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A14 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1112       6       8       3 1.33 1.10 1.00 1.00  23a SUST     610  16700   
        TR:Amb to T1{1}               200      71       7       9 1.77 1.47 1.00 1.00 (17) DISP     972  25050   
        Amb to T1{1}                  200      71       7       9 1.77 1.47 1.00 1.00 (17) DISP     972  25050   
        Sus. + E1{1}                  183      68      16       9 1.33 1.10            23a  OCC    1293  22211   
        Sus. + E2{1}                   87      39      13       7 1.33 1.10            23a  OCC     975  22211   
        Sus. + E3{1}                  181      55      14       9 1.33 1.10            23a  OCC    1172  22211   
        Sus. + E4{1}                   80      36      12       7 1.33 1.10            23a  OCC     938  22211   
        Sus. + E5{1}                  226      74       9       3 1.33 1.10            23a  OCC    1366  22211   
        Sus. + E6{1}                  130      56      11       6 1.33 1.10            23a  OCC    1152  22211   
        Sus. + E7{1}                  225      65      10       4 1.33 1.10            23a  OCC    1281  22211   
        Sus. + E8{1}                  123      55      13       6 1.33 1.10            23a  OCC    1136  22211   
  
 A14 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       2       6       3 1.33 1.10 1.00 1.00  23a SUST     581  16700   
        TR:Amb to T1{1}                52      16      11       1 1.77 1.47 1.00 1.00 (17) DISP     247  25050   
        Amb to T1{1}                   52      16      11       1 1.77 1.47 1.00 1.00 (17) DISP     247  25050   
        Sus. + E1{1}                   23       3      13       3 1.33 1.10            23a  OCC     650  22211   
        Sus. + E2{1}                   22      11      11       3 1.33 1.10            23a  OCC     684  22211   
        Sus. + E3{1}                   23      12      12       4 1.33 1.10            23a  OCC     699  22211   
        Sus. + E4{1}                   22      10      10       4 1.33 1.10            23a  OCC     672  22211   
        Sus. + E5{1}                   81      15       6       3 1.33 1.10            23a  OCC     750  22211   
        Sus. + E6{1}                   80      34       9       4 1.33 1.10            23a  OCC     924  22211   
        Sus. + E7{1}                   81       7       8       3 1.33 1.10            23a  OCC     669  22211   
        Sus. + E8{1}                   80      35      10       3 1.33 1.10            23a  OCC     933  22211   
  
 A14 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       6       2       3 1.00 1.00 1.00 1.00  23a SUST     575  16700   
        TR:Amb to T1{1}                50      11      16       1 1.00 1.00 1.00 1.00 (17) DISP     156  25050   
        Amb to T1{1}                   50      11      16       1 1.00 1.00 1.00 1.00 (17) DISP     156  25050   
        Sus. + E1{1}                   21      13       3       3 1.00 1.00            23a  OCC     637  22211   
        Sus. + E2{1}                   21      11      11       3 1.00 1.00            23a  OCC     657  22211   
        Sus. + E3{1}                   21      12      12       4 1.00 1.00            23a  OCC     669  22211   
        Sus. + E4{1}                   21      10      10       4 1.00 1.00            23a  OCC     648  22211   
        Sus. + E5{1}                   80       6      15       3 1.00 1.00            23a  OCC     711  22211   
        Sus. + E6{1}                   80       9      34       4 1.00 1.00            23a  OCC     843  22211   
        Sus. + E7{1}                   80       8       7       3 1.00 1.00            23a  OCC     651  22211   
        Sus. + E8{1}                   80      10      35       3 1.00 1.00            23a  OCC     850  22211   
  
 A13    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       6       2       3 1.00 1.00 1.00 1.00  23a SUST     575  16700   
        TR:Amb to T1{1}                50      11      15       1 1.00 1.00 1.00 1.00 (17) DISP     154  25050   
        Amb to T1{1}                   50      11      15       1 1.00 1.00 1.00 1.00 (17) DISP     154  25050   
        Sus. + E1{1}                   21      13       3       3 1.00 1.00            23a  OCC     636  22211   
        Sus. + E2{1}                   21      11      10       3 1.00 1.00            23a  OCC     656  22211   
        Sus. + E3{1}                   21      12      12       4 1.00 1.00            23a  OCC     672  22211   
        Sus. + E4{1}                   21      10       9       4 1.00 1.00            23a  OCC     646  22211   
        Sus. + E5{1}                   80       6      15       3 1.00 1.00            23a  OCC     707  22211   
        Sus. + E6{1}                   80       9      33       4 1.00 1.00            23a  OCC     841  22211   
        Sus. + E7{1}                   80       8       6       3 1.00 1.00            23a  OCC     647  22211   
        Sus. + E8{1}                   80      10      34       3 1.00 1.00            23a  OCC     849  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A11  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      33       3       3 1.00 1.00 1.00 1.00  23a SUST     767  16700   
        TR:Amb to T1{1}               112       2       5       1 1.00 1.00 1.00 1.00 (17) DISP      90  25050   
        Amb to T1{1}                  112       2       5       1 1.00 1.00 1.00 1.00 (17) DISP      90  25050   
        Sus. + E1{1}                   94      37       5       3 1.00 1.00            23a  OCC     843  22211   
        Sus. + E2{1}                   94      37       6       3 1.00 1.00            23a  OCC     844  22211   
        Sus. + E3{1}                   94      37      10       4 1.00 1.00            23a  OCC     870  22211   
        Sus. + E4{1}                   94      37       4       4 1.00 1.00            23a  OCC     842  22211   
        Sus. + E5{1}                  131      37      11       3 1.00 1.00            23a  OCC     891  22211   
        Sus. + E6{1}                  131      37       5       4 1.00 1.00            23a  OCC     862  22211   
        Sus. + E7{1}                  131      37       7       3 1.00 1.00            23a  OCC     870  22211   
        Sus. + E8{1}                  131      37       9       3 1.00 1.00            23a  OCC     877  22211   
  
 A11  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      33       3       3 1.00 1.00 1.00 1.00  23a SUST     767  16700   
        TR:Amb to T1{1}                64       2       5       1 1.00 1.00 1.00 1.00 (17) DISP      68  25050   
        Amb to T1{1}                   64       2       5       1 1.00 1.00 1.00 1.00 (17) DISP      68  25050   
        Sus. + E1{1}                   46      37       5       3 1.00 1.00            23a  OCC     820  22211   
        Sus. + E2{1}                   46      37       6       3 1.00 1.00            23a  OCC     821  22211   
        Sus. + E3{1}                   46      37      10       4 1.00 1.00            23a  OCC     847  22211   
        Sus. + E4{1}                   46      37       4       4 1.00 1.00            23a  OCC     819  22211   
        Sus. + E5{1}                   82      37      11       3 1.00 1.00            23a  OCC     868  22211   
        Sus. + E6{1}                   82      37       5       4 1.00 1.00            23a  OCC     840  22211   
        Sus. + E7{1}                   82      37       7       3 1.00 1.00            23a  OCC     847  22211   
        Sus. + E8{1}                   82      37       9       3 1.00 1.00            23a  OCC     854  22211   
  
 A10  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       7       0       3 1.00 1.00 1.00 1.00  23a SUST     576  16700   
        TR:Amb to T1{1}                64       1      34       1 1.00 1.00 1.00 1.00 (17) DISP     265  25050   
        Amb to T1{1}                   64       1      34       1 1.00 1.00 1.00 1.00 (17) DISP     265  25050   
        Sus. + E1{1}                   56       7      34       3 1.00 1.00            23a  OCC     848  22211   
        Sus. + E2{1}                   56       7      37       3 1.00 1.00            23a  OCC     866  22211   
        Sus. + E3{1}                   56       8      34       4 1.00 1.00            23a  OCC     848  22211   
        Sus. + E4{1}                   56       8      36       4 1.00 1.00            23a  OCC     863  22211   
        Sus. + E5{1}                   72       8      53       3 1.00 1.00            23a  OCC     992  22211   
        Sus. + E6{1}                   72       8      49       4 1.00 1.00            23a  OCC     967  22211   
        Sus. + E7{1}                   72       7      53       3 1.00 1.00            23a  OCC     992  22211   
        Sus. + E8{1}                   72       7      49       3 1.00 1.00            23a  OCC     961  22211   
  
 A10  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       7       0       3 1.00 1.00 1.00 1.00  23a SUST     576  16700   
        TR:Amb to T1{1}                31       1      34       1 1.00 1.00 1.00 1.00 (17) DISP     251  25050   
        Amb to T1{1}                   31       1      34       1 1.00 1.00 1.00 1.00 (17) DISP     251  25050   
        Sus. + E1{1}                   23       7      34       3 1.00 1.00            23a  OCC     833  22211   
        Sus. + E2{1}                   23       7      37       3 1.00 1.00            23a  OCC     851  22211   
        Sus. + E3{1}                   23       8      34       4 1.00 1.00            23a  OCC     833  22211   
        Sus. + E4{1}                   23       8      36       4 1.00 1.00            23a  OCC     847  22211   
        Sus. + E5{1}                   39       8      53       3 1.00 1.00            23a  OCC     977  22211   
        Sus. + E6{1}                   39       8      49       4 1.00 1.00            23a  OCC     952  22211   
        Sus. + E7{1}                   39       7      53       3 1.00 1.00            23a  OCC     977  22211   
        Sus. + E8{1}                   39       7      49       3 1.00 1.00            23a  OCC     946  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A09    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       2       0       3 1.00 1.00 1.00 1.00  23a SUST     541  16700   
        TR:Amb to T1{1}                31       1      41       1 1.00 1.00 1.00 1.00 (17) DISP     300  25050   
        Amb to T1{1}                   31       1      41       1 1.00 1.00 1.00 1.00 (17) DISP     300  25050   
        Sus. + E1{1}                   24       2      37       3 1.00 1.00            23a  OCC     822  22211   
        Sus. + E2{1}                   24       2      42       3 1.00 1.00            23a  OCC     852  22211   
        Sus. + E3{1}                   24       2      37       4 1.00 1.00            23a  OCC     822  22211   
        Sus. + E4{1}                   24       2      41       4 1.00 1.00            23a  OCC     849  22211   
        Sus. + E5{1}                   38       2      56       3 1.00 1.00            23a  OCC     965  22211   
        Sus. + E6{1}                   38       2      56       4 1.00 1.00            23a  OCC     964  22211   
        Sus. + E7{1}                   38       2      56       3 1.00 1.00            23a  OCC     965  22211   
        Sus. + E8{1}                   38       2      55       3 1.00 1.00            23a  OCC     960  22211   
  
 A08 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       2       0       3 1.00 1.00 1.00 1.00  23a SUST     541  16700   
        TR:Amb to T1{1}                31       1      41       1 1.00 1.00 1.00 1.00 (17) DISP     301  25050   
        Amb to T1{1}                   31       1      41       1 1.00 1.00 1.00 1.00 (17) DISP     301  25050   
        Sus. + E1{1}                   24       2      37       3 1.00 1.00            23a  OCC     822  22211   
        Sus. + E2{1}                   24       2      42       3 1.00 1.00            23a  OCC     852  22211   
        Sus. + E3{1}                   24       2      37       4 1.00 1.00            23a  OCC     822  22211   
        Sus. + E4{1}                   24       2      41       4 1.00 1.00            23a  OCC     850  22211   
        Sus. + E5{1}                   38       2      56       3 1.00 1.00            23a  OCC     965  22211   
        Sus. + E6{1}                   38       2      56       4 1.00 1.00            23a  OCC     965  22211   
        Sus. + E7{1}                   38       2      56       3 1.00 1.00            23a  OCC     965  22211   
        Sus. + E8{1}                   38       2      55       3 1.00 1.00            23a  OCC     960  22211   
  
 A08 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0       2       3 1.33 1.10 1.00 1.00  23a SUST     542  16700   
        TR:Amb to T1{1}                31      41       1       1 1.77 1.47 1.00 1.00 (17) DISP     520  25050   
        Amb to T1{1}                   31      41       1       1 1.77 1.47 1.00 1.00 (17) DISP     520  25050   
        Sus. + E1{1}                   24      37       2       3 1.33 1.10            23a  OCC     911  22211   
        Sus. + E2{1}                   24      42       2       3 1.33 1.10            23a  OCC     951  22211   
        Sus. + E3{1}                   24      37       2       4 1.33 1.10            23a  OCC     911  22211   
        Sus. + E4{1}                   24      41       2       4 1.33 1.10            23a  OCC     948  22211   
        Sus. + E5{1}                   38      56       2       4 1.33 1.10            23a  OCC    1099  22211   
        Sus. + E6{1}                   38      56       2       4 1.33 1.10            23a  OCC    1098  22211   
        Sus. + E7{1}                   38      56       2       3 1.33 1.10            23a  OCC    1099  22211   
        Sus. + E8{1}                   38      55       2       3 1.33 1.10            23a  OCC    1092  22211   
  
 A08 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       0       3       5 1.33 1.10 1.00 1.00  23a SUST     548  16700   
        TR:Amb to T1{1}                32      42       1       0 1.77 1.47 1.00 1.00 (17) DISP     525  25050   
        Amb to T1{1}                   32      42       1       0 1.77 1.47 1.00 1.00 (17) DISP     525  25050   
        Sus. + E1{1}                   23      37       3       5 1.33 1.10            23a  OCC     909  22211   
        Sus. + E2{1}                   23      41       3       5 1.33 1.10            23a  OCC     955  22211   
        Sus. + E3{1}                   23      37       3       6 1.33 1.10            23a  OCC     909  22211   
        Sus. + E4{1}                   24      41       3       6 1.33 1.10            23a  OCC     952  22211   
        Sus. + E5{1}                   32      54       3       6 1.33 1.10            23a  OCC    1081  22211   
        Sus. + E6{1}                   35      55       3       6 1.33 1.10            23a  OCC    1094  22211   
        Sus. + E7{1}                   32      54       3       5 1.33 1.10            23a  OCC    1081  22211   
        Sus. + E8{1}                   36      55       3       5 1.33 1.10            23a  OCC    1090  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A08 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       0       1       6 1.33 1.10 1.00 1.00  23a SUST     536  16700   
        TR:Amb to T1{1}                15      35       1       1 1.77 1.47 1.00 1.00 (17) DISP     436  25050   
        Amb to T1{1}                   15      35       1       1 1.77 1.47 1.00 1.00 (17) DISP     436  25050   
        Sus. + E1{1}                    8      31       1       7 1.33 1.10            23a  OCC     836  22211   
        Sus. + E2{1}                    8      36       1       7 1.33 1.10            23a  OCC     882  22211   
        Sus. + E3{1}                    8      31       1       7 1.33 1.10            23a  OCC     836  22211   
        Sus. + E4{1}                    9      35       1       7 1.33 1.10            23a  OCC     879  22211   
        Sus. + E5{1}                    8      45       1       7 1.33 1.10            23a  OCC     971  22211   
        Sus. + E6{1}                   12      47       1       7 1.33 1.10            23a  OCC     989  22211   
        Sus. + E7{1}                    8      45       1       7 1.33 1.10            23a  OCC     971  22211   
        Sus. + E8{1}                   12      46       1       7 1.33 1.10            23a  OCC     985  22211   
  
 A08 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       1       0       6 1.00 1.00 1.00 1.00  23a SUST     535  16700   
        TR:Amb to T1{1}                14       1      35       1 1.00 1.00 1.00 1.00 (17) DISP     250  25050   
        Amb to T1{1}                   14       1      35       1 1.00 1.00 1.00 1.00 (17) DISP     250  25050   
        Sus. + E1{1}                    8       1      31       7 1.00 1.00            23a  OCC     762  22211   
        Sus. + E2{1}                    8       1      36       7 1.00 1.00            23a  OCC     797  22211   
        Sus. + E3{1}                    8       1      31       7 1.00 1.00            23a  OCC     762  22211   
        Sus. + E4{1}                    9       1      35       7 1.00 1.00            23a  OCC     795  22211   
        Sus. + E5{1}                    8       1      45       7 1.00 1.00            23a  OCC     864  22211   
        Sus. + E6{1}                   12       1      47       7 1.00 1.00            23a  OCC     878  22211   
        Sus. + E7{1}                    8       1      45       7 1.00 1.00            23a  OCC     864  22211   
        Sus. + E8{1}                   12       1      46       7 1.00 1.00            23a  OCC     875  22211   
  
 A07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       1       0       6 1.00 1.00 1.00 1.00  23a SUST     535  16700   
        TR:Amb to T1{1}                14       1      35       1 1.00 1.00 1.00 1.00 (17) DISP     249  25050   
        Amb to T1{1}                   14       1      35       1 1.00 1.00 1.00 1.00 (17) DISP     249  25050   
        Sus. + E1{1}                    8       1      31       7 1.00 1.00            23a  OCC     762  22211   
        Sus. + E2{1}                    8       1      36       7 1.00 1.00            23a  OCC     797  22211   
        Sus. + E3{1}                    8       1      31       7 1.00 1.00            23a  OCC     762  22211   
        Sus. + E4{1}                    9       1      35       7 1.00 1.00            23a  OCC     795  22211   
        Sus. + E5{1}                    8       1      45       7 1.00 1.00            23a  OCC     863  22211   
        Sus. + E6{1}                   12       1      47       7 1.00 1.00            23a  OCC     877  22211   
        Sus. + E7{1}                    8       1      45       7 1.00 1.00            23a  OCC     863  22211   
        Sus. + E8{1}                   12       1      46       7 1.00 1.00            23a  OCC     875  22211   
  
 A06    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       3       0       6 1.00 1.00 1.00 1.00  23a SUST     548  16700   
        TR:Amb to T1{1}                14       0       1       1 1.00 1.00 1.00 1.00 (17) DISP      16  25050   
        Amb to T1{1}                   14       0       1       1 1.00 1.00 1.00 1.00 (17) DISP      16  25050   
        Sus. + E1{1}                   10       3       1       7 1.00 1.00            23a  OCC     561  22211   
        Sus. + E2{1}                    6       3       5       7 1.00 1.00            23a  OCC     591  22211   
        Sus. + E3{1}                   10       3       1       7 1.00 1.00            23a  OCC     559  22211   
        Sus. + E4{1}                    6       3       5       7 1.00 1.00            23a  OCC     589  22211   
        Sus. + E5{1}                   10       3       3       7 1.00 1.00            23a  OCC     577  22211   
        Sus. + E6{1}                    9       3       5       7 1.00 1.00            23a  OCC     588  22211   
        Sus. + E7{1}                   10       3       3       7 1.00 1.00            23a  OCC     577  22211   
        Sus. + E8{1}                   10       3       5       7 1.00 1.00            23a  OCC     586  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       3       0       6 1.00 1.00 1.00 1.00  23a SUST     548  16700   
        TR:Amb to T1{1}                14       0       1       1 1.00 1.00 1.00 1.00 (17) DISP      16  25050   
        Amb to T1{1}                   14       0       1       1 1.00 1.00 1.00 1.00 (17) DISP      16  25050   
        Sus. + E1{1}                   10       3       1       7 1.00 1.00            23a  OCC     561  22211   
        Sus. + E2{1}                    6       3       5       7 1.00 1.00            23a  OCC     590  22211   
        Sus. + E3{1}                   10       3       1       7 1.00 1.00            23a  OCC     558  22211   
        Sus. + E4{1}                    6       3       5       7 1.00 1.00            23a  OCC     588  22211   
        Sus. + E5{1}                   10       3       3       7 1.00 1.00            23a  OCC     576  22211   
        Sus. + E6{1}                    9       3       5       7 1.00 1.00            23a  OCC     588  22211   
        Sus. + E7{1}                   10       3       3       7 1.00 1.00            23a  OCC     576  22211   
        Sus. + E8{1}                   10       3       4       7 1.00 1.00            23a  OCC     585  22211   
  
 A05 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       0       3       6 1.33 1.10 1.00 1.00  23a SUST     550  16700   
        TR:Amb to T1{1}                15       1       0       1 1.77 1.47 1.00 1.00 (17) DISP      23  25050   
        Amb to T1{1}                   15       1       0       1 1.77 1.47 1.00 1.00 (17) DISP      23  25050   
        Sus. + E1{1}                   11       1       3       7 1.33 1.10            23a  OCC     564  22211   
        Sus. + E2{1}                    6       5       3       7 1.33 1.10            23a  OCC     605  22211   
        Sus. + E3{1}                   11       1       3       7 1.33 1.10            23a  OCC     562  22211   
        Sus. + E4{1}                    6       5       3       7 1.33 1.10            23a  OCC     602  22211   
        Sus. + E5{1}                   11       3       3       7 1.33 1.10            23a  OCC     586  22211   
        Sus. + E6{1}                   10       5       3       7 1.33 1.10            23a  OCC     601  22211   
        Sus. + E7{1}                   11       3       3       7 1.33 1.10            23a  OCC     586  22211   
        Sus. + E8{1}                   10       4       3       7 1.33 1.10            23a  OCC     598  22211   
  
 A05 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       0       5       3 1.33 1.10 1.00 1.00  23a SUST     565  16700   
        TR:Amb to T1{1}                32       8       0       0 1.77 1.47 1.00 1.00 (17) DISP     111  25050   
        Amb to T1{1}                   32       8       0       0 1.77 1.47 1.00 1.00 (17) DISP     111  25050   
        Sus. + E1{1}                   27       6       5       4 1.33 1.10            23a  OCC     631  22211   
        Sus. + E2{1}                   23       1       5       4 1.33 1.10            23a  OCC     589  22211   
        Sus. + E3{1}                   27       6       5       4 1.33 1.10            23a  OCC     630  22211   
        Sus. + E4{1}                   24       2       5       4 1.33 1.10            23a  OCC     591  22211   
        Sus. + E5{1}                   32       5       5       4 1.33 1.10            23a  OCC     626  22211   
        Sus. + E6{1}                   31       3       5       4 1.33 1.10            23a  OCC     611  22211   
        Sus. + E7{1}                   32       5       5       4 1.33 1.10            23a  OCC     626  22211   
        Sus. + E8{1}                   31       4       5       4 1.33 1.10            23a  OCC     615  22211   
  
 A05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0       3       0 1.33 1.10 1.00 1.00  23a SUST     552  16700   
        TR:Amb to T1{1}                31       8       0       0 1.77 1.47 1.00 1.00 (17) DISP     107  25050   
        Amb to T1{1}                   31       8       0       0 1.77 1.47 1.00 1.00 (17) DISP     107  25050   
        Sus. + E1{1}                   28       6       4       0 1.33 1.10            23a  OCC     618  22211   
        Sus. + E2{1}                   28       3       4       0 1.33 1.10            23a  OCC     594  22211   
        Sus. + E3{1}                   28       6       3       0 1.33 1.10            23a  OCC     618  22211   
        Sus. + E4{1}                   28       3       3       0 1.33 1.10            23a  OCC     595  22211   
        Sus. + E5{1}                   34       6       3       0 1.33 1.10            23a  OCC     621  22211   
        Sus. + E6{1}                   34       5       3       0 1.33 1.10            23a  OCC     614  22211   
        Sus. + E7{1}                   34       6       3       0 1.33 1.10            23a  OCC     621  22211   
        Sus. + E8{1}                   34       5       4       0 1.33 1.10            23a  OCC     616  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A05 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       3       0       0 1.00 1.00 1.00 1.00  23a SUST     549  16700   
        TR:Amb to T1{1}                31       0       8       0 1.00 1.00 1.00 1.00 (17) DISP      66  25050   
        Amb to T1{1}                   31       0       8       0 1.00 1.00 1.00 1.00 (17) DISP      66  25050   
        Sus. + E1{1}                   28       4       6       0 1.00 1.00            23a  OCC     603  22211   
        Sus. + E2{1}                   28       4       3       0 1.00 1.00            23a  OCC     585  22211   
        Sus. + E3{1}                   28       3       6       0 1.00 1.00            23a  OCC     603  22211   
        Sus. + E4{1}                   28       3       3       0 1.00 1.00            23a  OCC     586  22211   
        Sus. + E5{1}                   34       3       6       0 1.00 1.00            23a  OCC     605  22211   
        Sus. + E6{1}                   34       3       5       0 1.00 1.00            23a  OCC     600  22211   
        Sus. + E7{1}                   34       3       6       0 1.00 1.00            23a  OCC     605  22211   
        Sus. + E8{1}                   34       4       5       0 1.00 1.00            23a  OCC     602  22211   
  
 A04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       3       0       0 1.00 1.00 1.00 1.00  23a SUST     549  16700   
        TR:Amb to T1{1}                31       0       7       0 1.00 1.00 1.00 1.00 (17) DISP      66  25050   
        Amb to T1{1}                   31       0       7       0 1.00 1.00 1.00 1.00 (17) DISP      66  25050   
        Sus. + E1{1}                   28       4       6       0 1.00 1.00            23a  OCC     603  22211   
        Sus. + E2{1}                   28       4       3       0 1.00 1.00            23a  OCC     584  22211   
        Sus. + E3{1}                   28       3       6       0 1.00 1.00            23a  OCC     603  22211   
        Sus. + E4{1}                   28       3       3       0 1.00 1.00            23a  OCC     585  22211   
        Sus. + E5{1}                   34       3       6       0 1.00 1.00            23a  OCC     605  22211   
        Sus. + E6{1}                   34       3       5       0 1.00 1.00            23a  OCC     600  22211   
        Sus. + E7{1}                   34       3       6       0 1.00 1.00            23a  OCC     605  22211   
        Sus. + E8{1}                   34       3       5       0 1.00 1.00            23a  OCC     601  22211   
  
 A03  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       4       0       0 1.00 1.00 1.00 1.00  23a SUST     558  16700   
        TR:Amb to T1{1}                31       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      14  25050   
        Amb to T1{1}                   31       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      14  25050   
        Sus. + E1{1}                   29       5       1       0 1.00 1.00            23a  OCC     578  22211   
        Sus. + E2{1}                   29       5       1       0 1.00 1.00            23a  OCC     578  22211   
        Sus. + E3{1}                   29       5       1       0 1.00 1.00            23a  OCC     578  22211   
        Sus. + E4{1}                   29       5       1       0 1.00 1.00            23a  OCC     578  22211   
        Sus. + E5{1}                   33       5       1       0 1.00 1.00            23a  OCC     580  22211   
        Sus. + E6{1}                   33       5       1       0 1.00 1.00            23a  OCC     580  22211   
        Sus. + E7{1}                   33       5       1       0 1.00 1.00            23a  OCC     580  22211   
        Sus. + E8{1}                   33       5       1       0 1.00 1.00            23a  OCC     580  22211   
  
 A03  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       4       0       0 1.00 1.00 1.00 1.00  23a SUST     558  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E2{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E3{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E4{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E5{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E6{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E7{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E8{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A02    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       1       0       0 1.00 1.00 1.00 1.00  23a SUST     533  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E2{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E3{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E4{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E5{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E6{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E7{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E8{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
  
 L04 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       2       2       2 1.00 1.00 1.00 1.00  23a SUST     584  16700   
        TR:Amb to T1{1}                 6       8       0       0 1.00 1.00 1.00 1.00 (17) DISP     738  25050   
        Amb to T1{1}                    6       8       0       0 1.00 1.00 1.00 1.00 (17) DISP     738  25050   
        Sus. + E1{1}                    6       8       4       4 1.00 1.00            23a  OCC    1198  22211   
        Sus. + E2{1}                    5       7       8       4 1.00 1.00            23a  OCC    1376  22211   
        Sus. + E3{1}                    6       8       5       4 1.00 1.00            23a  OCC    1256  22211   
        Sus. + E4{1}                    5       8       7       4 1.00 1.00            23a  OCC    1397  22211   
        Sus. + E5{1}                    2       2       5       4 1.00 1.00            23a  OCC     962  22211   
        Sus. + E6{1}                    2       4       8       4 1.00 1.00            23a  OCC    1263  22211   
        Sus. + E7{1}                    2       2       6       4 1.00 1.00            23a  OCC    1007  22211   
        Sus. + E8{1}                    2       4       8       4 1.00 1.00            23a  OCC    1228  22211   
  
 L04 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       2       2       2 1.00 1.00 1.00 1.00  23a SUST     583  16700   
        TR:Amb to T1{1}                 6       8       0       0 1.31 1.09 1.00 1.00 (17) DISP     959  25050   
        Amb to T1{1}                    6       8       0       0 1.31 1.09 1.00 1.00 (17) DISP     959  25050   
        Sus. + E1{1}                    6       8       4       4 1.00 1.00            23a  OCC    1197  22211   
        Sus. + E2{1}                    5       7       7       4 1.00 1.00            23a  OCC    1375  22211   
        Sus. + E3{1}                    6       8       5       4 1.00 1.00            23a  OCC    1255  22211   
        Sus. + E4{1}                    5       8       7       4 1.00 1.00            23a  OCC    1396  22211   
        Sus. + E5{1}                    2       2       5       4 1.00 1.00            23a  OCC     961  22211   
        Sus. + E6{1}                    2       4       8       4 1.00 1.00            23a  OCC    1262  22211   
        Sus. + E7{1}                    2       2       6       4 1.00 1.00            23a  OCC    1006  22211   
        Sus. + E8{1}                    2       4       8       4 1.00 1.00            23a  OCC    1226  22211   
  
 L05    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       2       2       2 1.00 1.00 1.00 1.00  23a SUST     584  16700   
        TR:Amb to T1{1}                 6       8       0       0 1.00 1.00 1.00 1.00 (17) DISP     737  25050   
        Amb to T1{1}                    6       8       0       0 1.00 1.00 1.00 1.00 (17) DISP     737  25050   
        Sus. + E1{1}                    6       8       4       4 1.00 1.00            23a  OCC    1197  22211   
        Sus. + E2{1}                    5       7       8       4 1.00 1.00            23a  OCC    1375  22211   
        Sus. + E3{1}                    6       8       5       4 1.00 1.00            23a  OCC    1255  22211   
        Sus. + E4{1}                    5       8       7       4 1.00 1.00            23a  OCC    1396  22211   
        Sus. + E5{1}                    2       2       5       4 1.00 1.00            23a  OCC     961  22211   
        Sus. + E6{1}                    2       4       8       4 1.00 1.00            23a  OCC    1261  22211   
        Sus. + E7{1}                    2       2       6       4 1.00 1.00            23a  OCC    1006  22211   
        Sus. + E8{1}                    2       4       8       4 1.00 1.00            23a  OCC    1226  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      16      17       2 1.00 1.00 1.00 1.00  23a SUST    1042  16700   
        TR:Amb to T1{1}                32       7       1       4 1.00 1.00 1.00 1.00 (17) DISP     192  25050   
        Amb to T1{1}                   32       7       1       4 1.00 1.00 1.00 1.00 (17) DISP     192  25050   
        Sus. + E1{1}                   14      19      19       3 1.00 1.00            23a  OCC    1149  22211   
        Sus. + E2{1}                    3      16      25       3 1.00 1.00            23a  OCC    1215  22211   
        Sus. + E3{1}                   15      16      19       3 1.00 1.00            23a  OCC    1092  22211   
        Sus. + E4{1}                    2      19      28       3 1.00 1.00            23a  OCC    1290  22211   
        Sus. + E5{1}                    8      20      19       5 1.00 1.00            23a  OCC    1181  22211   
        Sus. + E6{1}                    3      16      29       3 1.00 1.00            23a  OCC    1317  22211   
        Sus. + E7{1}                    9      16      19       5 1.00 1.00            23a  OCC    1136  22211   
        Sus. + E8{1}                    2      19      32       3 1.00 1.00            23a  OCC    1393  22211   
  
 I03 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520      10       3       3 1.29 1.08 1.00 1.00  23a SUST     827  16700   
        TR:Amb to T1{1}                 8      36      12       4 1.72 1.44 1.00 1.00 (17) DISP    1378  25050   
        Amb to T1{1}                    8      36      12       4 1.72 1.44 1.00 1.00 (17) DISP    1378  25050   
        Sus. + E1{1}                    5      24      11       3 1.29 1.08            23a  OCC    1281  22211   
        Sus. + E2{1}                    4      12       9       3 1.29 1.08            23a  OCC     981  22211   
        Sus. + E3{1}                    6      26       9       4 1.29 1.08            23a  OCC    1304  22211   
        Sus. + E4{1}                    5      13       7       4 1.29 1.08            23a  OCC     971  22211   
        Sus. + E5{1}                    3      18      17       3 1.29 1.08            23a  OCC    1241  22211   
        Sus. + E6{1}                    1      11      15       3 1.29 1.08            23a  OCC    1136  22211   
        Sus. + E7{1}                    1      21      16       4 1.29 1.08            23a  OCC    1276  22211   
        Sus. + E8{1}                    0      11      15       4 1.29 1.08            23a  OCC    1125  22211   
  
 U01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 498       4       7       6 1.00 1.00 1.00 1.00  23a SUST     690  16700   
        TR:Amb to T1{1}                 3       2       1       2 1.00 1.00 1.00 1.00 (17) DISP      69  25050   
        Amb to T1{1}                    3       2       1       2 1.00 1.00 1.00 1.00 (17) DISP      69  25050   
        Sus. + E1{1}                    5      18      17      10 1.00 1.00            23a  OCC    1092  22211   
        Sus. + E2{1}                    3      15      15      13 1.00 1.00            23a  OCC    1020  22211   
        Sus. + E3{1}                    1      20      18      11 1.00 1.00            23a  OCC    1137  22211   
        Sus. + E4{1}                    1      13      16      12 1.00 1.00            23a  OCC    1005  22211   
        Sus. + E5{1}                    3      17      16      13 1.00 1.00            23a  OCC    1069  22211   
        Sus. + E6{1}                    1      16      18      10 1.00 1.00            23a  OCC    1065  22211   
        Sus. + E7{1}                    1      18      14      15 1.00 1.00            23a  OCC    1086  22211   
        Sus. + E8{1}                    2      15      16       8 1.00 1.00            23a  OCC    1019  22211   
  
 H10    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 497       5       7       6 1.08 1.19 1.00 1.00  23a SUST     719  16700   
        TR:Amb to T1{1}                 3       3       1       2 1.44 1.58 1.58 1.00 (17) DISP      97  25050   
        Amb to T1{1}                    3       3       1       2 1.44 1.58 1.58 1.00 (17) DISP      97  25050   
        Sus. + E1{1}                    5      20      18      10 1.08 1.19            23a  OCC    1206  22211   
        Sus. + E2{1}                    3      16      15      13 1.08 1.19            23a  OCC    1110  22211   
        Sus. + E3{1}                    1      21      19      11 1.08 1.19            23a  OCC    1257  22211   
        Sus. + E4{1}                    1      14      17      12 1.08 1.19            23a  OCC    1099  22211   
        Sus. + E5{1}                    3      18      16      13 1.08 1.19            23a  OCC    1163  22211   
        Sus. + E6{1}                    1      18      19      10 1.08 1.19            23a  OCC    1175  22211   
        Sus. + E7{1}                    1      19      15      15 1.08 1.19            23a  OCC    1177  22211   
        Sus. + E8{1}                    3      16      17       8 1.08 1.19            23a  OCC    1122  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 500       1       4       2 1.00 1.00 1.00 1.00  23a SUST     595  16700   
        TR:Amb to T1{1}                 5       1      12       0 1.00 1.00 1.00 1.00 (17) DISP     259  25050   
        Amb to T1{1}                    5       1      12       0 1.00 1.00 1.00 1.00 (17) DISP     259  25050   
        Sus. + E1{1}                    1       4      16       4 1.00 1.00            23a  OCC     884  22211   
        Sus. + E2{1}                    1      10      13       8 1.00 1.00            23a  OCC     923  22211   
        Sus. + E3{1}                    2       4      17       5 1.00 1.00            23a  OCC     899  22211   
        Sus. + E4{1}                    2      10      14       8 1.00 1.00            23a  OCC     933  22211   
        Sus. + E5{1}                    2       4       8       5 1.00 1.00            23a  OCC     731  22211   
        Sus. + E6{1}                    1      10       9       9 1.00 1.00            23a  OCC     884  22211   
        Sus. + E7{1}                    1       3       9       6 1.00 1.00            23a  OCC     742  22211   
        Sus. + E8{1}                    1      10      10       8 1.00 1.00            23a  OCC     887  22211   
  
 H07    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 499       1       4       2 1.08 1.19 1.00 1.00  23a SUST     614  16700   
        TR:Amb to T1{1}                 5       1      13       0 1.44 1.58 1.58 1.00 (17) DISP     452  25050   
        Amb to T1{1}                    5       1      13       0 1.44 1.58 1.58 1.00 (17) DISP     452  25050   
        Sus. + E1{1}                    1       4      17       4 1.08 1.19            23a  OCC     977  22211   
        Sus. + E2{1}                    1      11      14       8 1.08 1.19            23a  OCC    1004  22211   
        Sus. + E3{1}                    2       4      18       5 1.08 1.19            23a  OCC     997  22211   
        Sus. + E4{1}                    2      11      15       8 1.08 1.19            23a  OCC    1018  22211   
        Sus. + E5{1}                    2       4       8       5 1.08 1.19            23a  OCC     767  22211   
        Sus. + E6{1}                    2      11       9       9 1.08 1.19            23a  OCC     940  22211   
        Sus. + E7{1}                    1       4       9       6 1.08 1.19            23a  OCC     780  22211   
        Sus. + E8{1}                    1      11      10       8 1.08 1.19            23a  OCC     945  22211   
  
 K06    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 564       7       1       0 1.00 1.00 1.00 1.00  23a SUST     712  16700   
        TR:Amb to T1{1}                62      32       7      11 1.00 1.00 1.00 1.00 (17) DISP     801  25050   
        Amb to T1{1}                   62      32       7      11 1.00 1.00 1.00 1.00 (17) DISP     801  25050   
        Sus. + E1{1}                   28      19       7      10 1.00 1.00            23a  OCC    1115  22211   
        Sus. + E2{1}                    0       8       7      15 1.00 1.00            23a  OCC    1086  22211   
        Sus. + E3{1}                   40      17       7      10 1.00 1.00            23a  OCC    1100  22211   
        Sus. + E4{1}                   13       9       7      15 1.00 1.00            23a  OCC    1092  22211   
        Sus. + E5{1}                   32      19      11       5 1.00 1.00            23a  OCC    1108  22211   
        Sus. + E6{1}                    6       7      11      10 1.00 1.00            23a  OCC    1027  22211   
        Sus. + E7{1}                   45      17      11       5 1.00 1.00            23a  OCC    1100  22211   
        Sus. + E8{1}                   19       9      11      10 1.00 1.00            23a  OCC    1043  22211   
  
 H04    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 503       2      13       1 1.08 1.19 1.00 1.00  23a SUST     844  16700   
        TR:Amb to T1{1}                 0       3      19       6 1.44 1.58 1.58 1.00 (17) DISP     676  25050   
        Amb to T1{1}                    0       3      19       6 1.44 1.58 1.58 1.00 (17) DISP     676  25050   
        Sus. + E1{1}                    1       7      16       8 1.08 1.19            23a  OCC    1044  22211   
        Sus. + E2{1}                    1       4      14       1 1.08 1.19            23a  OCC     882  22211   
        Sus. + E3{1}                    1       6      15       7 1.08 1.19            23a  OCC    1015  22211   
        Sus. + E4{1}                    1       4      13       1 1.08 1.19            23a  OCC     889  22211   
        Sus. + E5{1}                    2       6      20       8 1.08 1.19            23a  OCC    1111  22211   
        Sus. + E6{1}                    2       4      24       3 1.08 1.19            23a  OCC    1160  22211   
        Sus. + E7{1}                    1       6      23       8 1.08 1.19            23a  OCC    1166  22211   
        Sus. + E8{1}                    0       5      27       2 1.08 1.19            23a  OCC    1231  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G13    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 504       2      11       1 1.00 1.00 1.00 1.00  23a SUST     757  16700   
        TR:Amb to T1{1}                 0       2      14       6 1.00 1.00 1.00 1.00 (17) DISP     333  25050   
        Amb to T1{1}                    0       2      14       6 1.00 1.00 1.00 1.00 (17) DISP     333  25050   
        Sus. + E1{1}                    1       6      14       8 1.00 1.00            23a  OCC     939  22211   
        Sus. + E2{1}                    1       3      13       1 1.00 1.00            23a  OCC     794  22211   
        Sus. + E3{1}                    1       5      13       7 1.00 1.00            23a  OCC     913  22211   
        Sus. + E4{1}                    1       4      11       1 1.00 1.00            23a  OCC     789  22211   
        Sus. + E5{1}                    2       5      15       8 1.00 1.00            23a  OCC     954  22211   
        Sus. + E6{1}                    2       4      18       3 1.00 1.00            23a  OCC     923  22211   
        Sus. + E7{1}                    0       5      18       8 1.00 1.00            23a  OCC     978  22211   
        Sus. + E8{1}                    0       4      20       2 1.00 1.00            23a  OCC     975  22211   
  
 I06  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       6       7       3 1.00 1.00 1.00 1.00  23a SUST     714  16700   
        TR:Amb to T1{1}                20       2      29       4 1.00 1.00 1.00 1.00 (17) DISP     653  25050   
        Amb to T1{1}                   20       2      29       4 1.00 1.00 1.00 1.00 (17) DISP     653  25050   
        Sus. + E1{1}                   21       8      29       3 1.00 1.00            23a  OCC    1238  22211   
        Sus. + E2{1}                   21       9      22       3 1.00 1.00            23a  OCC    1085  22211   
        Sus. + E3{1}                   23       7      30       4 1.00 1.00            23a  OCC    1268  22211   
        Sus. + E4{1}                   22       8      23       4 1.00 1.00            23a  OCC    1105  22211   
        Sus. + E5{1}                    5       7       7       3 1.00 1.00            23a  OCC     749  22211   
        Sus. + E6{1}                    7       6      11       3 1.00 1.00            23a  OCC     820  22211   
        Sus. + E7{1}                    7       8       9       4 1.00 1.00            23a  OCC     800  22211   
        Sus. + E8{1}                    8       7      10       4 1.00 1.00            23a  OCC     803  22211   
  
 I06  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       6       7       3 1.00 1.00 1.00 1.00  23a SUST     714  16700   
        TR:Amb to T1{1}                20       2      29       4 1.00 1.00 1.00 1.00 (17) DISP     653  25050   
        Amb to T1{1}                   20       2      29       4 1.00 1.00 1.00 1.00 (17) DISP     653  25050   
        Sus. + E1{1}                   21       8      29       3 1.00 1.00            23a  OCC    1238  22211   
        Sus. + E2{1}                   21       9      22       3 1.00 1.00            23a  OCC    1085  22211   
        Sus. + E3{1}                   23       7      30       4 1.00 1.00            23a  OCC    1269  22211   
        Sus. + E4{1}                   22       8      23       4 1.00 1.00            23a  OCC    1106  22211   
        Sus. + E5{1}                    5       7       7       3 1.00 1.00            23a  OCC     749  22211   
        Sus. + E6{1}                    7       6      11       3 1.00 1.00            23a  OCC     820  22211   
        Sus. + E7{1}                    7       8       9       4 1.00 1.00            23a  OCC     800  22211   
        Sus. + E8{1}                    8       7      10       4 1.00 1.00            23a  OCC     803  22211   
  
 I05  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520      10       9       3 1.00 1.00 1.00 1.00  23a SUST     822  16700   
        TR:Amb to T1{1}                20      11      20       4 1.00 1.00 1.00 1.00 (17) DISP     519  25050   
        Amb to T1{1}                   20      11      20       4 1.00 1.00 1.00 1.00 (17) DISP     519  25050   
        Sus. + E1{1}                   17      19      11       3 1.00 1.00            23a  OCC    1050  22211   
        Sus. + E2{1}                   17      17      16       3 1.00 1.00            23a  OCC    1060  22211   
        Sus. + E3{1}                   19      16      12       4 1.00 1.00            23a  OCC     991  22211   
        Sus. + E4{1}                   18      14      17       4 1.00 1.00            23a  OCC    1038  22211   
        Sus. + E5{1}                    9      25       9       3 1.00 1.00            23a  OCC    1171  22211   
        Sus. + E6{1}                   11      24      13       3 1.00 1.00            23a  OCC    1149  22211   
        Sus. + E7{1}                   11      23      10       4 1.00 1.00            23a  OCC    1119  22211   
        Sus. + E8{1}                   12      21      15       4 1.00 1.00            23a  OCC    1118  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I05  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520      10       9       3 1.00 1.00 1.00 1.00  23a SUST     822  16700   
        TR:Amb to T1{1}                 8      11      20       4 1.00 1.00 1.00 1.00 (17) DISP     508  25050   
        Amb to T1{1}                    8      11      20       4 1.00 1.00 1.00 1.00 (17) DISP     508  25050   
        Sus. + E1{1}                    5      19      11       3 1.00 1.00            23a  OCC    1038  22211   
        Sus. + E2{1}                    5      17      16       3 1.00 1.00            23a  OCC    1048  22211   
        Sus. + E3{1}                    6      16      12       4 1.00 1.00            23a  OCC     979  22211   
        Sus. + E4{1}                    6      14      17       4 1.00 1.00            23a  OCC    1026  22211   
        Sus. + E5{1}                    3      25       9       3 1.00 1.00            23a  OCC    1166  22211   
        Sus. + E6{1}                    2      24      13       3 1.00 1.00            23a  OCC    1140  22211   
        Sus. + E7{1}                    2      23      10       4 1.00 1.00            23a  OCC    1110  22211   
        Sus. + E8{1}                    0      21      15       4 1.00 1.00            23a  OCC    1107  22211   
  
 I04    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       3      10       3 1.00 1.00 1.00 1.00  23a SUST     760  16700   
        TR:Amb to T1{1}                 8      12      36       4 1.00 1.00 1.00 1.00 (17) DISP     818  25050   
        Amb to T1{1}                    8      12      36       4 1.00 1.00 1.00 1.00 (17) DISP     818  25050   
        Sus. + E1{1}                    5      11      24       3 1.00 1.00            23a  OCC    1125  22211   
        Sus. + E2{1}                    4       9      12       3 1.00 1.00            23a  OCC     901  22211   
        Sus. + E3{1}                    6       9      25       4 1.00 1.00            23a  OCC    1138  22211   
        Sus. + E4{1}                    5       7      13       4 1.00 1.00            23a  OCC     888  22211   
        Sus. + E5{1}                    3      17      18       3 1.00 1.00            23a  OCC    1126  22211   
        Sus. + E6{1}                    1      15      11       3 1.00 1.00            23a  OCC    1046  22211   
        Sus. + E7{1}                    1      16      21       4 1.00 1.00            23a  OCC    1145  22211   
        Sus. + E8{1}                    0      15      11       4 1.00 1.00            23a  OCC    1036  22211   
  
 I03 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       3      10       3 1.00 1.00 1.00 1.00  23a SUST     760  16700   
        TR:Amb to T1{1}                 8      12      36       4 1.00 1.00 1.00 1.00 (17) DISP     819  25050   
        Amb to T1{1}                    8      12      36       4 1.00 1.00 1.00 1.00 (17) DISP     819  25050   
        Sus. + E1{1}                    5      11      24       3 1.00 1.00            23a  OCC    1126  22211   
        Sus. + E2{1}                    4       9      12       3 1.00 1.00            23a  OCC     901  22211   
        Sus. + E3{1}                    6       9      26       4 1.00 1.00            23a  OCC    1139  22211   
        Sus. + E4{1}                    5       7      13       4 1.00 1.00            23a  OCC     887  22211   
        Sus. + E5{1}                    3      17      18       3 1.00 1.00            23a  OCC    1126  22211   
        Sus. + E6{1}                    1      15      11       3 1.00 1.00            23a  OCC    1046  22211   
        Sus. + E7{1}                    1      16      21       4 1.00 1.00            23a  OCC    1146  22211   
        Sus. + E8{1}                    0      15      11       4 1.00 1.00            23a  OCC    1036  22211   
  
 I03 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       0      10       0 1.00 1.00 1.00 1.00  23a SUST     727  16700   
        TR:Amb to T1{1}                31       4      41      13 1.00 1.00 1.00 1.00 (17) DISP     957  25050   
        Amb to T1{1}                   31       4      41      13 1.00 1.00 1.00 1.00 (17) DISP     957  25050   
        Sus. + E1{1}                   22       1      28       8 1.00 1.00            23a  OCC    1196  22211   
        Sus. + E2{1}                   11       1      11       6 1.00 1.00            23a  OCC     864  22211   
        Sus. + E3{1}                   23       1      29       7 1.00 1.00            23a  OCC    1215  22211   
        Sus. + E4{1}                   10       1      10       5 1.00 1.00            23a  OCC     845  22211   
        Sus. + E5{1}                   16       1      22      14 1.00 1.00            23a  OCC    1157  22211   
        Sus. + E6{1}                   11       1      13      13 1.00 1.00            23a  OCC    1020  22211   
        Sus. + E7{1}                   17       1      25      14 1.00 1.00            23a  OCC    1201  22211   
        Sus. + E8{1}                   10       1      11      13 1.00 1.00            23a  OCC    1016  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I02    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       1       9       0 1.00 1.00 1.00 1.00  23a SUST     727  16700   
        TR:Amb to T1{1}                31       4      41      13 1.00 1.00 1.00 1.00 (17) DISP     957  25050   
        Amb to T1{1}                   31       4      41      13 1.00 1.00 1.00 1.00 (17) DISP     957  25050   
        Sus. + E1{1}                   22       1      28       8 1.00 1.00            23a  OCC    1195  22211   
        Sus. + E2{1}                   11       1      11       6 1.00 1.00            23a  OCC     864  22211   
        Sus. + E3{1}                   23       1      29       7 1.00 1.00            23a  OCC    1214  22211   
        Sus. + E4{1}                   10       1      10       5 1.00 1.00            23a  OCC     845  22211   
        Sus. + E5{1}                   16       1      22      14 1.00 1.00            23a  OCC    1157  22211   
        Sus. + E6{1}                   11       1      13      13 1.00 1.00            23a  OCC    1019  22211   
        Sus. + E7{1}                   17       1      25      14 1.00 1.00            23a  OCC    1201  22211   
        Sus. + E8{1}                   10       1      11      13 1.00 1.00            23a  OCC    1016  22211   
  
 H27    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 567       3       0       1 1.00 1.00 1.00 1.00  23a SUST     632  16700   
        TR:Amb to T1{1}                32      20      14       8 1.00 1.00 1.00 1.00 (17) DISP     586  25050   
        Amb to T1{1}                   32      20      14       8 1.00 1.00 1.00 1.00 (17) DISP     586  25050   
        Sus. + E1{1}                   11       4      11       3 1.00 1.00            23a  OCC     891  22211   
        Sus. + E2{1}                    2       7       7       2 1.00 1.00            23a  OCC     805  22211   
        Sus. + E3{1}                   24       3      11       3 1.00 1.00            23a  OCC     907  22211   
        Sus. + E4{1}                   15       6       7       3 1.00 1.00            23a  OCC     813  22211   
        Sus. + E5{1}                    2       8       2       9 1.00 1.00            23a  OCC     855  22211   
        Sus. + E6{1}                    7      11       3       9 1.00 1.00            23a  OCC     896  22211   
        Sus. + E7{1}                   15       7       2       9 1.00 1.00            23a  OCC     856  22211   
        Sus. + E8{1}                    6      10       3       9 1.00 1.00            23a  OCC     885  22211   
  
 H26    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 526       3       0       1 1.00 1.00 1.00 1.00  23a SUST     596  16700   
        TR:Amb to T1{1}                32      32      29       8 1.00 1.00 1.00 1.00 (17) DISP     965  25050   
        Amb to T1{1}                   32      32      29       8 1.00 1.00 1.00 1.00 (17) DISP     965  25050   
        Sus. + E1{1}                   16      18      20       3 1.00 1.00            23a  OCC    1161  22211   
        Sus. + E2{1}                    7       7      15       2 1.00 1.00            23a  OCC     953  22211   
        Sus. + E3{1}                   20      18      20       3 1.00 1.00            23a  OCC    1178  22211   
        Sus. + E4{1}                   11       8      15       3 1.00 1.00            23a  OCC     965  22211   
        Sus. + E5{1}                    7      12       3       9 1.00 1.00            23a  OCC     883  22211   
        Sus. + E6{1}                    2       5       8       9 1.00 1.00            23a  OCC     852  22211   
        Sus. + E7{1}                   10      13       3       9 1.00 1.00            23a  OCC     902  22211   
        Sus. + E8{1}                    1       4       8       9 1.00 1.00            23a  OCC     850  22211   
  
 H25    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 525       3       0       1 1.00 1.00 1.00 1.00  23a SUST     597  16700   
        TR:Amb to T1{1}                32      36      34       8 1.00 1.00 1.00 1.00 (17) DISP    1104  25050   
        Amb to T1{1}                   32      36      34       8 1.00 1.00 1.00 1.00 (17) DISP    1104  25050   
        Sus. + E1{1}                   16      22      22       3 1.00 1.00            23a  OCC    1266  22211   
        Sus. + E2{1}                    7      11      17       2 1.00 1.00            23a  OCC    1028  22211   
        Sus. + E3{1}                   19      23      22       3 1.00 1.00            23a  OCC    1284  22211   
        Sus. + E4{1}                   10      12      17       3 1.00 1.00            23a  OCC    1042  22211   
        Sus. + E5{1}                    7      16       4       9 1.00 1.00            23a  OCC     959  22211   
        Sus. + E6{1}                    2       5       9       9 1.00 1.00            23a  OCC     871  22211   
        Sus. + E7{1}                   10      17       4       9 1.00 1.00            23a  OCC     980  22211   
        Sus. + E8{1}                    1       6       9       9 1.00 1.00            23a  OCC     875  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H24 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 525       3       0       1 1.00 1.00 1.00 1.00  23a SUST     597  16700   
        TR:Amb to T1{1}                32      36      34       8 1.00 1.00 1.00 1.00 (17) DISP    1105  25050   
        Amb to T1{1}                   32      36      34       8 1.00 1.00 1.00 1.00 (17) DISP    1105  25050   
        Sus. + E1{1}                   16      22      22       3 1.00 1.00            23a  OCC    1267  22211   
        Sus. + E2{1}                    7      11      17       2 1.00 1.00            23a  OCC    1029  22211   
        Sus. + E3{1}                   19      23      22       3 1.00 1.00            23a  OCC    1286  22211   
        Sus. + E4{1}                   10      12      17       3 1.00 1.00            23a  OCC    1043  22211   
        Sus. + E5{1}                    7      16       4       9 1.00 1.00            23a  OCC     959  22211   
        Sus. + E6{1}                    2       5       9       9 1.00 1.00            23a  OCC     871  22211   
        Sus. + E7{1}                   10      17       4       9 1.00 1.00            23a  OCC     980  22211   
        Sus. + E8{1}                    1       6       9       9 1.00 1.00            23a  OCC     875  22211   
  
 H24 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       2       1       0 1.00 1.00 1.00 1.00  23a SUST     547  16700   
        TR:Amb to T1{1}                20      34       4      38 1.00 1.00 1.00 1.00 (17) DISP    1110  25050   
        Amb to T1{1}                   20      34       4      38 1.00 1.00 1.00 1.00 (17) DISP    1110  25050   
        Sus. + E1{1}                   21      21       5      24 1.00 1.00            23a  OCC    1262  22211   
        Sus. + E2{1}                   17      11       4      19 1.00 1.00            23a  OCC    1034  22211   
        Sus. + E3{1}                   22      22       5      24 1.00 1.00            23a  OCC    1271  22211   
        Sus. + E4{1}                   17      11       4      19 1.00 1.00            23a  OCC    1041  22211   
        Sus. + E5{1}                   19      16       8       5 1.00 1.00            23a  OCC     955  22211   
        Sus. + E6{1}                   15       6       8      10 1.00 1.00            23a  OCC     848  22211   
        Sus. + E7{1}                   19      17       9       5 1.00 1.00            23a  OCC     966  22211   
        Sus. + E8{1}                   15       7       8      10 1.00 1.00            23a  OCC     853  22211   
  
 H23    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       2       1       0 1.00 1.00 1.00 1.00  23a SUST     547  16700   
        TR:Amb to T1{1}                20      34       4      38 1.00 1.00 1.00 1.00 (17) DISP    1108  25050   
        Amb to T1{1}                   20      34       4      38 1.00 1.00 1.00 1.00 (17) DISP    1108  25050   
        Sus. + E1{1}                   21      21       5      24 1.00 1.00            23a  OCC    1262  22211   
        Sus. + E2{1}                   17      11       4      19 1.00 1.00            23a  OCC    1034  22211   
        Sus. + E3{1}                   22      22       5      24 1.00 1.00            23a  OCC    1270  22211   
        Sus. + E4{1}                   17      11       4      19 1.00 1.00            23a  OCC    1041  22211   
        Sus. + E5{1}                   19      16       8       5 1.00 1.00            23a  OCC     955  22211   
        Sus. + E6{1}                   15       6       8      10 1.00 1.00            23a  OCC     848  22211   
        Sus. + E7{1}                   19      17       9       5 1.00 1.00            23a  OCC     965  22211   
        Sus. + E8{1}                   15       6       8      10 1.00 1.00            23a  OCC     852  22211   
  
 H22    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       4       0       0 1.00 1.00 1.00 1.00  23a SUST     596  16700   
        TR:Amb to T1{1}                20      16      11      38 1.00 1.00 1.00 1.00 (17) DISP     916  25050   
        Amb to T1{1}                   20      16      11      38 1.00 1.00 1.00 1.00 (17) DISP     916  25050   
        Sus. + E1{1}                   21      14      10      24 1.00 1.00            23a  OCC    1231  22211   
        Sus. + E2{1}                   18       9       9      19 1.00 1.00            23a  OCC    1088  22211   
        Sus. + E3{1}                   21      13      11      24 1.00 1.00            23a  OCC    1227  22211   
        Sus. + E4{1}                   18       8      10      19 1.00 1.00            23a  OCC    1087  22211   
        Sus. + E5{1}                   18      14       6       5 1.00 1.00            23a  OCC     900  22211   
        Sus. + E6{1}                   16       9       5      10 1.00 1.00            23a  OCC     876  22211   
        Sus. + E7{1}                   19      13       6       5 1.00 1.00            23a  OCC     886  22211   
        Sus. + E8{1}                   16       8       5      10 1.00 1.00            23a  OCC     867  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H21 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       4       0       0 1.00 1.00 1.00 1.00  23a SUST     597  16700   
        TR:Amb to T1{1}                20      16      11      38 1.00 1.00 1.00 1.00 (17) DISP     915  25050   
        Amb to T1{1}                   20      16      11      38 1.00 1.00 1.00 1.00 (17) DISP     915  25050   
        Sus. + E1{1}                   21      14      10      24 1.00 1.00            23a  OCC    1232  22211   
        Sus. + E2{1}                   18       9       9      19 1.00 1.00            23a  OCC    1088  22211   
        Sus. + E3{1}                   21      13      11      24 1.00 1.00            23a  OCC    1227  22211   
        Sus. + E4{1}                   18       8      10      19 1.00 1.00            23a  OCC    1087  22211   
        Sus. + E5{1}                   18      14       6       5 1.00 1.00            23a  OCC     900  22211   
        Sus. + E6{1}                   16       9       5      10 1.00 1.00            23a  OCC     876  22211   
        Sus. + E7{1}                   19      13       6       5 1.00 1.00            23a  OCC     886  22211   
        Sus. + E8{1}                   16       8       5      10 1.00 1.00            23a  OCC     867  22211   
  
 H21 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       0       4       0 1.29 1.08 1.00 1.00  23a SUST     604  16700   
        TR:Amb to T1{1}                20      11      16      38 1.72 1.44 1.00 1.00 (17) DISP    1034  25050   
        Amb to T1{1}                   20      11      16      38 1.72 1.44 1.00 1.00 (17) DISP    1034  25050   
        Sus. + E1{1}                   21      10      14      24 1.29 1.08            23a  OCC    1274  22211   
        Sus. + E2{1}                   18       9       9      19 1.29 1.08            23a  OCC    1127  22211   
        Sus. + E3{1}                   21      11      13      24 1.29 1.08            23a  OCC    1270  22211   
        Sus. + E4{1}                   18      10       8      19 1.29 1.08            23a  OCC    1126  22211   
        Sus. + E5{1}                   18       6      14       5 1.29 1.08            23a  OCC     939  22211   
        Sus. + E6{1}                   16       5       9      10 1.29 1.08            23a  OCC     901  22211   
        Sus. + E7{1}                   19       6      13       5 1.29 1.08            23a  OCC     924  22211   
        Sus. + E8{1}                   16       5       8      10 1.29 1.08            23a  OCC     892  22211   
  
 H21 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       0       4       3 1.29 1.08 1.00 1.00  23a SUST     614  16700   
        TR:Amb to T1{1}                32      13      32      18 1.72 1.44 1.00 1.00 (17) DISP    1200  25050   
        Amb to T1{1}                   32      13      32      18 1.72 1.44 1.00 1.00 (17) DISP    1200  25050   
        Sus. + E1{1}                   22      11      25      14 1.29 1.08            23a  OCC    1274  22211   
        Sus. + E2{1}                   19      10      19      14 1.29 1.08            23a  OCC    1150  22211   
        Sus. + E3{1}                   22      11      24      15 1.29 1.08            23a  OCC    1266  22211   
        Sus. + E4{1}                   20      10      19      14 1.29 1.08            23a  OCC    1145  22211   
        Sus. + E5{1}                   10       4       7      13 1.29 1.08            23a  OCC     878  22211   
        Sus. + E6{1}                    8       3       7      14 1.29 1.08            23a  OCC     880  22211   
        Sus. + E7{1}                   11       4       6      13 1.29 1.08            23a  OCC     860  22211   
        Sus. + E8{1}                    8       3       8      13 1.29 1.08            23a  OCC     872  22211   
  
 H21 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       0       2       6 1.29 1.08 1.00 1.00  23a SUST     568  16700   
        TR:Amb to T1{1}                25      12      30       7 1.72 1.44 1.00 1.00 (17) DISP    1054  25050   
        Amb to T1{1}                   25      12      30       7 1.72 1.44 1.00 1.00 (17) DISP    1054  25050   
        Sus. + E1{1}                   10       8      21      11 1.29 1.08            23a  OCC    1116  22211   
        Sus. + E2{1}                   10       7      19       8 1.29 1.08            23a  OCC    1037  22211   
        Sus. + E3{1}                   10       8      21      10 1.29 1.08            23a  OCC    1103  22211   
        Sus. + E4{1}                    9       7      18       7 1.29 1.08            23a  OCC    1028  22211   
        Sus. + E5{1}                    3       0       8      14 1.29 1.08            23a  OCC     822  22211   
        Sus. + E6{1}                    4       1      11      11 1.29 1.08            23a  OCC     833  22211   
        Sus. + E7{1}                    3       0       9      13 1.29 1.08            23a  OCC     805  22211   
        Sus. + E8{1}                    4       0      11      10 1.29 1.08            23a  OCC     826  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H21 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       2       0       6 1.00 1.00 1.00 1.00  23a SUST     563  16700   
        TR:Amb to T1{1}                25      30      12       7 1.00 1.00 1.00 1.00 (17) DISP     730  25050   
        Amb to T1{1}                   25      30      12       7 1.00 1.00 1.00 1.00 (17) DISP     730  25050   
        Sus. + E1{1}                   10      21       8      11 1.00 1.00            23a  OCC    1062  22211   
        Sus. + E2{1}                    9      19       7       8 1.00 1.00            23a  OCC     988  22211   
        Sus. + E3{1}                   10      21       8      10 1.00 1.00            23a  OCC    1049  22211   
        Sus. + E4{1}                    9      18       7       7 1.00 1.00            23a  OCC     978  22211   
        Sus. + E5{1}                    3       8       0      14 1.00 1.00            23a  OCC     810  22211   
        Sus. + E6{1}                    4      11       1      11 1.00 1.00            23a  OCC     814  22211   
        Sus. + E7{1}                    3       9       0      13 1.00 1.00            23a  OCC     793  22211   
        Sus. + E8{1}                    4      11       0      10 1.00 1.00            23a  OCC     807  22211   
  
 H20    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       2       0       6 1.00 1.00 1.00 1.00  23a SUST     564  16700   
        TR:Amb to T1{1}                25      30      12       7 1.00 1.00 1.00 1.00 (17) DISP     728  25050   
        Amb to T1{1}                   25      30      12       7 1.00 1.00 1.00 1.00 (17) DISP     728  25050   
        Sus. + E1{1}                   10      21       8      11 1.00 1.00            23a  OCC    1061  22211   
        Sus. + E2{1}                    9      19       7       8 1.00 1.00            23a  OCC     987  22211   
        Sus. + E3{1}                   10      21       8      10 1.00 1.00            23a  OCC    1048  22211   
        Sus. + E4{1}                    9      18       7       7 1.00 1.00            23a  OCC     977  22211   
        Sus. + E5{1}                    3       9       0      14 1.00 1.00            23a  OCC     811  22211   
        Sus. + E6{1}                    4      11       1      11 1.00 1.00            23a  OCC     815  22211   
        Sus. + E7{1}                    3       9       0      13 1.00 1.00            23a  OCC     793  22211   
        Sus. + E8{1}                    4      11       1      10 1.00 1.00            23a  OCC     807  22211   
  
 H03    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 518      11       5       2 1.00 1.00 1.00 1.00  23a SUST     782  16700   
        TR:Amb to T1{1}                72       2       8       4 1.00 1.00 1.00 1.00 (17) DISP     269  25050   
        Amb to T1{1}                   72       2       8       4 1.00 1.00 1.00 1.00 (17) DISP     269  25050   
        Sus. + E1{1}                   51      14      20       3 1.00 1.00            23a  OCC    1174  22211   
        Sus. + E2{1}                   41      13      10       3 1.00 1.00            23a  OCC     950  22211   
        Sus. + E3{1}                   52      11      18       3 1.00 1.00            23a  OCC    1128  22211   
        Sus. + E4{1}                   42      16       9       3 1.00 1.00            23a  OCC     969  22211   
        Sus. + E5{1}                   44      14      17       5 1.00 1.00            23a  OCC    1121  22211   
        Sus. + E6{1}                   41      13       5       3 1.00 1.00            23a  OCC     884  22211   
        Sus. + E7{1}                   46      11      16       5 1.00 1.00            23a  OCC    1080  22211   
        Sus. + E8{1}                   42      16       5       3 1.00 1.00            23a  OCC     936  22211   
  
 H00    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      10      18       2 1.08 1.19 1.00 1.00  23a SUST    1069  16700   
        TR:Amb to T1{1}                32       6       8       4 1.44 1.58 1.58 1.00 (17) DISP     380  25050   
        Amb to T1{1}                   32       6       8       4 1.44 1.58 1.58 1.00 (17) DISP     380  25050   
        Sus. + E1{1}                   14      13      24       3 1.08 1.19            23a  OCC    1240  22211   
        Sus. + E2{1}                    3      11      24       3 1.08 1.19            23a  OCC    1234  22211   
        Sus. + E3{1}                   15      11      19       3 1.08 1.19            23a  OCC    1117  22211   
        Sus. + E4{1}                    2      13      28       3 1.08 1.19            23a  OCC    1333  22211   
        Sus. + E5{1}                    8      14      27       5 1.08 1.19            23a  OCC    1335  22211   
        Sus. + E6{1}                    3      11      25       3 1.08 1.19            23a  OCC    1255  22211   
        Sus. + E7{1}                    9      12      23       5 1.08 1.19            23a  OCC    1216  22211   
        Sus. + E8{1}                    2      13      29       3 1.08 1.19            23a  OCC    1350  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G13    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 504       2      11       1 1.00 1.00 1.00 1.00  23a SUST     757  16700   
        TR:Amb to T1{1}                 0       2      14       6 1.00 1.00 1.00 1.00 (17) DISP     333  25050   
        Amb to T1{1}                    0       2      14       6 1.00 1.00 1.00 1.00 (17) DISP     333  25050   
        Sus. + E1{1}                    1       6      14       8 1.00 1.00            23a  OCC     939  22211   
        Sus. + E2{1}                    1       3      13       1 1.00 1.00            23a  OCC     794  22211   
        Sus. + E3{1}                    1       5      13       7 1.00 1.00            23a  OCC     913  22211   
        Sus. + E4{1}                    1       4      11       1 1.00 1.00            23a  OCC     789  22211   
        Sus. + E5{1}                    2       5      15       8 1.00 1.00            23a  OCC     954  22211   
        Sus. + E6{1}                    2       4      18       3 1.00 1.00            23a  OCC     923  22211   
        Sus. + E7{1}                    0       5      18       8 1.00 1.00            23a  OCC     978  22211   
        Sus. + E8{1}                    0       4      20       2 1.00 1.00            23a  OCC     975  22211   
  
 H00    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 502       4       1       7 1.08 1.19 1.00 1.00  23a SUST     613  16700   
        TR:Amb to T1{1}                 0       2      17       6 1.44 1.58 1.58 1.00 (17) DISP     582  25050   
        Amb to T1{1}                    0       2      17       6 1.44 1.58 1.58 1.00 (17) DISP     582  25050   
        Sus. + E1{1}                    1       7      11      11 1.08 1.19            23a  OCC     888  22211   
        Sus. + E2{1}                    1       6       6      10 1.08 1.19            23a  OCC     766  22211   
        Sus. + E3{1}                    1       6       9       9 1.08 1.19            23a  OCC     834  22211   
        Sus. + E4{1}                    1       7       5      11 1.08 1.19            23a  OCC     766  22211   
        Sus. + E5{1}                    2       8      19      12 1.08 1.19            23a  OCC    1106  22211   
        Sus. + E6{1}                    2       6      13      11 1.08 1.19            23a  OCC     937  22211   
        Sus. + E7{1}                    0       7      18      10 1.08 1.19            23a  OCC    1081  22211   
        Sus. + E8{1}                    1       7      13      12 1.08 1.19            23a  OCC     952  22211   
  
 F13    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 503       3       1       7 1.00 1.00 1.00 1.00  23a SUST     597  16700   
        TR:Amb to T1{1}                 0       1      12       6 1.00 1.00 1.00 1.00 (17) DISP     280  25050   
        Amb to T1{1}                    0       1      12       6 1.00 1.00 1.00 1.00 (17) DISP     280  25050   
        Sus. + E1{1}                    1       6       7      11 1.00 1.00            23a  OCC     770  22211   
        Sus. + E2{1}                    1       5       4      10 1.00 1.00            23a  OCC     704  22211   
        Sus. + E3{1}                    1       5       7       9 1.00 1.00            23a  OCC     741  22211   
        Sus. + E4{1}                    1       6       4      11 1.00 1.00            23a  OCC     722  22211   
        Sus. + E5{1}                    2       7      12      12 1.00 1.00            23a  OCC     889  22211   
        Sus. + E6{1}                    2       5       8      11 1.00 1.00            23a  OCC     786  22211   
        Sus. + E7{1}                    0       6      13      10 1.00 1.00            23a  OCC     874  22211   
        Sus. + E8{1}                    1       6       9      12 1.00 1.00            23a  OCC     814  22211   
  
 A01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       0       0       0 1.00 1.00 1.00 1.00  23a SUST     512  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A00    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       0       0       0 1.00 1.00 1.00 1.00  23a SUST     508  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
  
 L07    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       6       0       2 1.00 1.00 1.00 1.00  23a SUST     867  16700   
        TR:Amb to T1{1}                 6       6       1       0 1.00 1.00 1.00 1.00 (17) DISP     517  25050   
        Amb to T1{1}                    6       6       1       0 1.00 1.00 1.00 1.00 (17) DISP     517  25050   
        Sus. + E1{1}                    7      10       1       4 1.00 1.00            23a  OCC    1299  22211   
        Sus. + E2{1}                    6       9       1       4 1.00 1.00            23a  OCC    1286  22211   
        Sus. + E3{1}                    7       9       1       4 1.00 1.00            23a  OCC    1255  22211   
        Sus. + E4{1}                    6       9       1       4 1.00 1.00            23a  OCC    1233  22211   
        Sus. + E5{1}                    3       8       2       4 1.00 1.00            23a  OCC    1182  22211   
        Sus. + E6{1}                    3       8       0       4 1.00 1.00            23a  OCC    1139  22211   
        Sus. + E7{1}                    3       8       1       4 1.00 1.00            23a  OCC    1149  22211   
        Sus. + E8{1}                    3       7       0       4 1.00 1.00            23a  OCC    1088  22211   
  
 L10    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       2       4       0 1.00 1.00 1.00 1.00  23a SUST     768  16700   
        TR:Amb to T1{1}                 5       0       9       1 1.00 1.00 1.00 1.00 (17) DISP     819  25050   
        Amb to T1{1}                    5       0       9       1 1.00 1.00 1.00 1.00 (17) DISP     819  25050   
        Sus. + E1{1}                    1       4       8       1 1.00 1.00            23a  OCC    1202  22211   
        Sus. + E2{1}                    1       4       8       2 1.00 1.00            23a  OCC    1209  22211   
        Sus. + E3{1}                    0       4       9       1 1.00 1.00            23a  OCC    1215  22211   
        Sus. + E4{1}                    0       4       8       2 1.00 1.00            23a  OCC    1203  22211   
        Sus. + E5{1}                    0       4       7       0 1.00 1.00            23a  OCC    1068  22211   
        Sus. + E6{1}                    0       4       6       1 1.00 1.00            23a  OCC    1043  22211   
        Sus. + E7{1}                    1       4       7       1 1.00 1.00            23a  OCC    1093  22211   
        Sus. + E8{1}                    1       4       6       1 1.00 1.00            23a  OCC    1029  22211   
  
 L09 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       4       2       0 1.00 1.00 1.00 1.00  23a SUST     768  16700   
        TR:Amb to T1{1}                 5       9       0       1 1.31 1.09 1.00 1.00 (17) DISP    1066  25050   
        Amb to T1{1}                    5       9       0       1 1.31 1.09 1.00 1.00 (17) DISP    1066  25050   
        Sus. + E1{1}                    1       8       4       1 1.00 1.00            23a  OCC    1200  22211   
        Sus. + E2{1}                    1       8       4       2 1.00 1.00            23a  OCC    1208  22211   
        Sus. + E3{1}                    0       9       4       1 1.00 1.00            23a  OCC    1214  22211   
        Sus. + E4{1}                    0       8       4       2 1.00 1.00            23a  OCC    1202  22211   
        Sus. + E5{1}                    0       7       4       0 1.00 1.00            23a  OCC    1068  22211   
        Sus. + E6{1}                    0       6       4       1 1.00 1.00            23a  OCC    1043  22211   
        Sus. + E7{1}                    1       7       4       1 1.00 1.00            23a  OCC    1093  22211   
        Sus. + E8{1}                    1       6       4       1 1.00 1.00            23a  OCC    1029  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L09 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       2       4       0 1.00 1.00 1.00 1.00  23a SUST     768  16700   
        TR:Amb to T1{1}                 5       0       9       1 1.00 1.00 1.00 1.00 (17) DISP     820  25050   
        Amb to T1{1}                    5       0       9       1 1.00 1.00 1.00 1.00 (17) DISP     820  25050   
        Sus. + E1{1}                    1       4       8       1 1.00 1.00            23a  OCC    1200  22211   
        Sus. + E2{1}                    1       4       8       2 1.00 1.00            23a  OCC    1208  22211   
        Sus. + E3{1}                    0       4       9       1 1.00 1.00            23a  OCC    1214  22211   
        Sus. + E4{1}                    0       4       8       2 1.00 1.00            23a  OCC    1202  22211   
        Sus. + E5{1}                    0       4       7       0 1.00 1.00            23a  OCC    1068  22211   
        Sus. + E6{1}                    0       4       6       1 1.00 1.00            23a  OCC    1043  22211   
        Sus. + E7{1}                    1       4       7       1 1.00 1.00            23a  OCC    1093  22211   
        Sus. + E8{1}                    1       4       6       1 1.00 1.00            23a  OCC    1029  22211   
  
 L06    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       1       1       2 1.00 1.00 1.00 1.00  23a SUST     484  16700   
        TR:Amb to T1{1}                 6       6       0       0 1.00 1.00 1.00 1.00 (17) DISP     534  25050   
        Amb to T1{1}                    6       6       0       0 1.00 1.00 1.00 1.00 (17) DISP     534  25050   
        Sus. + E1{1}                    6       6       4       4 1.00 1.00            23a  OCC    1086  22211   
        Sus. + E2{1}                    5       6       6       4 1.00 1.00            23a  OCC    1184  22211   
        Sus. + E3{1}                    6       6       4       4 1.00 1.00            23a  OCC    1102  22211   
        Sus. + E4{1}                    6       6       6       4 1.00 1.00            23a  OCC    1175  22211   
        Sus. + E5{1}                    2       1       5       4 1.00 1.00            23a  OCC     853  22211   
        Sus. + E6{1}                    2       2       7       4 1.00 1.00            23a  OCC    1051  22211   
        Sus. + E7{1}                    2       1       5       4 1.00 1.00            23a  OCC     886  22211   
        Sus. + E8{1}                    2       2       6       4 1.00 1.00            23a  OCC    1010  22211   
  
 L09 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       4       1       2 1.00 1.00 1.00 1.00  23a SUST     761  16700   
        TR:Amb to T1{1}                 7       9       0       1 1.31 1.09 1.00 1.00 (17) DISP    1114  25050   
        Amb to T1{1}                    7       9       0       1 1.31 1.09 1.00 1.00 (17) DISP    1114  25050   
        Sus. + E1{1}                    6       8       3       2 1.00 1.00            23a  OCC    1147  22211   
        Sus. + E2{1}                    5       8       4       2 1.00 1.00            23a  OCC    1166  22211   
        Sus. + E3{1}                    6       8       3       2 1.00 1.00            23a  OCC    1156  22211   
        Sus. + E4{1}                    5       8       4       2 1.00 1.00            23a  OCC    1155  22211   
        Sus. + E5{1}                    2       7       3       3 1.00 1.00            23a  OCC    1075  22211   
        Sus. + E6{1}                    2       6       4       2 1.00 1.00            23a  OCC    1043  22211   
        Sus. + E7{1}                    3       7       3       3 1.00 1.00            23a  OCC    1099  22211   
        Sus. + E8{1}                    3       6       4       2 1.00 1.00            23a  OCC    1034  22211   
  
 L08    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       5       0       2 1.00 1.00 1.00 1.00  23a SUST     766  16700   
        TR:Amb to T1{1}                 6       9       1       0 1.00 1.00 1.00 1.00 (17) DISP     839  25050   
        Amb to T1{1}                    6       9       1       0 1.00 1.00 1.00 1.00 (17) DISP     839  25050   
        Sus. + E1{1}                    7       8       1       4 1.00 1.00            23a  OCC    1135  22211   
        Sus. + E2{1}                    6       8       2       4 1.00 1.00            23a  OCC    1155  22211   
        Sus. + E3{1}                    8       8       1       4 1.00 1.00            23a  OCC    1136  22211   
        Sus. + E4{1}                    7       8       2       4 1.00 1.00            23a  OCC    1140  22211   
        Sus. + E5{1}                    3       7       0       4 1.00 1.00            23a  OCC    1084  22211   
        Sus. + E6{1}                    3       6       1       4 1.00 1.00            23a  OCC    1049  22211   
        Sus. + E7{1}                    3       8       0       4 1.00 1.00            23a  OCC    1099  22211   
        Sus. + E8{1}                    3       7       1       4 1.00 1.00            23a  OCC    1036  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L09 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       5       0       2 1.00 1.00 1.00 1.00  23a SUST     766  16700   
        TR:Amb to T1{1}                 6       9       1       0 1.31 1.09 1.00 1.00 (17) DISP    1091  25050   
        Amb to T1{1}                    6       9       1       0 1.31 1.09 1.00 1.00 (17) DISP    1091  25050   
        Sus. + E1{1}                    7       8       1       4 1.00 1.00            23a  OCC    1134  22211   
        Sus. + E2{1}                    6       8       2       4 1.00 1.00            23a  OCC    1154  22211   
        Sus. + E3{1}                    8       8       1       4 1.00 1.00            23a  OCC    1136  22211   
        Sus. + E4{1}                    7       8       2       4 1.00 1.00            23a  OCC    1139  22211   
        Sus. + E5{1}                    3       7       0       4 1.00 1.00            23a  OCC    1084  22211   
        Sus. + E6{1}                    3       6       1       4 1.00 1.00            23a  OCC    1048  22211   
        Sus. + E7{1}                    3       8       0       4 1.00 1.00            23a  OCC    1098  22211   
        Sus. + E8{1}                    3       7       1       4 1.00 1.00            23a  OCC    1036  22211   
  
 L09 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       5       0       2 1.00 1.00 1.00 1.00  23a SUST     766  16700   
        TR:Amb to T1{1}                 6       9       1       0 1.00 1.00 1.00 1.00 (17) DISP     840  25050   
        Amb to T1{1}                    6       9       1       0 1.00 1.00 1.00 1.00 (17) DISP     840  25050   
        Sus. + E1{1}                    7       8       1       4 1.00 1.00            23a  OCC    1134  22211   
        Sus. + E2{1}                    6       8       2       4 1.00 1.00            23a  OCC    1154  22211   
        Sus. + E3{1}                    8       8       1       4 1.00 1.00            23a  OCC    1136  22211   
        Sus. + E4{1}                    7       8       2       4 1.00 1.00            23a  OCC    1139  22211   
        Sus. + E5{1}                    3       7       0       4 1.00 1.00            23a  OCC    1084  22211   
        Sus. + E6{1}                    3       6       1       4 1.00 1.00            23a  OCC    1048  22211   
        Sus. + E7{1}                    3       8       0       4 1.00 1.00            23a  OCC    1098  22211   
        Sus. + E8{1}                    3       7       1       4 1.00 1.00            23a  OCC    1036  22211   
  
 V01    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       0       0       0 1.72 1.72 1.00 1.00  23a SUST     312  16700   
        TR:Amb to T1{1}                 0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E2{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E3{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E4{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E5{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E6{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E7{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E8{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
  
 S09    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       1       0       0 1.18 1.18 1.00 1.00  23a SUST     378  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E2{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E3{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E4{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E5{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E6{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E7{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E8{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 344 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 343 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
01:57 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 191 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 O01    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       0       0       0 1.72 1.72 1.00 1.00  23a SUST     312  16700   
        TR:Amb to T1{1}                 0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E2{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E3{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E4{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E5{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E6{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E7{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E8{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
  
 N06    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       1       0       0 1.18 1.18 1.00 1.00  23a SUST     378  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E2{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E3{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E4{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E5{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E6{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E7{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E8{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211     
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                            R E S U L T    S U M M A R Y                                                         
                            ----------------------------                                                         
                                                                                                                 
                                                                                                                 
  
  
  
 Maximum restraint forces (lb)                                                   
 ------------------------------                                                  
  
          Maximum X :       331      Point : C15        Load Comb.: Static Seismic 1{1}                          
          Maximum Y :      -535      Point : C15        Load Comb.: GT1P1{1}                                     
          Maximum Z :      -499      Point : N53        Load Comb.: GT1P1{1}                                     
          Max. total:       636      Point : C15        Load Comb.: GT1P1{1}                                     
  
 Maximum restraint moments (ft-lb)                                               
 ----------------------------------                                              
  
          Maximum X :      -331      Point : B13        Load Comb.: GT1P1E5{1}                                   
          Maximum Y :      -777      Point : P04        Load Comb.: GT1P1E7{1}                                   
          Maximum Z :      -353      Point : B13        Load Comb.: GT1P1E8{1}                                   
          Max. total:       800      Point : P04        Load Comb.: GT1P1E7{1}                                     
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                            R E S U L T    S U M M A R Y                                                         
                            ----------------------------                                                         
                                                                                                                 
                                                                                                                 
  
     Maximum sustained stress                                                    
  
                              Point            : M03 F                           
                              Stress    psi    : 5502                            
                              Allowable psi    : 16700                           
                              Ratio            : 0.33                            
                              Load combination : GR + Max P{1}                   
  
     Maximum displacement stress                                                 
  
                              Point            : N53                             
                              Stress    psi    : 6641                            
                              Allowable psi    : 25050                           
                              Ratio            : 0.27                            
                              Load combination : Max Range                       
  
     Maximum occasional stress                                                   
  
                              Point            : K09                             
                              Stress    psi    : 8699                            
                              Allowable psi    : 22211                           
                              Ratio            : 0.39                            
                              Load combination : Sus. + E7{1}                    
  
     Maximum hoop stress                                                         
  
                              Point            : C27                             
                              Stress    psi    : 1406                            
                              Allowable psi    : 16700                           
                              Ratio            : 0.08                            
                              Load combination : Max P{1}                          
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                            R E S U L T    S U M M A R Y                                                         
                            ----------------------------                                                         
                                                                                                                 
                                                                                                                 
  
     Maximum sustained stress ratio                                              
  
                              Point            : M03 F                           
                              Stress    psi    : 5502                            
                              Allowable psi    : 16700                           
                              Ratio            : 0.33                            
                              Load combination : GR + Max P{1}                   
  
     Maximum displacement stress ratio                                           
  
                              Point            : N53                             
                              Stress    psi    : 6641                            
                              Allowable psi    : 25050                           
                              Ratio            : 0.27                            
                              Load combination : Max Range                       
  
     Maximum occasional stress ratio                                             
  
                              Point            : K09                             
                              Stress    psi    : 8699                            
                              Allowable psi    : 22211                           
                              Ratio            : 0.39                            
                              Load combination : Sus. + E7{1}                    
  
     Maximum hoop stress ratio                                                   
  
                              Point            : C27                             
                              Stress    psi    : 1406                            
                              Allowable psi    : 16700                           
                              Ratio            : 0.08                            
                              Load combination : Max P{1}                        
  
  
  
     * * * The system satisfies ASME B31.3 (2016) code requirements * * *        
     * * * for the selected options                                 * * *        
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             *                             *******   **  *******   *******       
            ***               **           **    **  **  **    **  **            
           ** **            ******         **    **  **  **    **  **            
          **   **    **   **  **   *****   *******   **  *******   *****         
         *********   **   **  **  **   **  **        **  **        **            
        **       **  **   **  **  **   **  **        **  **        **            
       **         **  *****   **   *****   **        **  **        *******       
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          ************************************************************ 
          **                                                        ** 
          **              AUTOPIPE SYSTEM INFORMATION               ** 
          **                                                        ** 
          ************************************************************ 
  
  
  
          SYSTEM NAME : ETF Load-In Facility Backup Min Operating Temp   
  
  
          PROJECT ID  : WRPS-310                                 
                        ETF LI FAC BACKUP MIN TEMP               
  
  
          PREPARED BY  : ______________________________ 
                         MICHAEL QUINTANA         
  
          CHECKED BY   : ______________________________ 
                                                  
  
          1ST APPROVER : ______________________________ 
                                                  
  
          2ND APPROVER : ______________________________ 
                                                  
  
  
          PIPING CODE            : ASME B31.3               
  
          YEAR                   : 2016                             
  
          VERTICAL AXIS          : Y 
  
          AMBIENT TEMPERATURE    :   80.0 deg F     
  
          COMPONENT LIBRARY      : AUTOPIPE 
  
          MATERIAL LIBRARY       : B313-16  
  
          MODEL REVISION NUMBER  :     1   
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                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
  
 A03     Guide     Tag No.: <None>  [ID: A03  1]                                 
         Gravity{1}                    0    -26      0     26       0       0       0       0                    
         Thermal 1{1}                 19     -1     10     21       0       0       0       0                    
         Static Seismic 1{1}         -18      3      2     19       0       0       0       0                    
         Static Seismic 2{1}         -18      3    -10     21       0       0       0       0                    
         Static Seismic 3{1}         -18     -3      1     19       0       0       0       0                    
         Static Seismic 4{1}         -18     -3    -10     21       0       0       0       0                    
         Static Seismic 5{1}         -18      3      5     19       0       0       0       0                    
         Static Seismic 6{1}         -18      3    -10     21       0       0       0       0                    
         Static Seismic 7{1}         -18     -3      4     19       0       0       0       0                    
         Static Seismic 8{1}         -18     -3    -10     21       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                       19    -27     10     34       0       0       0       0                    
         GT1P1{1}                     18    -27     10     34       0       0       0       0                    
         GT1P1E1{1}                    0    -23     11     26       0       0       0       0                    
         GT1P1E2{1}                    0    -24      0     24       0       0       0       0                    
         GT1P1E3{1}                    0    -30     11     32       0       0       0       0                    
         GT1P1E4{1}                    0    -30      0     30       0       0       0       0                    
         GT1P1E5{1}                    0    -24     14     28       0       0       0       0                    
         GT1P1E6{1}                    0    -24      0     24       0       0       0       0                    
         GT1P1E7{1}                    0    -30     14     33       0       0       0       0                    
         GT1P1E8{1}                    0    -30      0     30       0       0       0       0                    
  
 A10     Guide     Tag No.: <None>  [ID: A10  1]                                 
         Gravity{1}                    0    -43      0     43       0       0       0       0                    
         Thermal 1{1}                 51      0    -23     55       0       0       0       0                    
         Static Seismic 1{1}         -51      5     22     55       0       0       0       0                    
         Static Seismic 2{1}         -51      5      4     51       0       0       0       0                    
         Static Seismic 3{1}         -51     -5     22     55       0       0       0       0                    
         Static Seismic 4{1}         -51     -5      5     51       0       0       0       0                    
         Static Seismic 5{1}         -51      5     22     55       0       0       0       0                    
         Static Seismic 6{1}         -51      5      9     52       0       0       0       0                    
         Static Seismic 7{1}         -51     -5     22     55       0       0       0       0                    
         Static Seismic 8{1}         -51     -5      9     52       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                       51    -43    -23     70       0       0       0       0                    
         GT1P1{1}                     51    -43    -22     70       0       0       0       0                    
         GT1P1E1{1}                    0    -38      0     38       0       0       0       0                    
         GT1P1E2{1}                    0    -38    -18     42       0       0       0       0                    
         GT1P1E3{1}                    0    -48      0     48       0       0       0       0                    
         GT1P1E4{1}                    0    -48    -18     51       0       0       0       0                    
         GT1P1E5{1}                    0    -37      0     37       0       0       0       0                    
         GT1P1E6{1}                    0    -37    -13     39       0       0       0       0                    
         GT1P1E7{1}                    0    -48      0     48       0       0       0       0                    
         GT1P1E8{1}                    0    -47    -13     49       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   2 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 A11     Guide     Tag No.: <None>  [ID: A11  1]                                 
         Gravity{1}                    0    -67      0     67       0       0       0       0                    
         Thermal 1{1}                 -2      2     43     43       0       0       0       0                    
         Static Seismic 1{1}           2      8    -42     43       0       0       0       0                    
         Static Seismic 2{1}           2      8    -42     43       0       0       0       0                    
         Static Seismic 3{1}           2     -8    -42     43       0       0       0       0                    
         Static Seismic 4{1}           2     -8    -42     43       0       0       0       0                    
         Static Seismic 5{1}           2      8    -42     43       0       0       0       0                    
         Static Seismic 6{1}           2      8    -42     43       0       0       0       0                    
         Static Seismic 7{1}           2     -8    -41     41       0       0       0       0                    
         Static Seismic 8{1}           2     -8    -42     43       0       0       0       0                    
         Pressure 1{1}                 0      0     -1      1       0       0       0       0                    
         GT1{1}                       -2    -64     43     78       0       0       0       0                    
         GT1P1{1}                     -2    -64     42     77       0       0       0       0                    
         GT1P1E1{1}                    0    -57      0     57       0       0       0       0                    
         GT1P1E2{1}                    0    -57      0     57       0       0       0       0                    
         GT1P1E3{1}                    0    -73      0     73       0       0       0       0                    
         GT1P1E4{1}                    0    -73      0     73       0       0       0       0                    
         GT1P1E5{1}                    0    -56      0     56       0       0       0       0                    
         GT1P1E6{1}                    0    -56      0     56       0       0       0       0                    
         GT1P1E7{1}                    0    -72      2     72       0       0       0       0                    
         GT1P1E8{1}                    0    -72      0     72       0       0       0       0                    
  
 A12     Guide     Tag No.: <None>  [ID: A12  2]                                 
         Gravity{1}                    0    -23    -15     27       0       0       0       0                    
         Thermal 1{1}                -14     -3     30     33       0       0       0       0                    
         Static Seismic 1{1}          14     -7     73     74       0       0       0       0                    
         Static Seismic 2{1}          14     -1    -92     93       0       0       0       0                    
         Static Seismic 3{1}          14    -13     62     65       0       0       0       0                    
         Static Seismic 4{1}          14     -7   -101    102       0       0       0       0                    
         Static Seismic 5{1}          14      3     70     71       0       0       0       0                    
         Static Seismic 6{1}          14      9    -95     97       0       0       0       0                    
         Static Seismic 7{1}          14     -4     59     61       0       0       0       0                    
         Static Seismic 8{1}          14      3   -105    106       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -14    -26     15     33       0       0       0       0                    
         GT1P1{1}                    -14    -26     15     33       0       0       0       0                    
         GT1P1E1{1}                    0    -33     88     94       0       0       0       0                    
         GT1P1E2{1}                    0    -27    -77     81       0       0       0       0                    
         GT1P1E3{1}                    0    -40     77     87       0       0       0       0                    
         GT1P1E4{1}                    0    -34    -86     93       0       0       0       0                    
         GT1P1E5{1}                    0    -23     85     88       0       0       0       0                    
         GT1P1E6{1}                    0    -17    -80     82       0       0       0       0                    
         GT1P1E7{1}                    0    -30     74     80       0       0       0       0                    
         GT1P1E8{1}                    0    -23    -90     93       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   3 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 A16     Guide     Tag No.: <None>  [ID: A16  1]                                 
         Gravity{1}                    0    -46      0     46       0       0       0       0                    
         Thermal 1{1}                -22      7     20     31       0       0       0       0                    
         Static Seismic 1{1}          64     20    -20     70       0       0       0       0                    
         Static Seismic 2{1}          54     11    -20     58       0       0       0       0                    
         Static Seismic 3{1}          62     11    -20     67       0       0       0       0                    
         Static Seismic 4{1}          52      2    -20     56       0       0       0       0                    
         Static Seismic 5{1}         -12      6    -20     24       0       0       0       0                    
         Static Seismic 6{1}         -16     -4    -20     26       0       0       0       0                    
         Static Seismic 7{1}         -12     -4    -20     24       0       0       0       0                    
         Static Seismic 8{1}         -15    -14    -20     29       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -22    -38     20     48       0       0       0       0                    
         GT1P1{1}                    -22    -38     20     49       0       0       0       0                    
         GT1P1E1{1}                   42    -18      0     45       0       0       0       0                    
         GT1P1E2{1}                   32    -27      0     42       0       0       0       0                    
         GT1P1E3{1}                   40    -28      0     49       0       0       0       0                    
         GT1P1E4{1}                   30    -37      0     48       0       0       0       0                    
         GT1P1E5{1}                  -34    -33      0     48       0       0       0       0                    
         GT1P1E6{1}                  -38    -42      0     57       0       0       0       0                    
         GT1P1E7{1}                  -34    -42      0     54       0       0       0       0                    
         GT1P1E8{1}                  -37    -52      0     64       0       0       0       0                    
  
 A17     Guide     Tag No.: <None>  [ID: A17  1]                                 
         Gravity{1}                    0    -41      0     41       0       0       0       0                    
         Thermal 1{1}                -42    -29     26     57       0       0       0       0                    
         Static Seismic 1{1}          55    -11    -27     63       0       0       0       0                    
         Static Seismic 2{1}          69      1    -27     74       0       0       0       0                    
         Static Seismic 3{1}          58    -23    -27     68       0       0       0       0                    
         Static Seismic 4{1}          72    -11    -27     78       0       0       0       0                    
         Static Seismic 5{1}          42      2    -27     50       0       0       0       0                    
         Static Seismic 6{1}          42     15    -27     52       0       0       0       0                    
         Static Seismic 7{1}          42     -9    -27     51       0       0       0       0                    
         Static Seismic 8{1}          42      4    -27     50       0       0       0       0                    
         Pressure 1{1}                 0      1      1      1       0       0       0       0                    
         GT1{1}                      -42    -70     26     86       0       0       0       0                    
         GT1P1{1}                    -42    -70     27     86       0       0       0       0                    
         GT1P1E1{1}                   13    -81      0     82       0       0       0       0                    
         GT1P1E2{1}                   27    -69      0     74       0       0       0       0                    
         GT1P1E3{1}                   16    -93      0     94       0       0       0       0                    
         GT1P1E4{1}                   30    -81      0     86       0       0       0       0                    
         GT1P1E5{1}                    0    -67      0     67       0       0       0       0                    
         GT1P1E6{1}                    0    -55      0     55       0       0       0       0                    
         GT1P1E7{1}                    0    -79      0     79       0       0       0       0                    
         GT1P1E8{1}                    0    -66      0     66       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   4 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 A18     Guide     Tag No.: <None>  [ID: A18  1]                                 
         Gravity{1}                    0   -166      0    166       0       0       0       0                    
         Thermal 1{1}                 -4     63    -80    102       0       0       0       0                    
         Static Seismic 1{1}           5     25     81     85       0       0       0       0                    
         Static Seismic 2{1}           6     34     81     88       0       0       0       0                    
         Static Seismic 3{1}           3    -15     81     83       0       0       0       0                    
         Static Seismic 4{1}           4     -6     81     81       0       0       0       0                    
         Static Seismic 5{1}         -60      5     81    101       0       0       0       0                    
         Static Seismic 6{1}         -50     14     81     96       0       0       0       0                    
         Static Seismic 7{1}         -60    -35     81    107       0       0       0       0                    
         Static Seismic 8{1}         -50    -26     81     99       0       0       0       0                    
         Pressure 1{1}                 1     -1     -1      1       0       0       0       0                    
         GT1{1}                       -4   -103    -80    131       0       0       0       0                    
         GT1P1{1}                     -3   -104    -81    132       0       0       0       0                    
         GT1P1E1{1}                    1    -79      0     79       0       0       0       0                    
         GT1P1E2{1}                    3    -70      0     70       0       0       0       0                    
         GT1P1E3{1}                    0   -119      0    119       0       0       0       0                    
         GT1P1E4{1}                    0   -110      0    110       0       0       0       0                    
         GT1P1E5{1}                  -63    -99      0    117       0       0       0       0                    
         GT1P1E6{1}                  -53    -90      0    105       0       0       0       0                    
         GT1P1E7{1}                  -63   -139      0    153       0       0       0       0                    
         GT1P1E8{1}                  -53   -130      0    141       0       0       0       0                    
  
 A46     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                   -2   -202      1    202      87     -11    -124     152                    
         Thermal 1{1}                 10     -3     -5     11      34      19      37      54                    
         Static Seismic 1{1}          46    -16     42     64    -171      -3     131     215                    
         Static Seismic 2{1}          43     -9    -27     51      99      15     127     161                    
         Static Seismic 3{1}          45    -64     43     89    -159      -9     102     189                    
         Static Seismic 4{1}          42    -57    -26     75     111       8      98     148                    
         Static Seismic 5{1}         -38     51     31     71    -152     -24     -80     174                    
         Static Seismic 6{1}         -42     60    -38     82     119      -6     -87     148                    
         Static Seismic 7{1}         -38      3     32     50    -140     -30    -109     180                    
         Static Seismic 8{1}         -43     12    -37     57     132     -13    -116     176                    
         Pressure 1{1}                 0      0      0      0       0       0      -1       1                    
         GT1{1}                        8   -204     -4    205     121       9     -87     150                    
         GT1P1{1}                      8   -204     -4    204     121       8     -88     150                    
         GT1P1E1{1}                   54   -220     38    230     -50       5      43      66                    
         GT1P1E2{1}                   50   -213    -31    221     220      23      39     225                    
         GT1P1E3{1}                   53   -268     39    276     -38      -1      14      40                    
         GT1P1E4{1}                   50   -261    -29    267     232      17      10     233                    
         GT1P1E5{1}                  -30   -153     27    159     -31     -15    -168     171                    
         GT1P1E6{1}                  -34   -145    -42    154     241       2    -175     297                    
         GT1P1E7{1}                  -31   -201     29    205     -19     -22    -197     199                    
         GT1P1E8{1}                  -35   -192    -40    200     253      -4    -204     325                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   5 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 B13     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    2   -314     13    314      67     -19    -185     197                    
         Thermal 1{1}                  4    -38    -21     43      98      21     -18     102                    
         Static Seismic 1{1}          49     84     37    104    -175       6     196     263                    
         Static Seismic 2{1}          48     58    -33     82      83      20     178     197                    
         Static Seismic 3{1}          49     10     44     67    -183      -5     153     239                    
         Static Seismic 4{1}          48    -15    -25     56      75       9     135     155                    
         Static Seismic 5{1}         -43     27     46     69    -185     -33    -105     216                    
         Static Seismic 6{1}         -46      1    -23     51      73     -20    -129     150                    
         Static Seismic 7{1}         -43    -46     54     83    -193     -43    -149     248                    
         Static Seismic 8{1}         -46    -73    -15     87      65     -30    -173     187                    
         Pressure 1{1}                 0      1      0      1      -1       0       0       1                    
         GT1{1}                        6   -352     -8    352     165       2    -203     262                    
         GT1P1{1}                      6   -351     -8    351     164       2    -203     261                    
         GT1P1E1{1}                   55   -268     29    275     -10       7      -7      14                    
         GT1P1E2{1}                   54   -293    -41    301     247      21     -25     249                    
         GT1P1E3{1}                   55   -341     37    347     -19      -3     -50      53                    
         GT1P1E4{1}                   54   -366    -33    372     239      11     -68     249                    
         GT1P1E5{1}                  -38   -324     39    328     -21     -31    -308     311                    
         GT1P1E6{1}                  -40   -350    -31    354     237     -18    -332     408                    
         GT1P1E7{1}                  -38   -397     47    402     -29     -42    -352     356                    
         GT1P1E8{1}                  -40   -424    -23    426     229     -29    -376     441                    
  
 C00     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                   -1   -107      0    107       2      -4      56      56                    
         Thermal 1{1}                  7   -151     38    156     -42      28     123     133                    
         Static Seismic 1{1}          35     20     14     42     -18       0     110     111                    
         Static Seismic 2{1}          40      2    -15     43      23       7     147     149                    
         Static Seismic 3{1}          34     -5     14     37     -17      -1     123     124                    
         Static Seismic 4{1}          39    -25    -14     48      21       7     158     159                    
         Static Seismic 5{1}         -25     32      9     41      -3     -32     -83      89                    
         Static Seismic 6{1}         -22      2    -14     27      20     -16     -56      62                    
         Static Seismic 7{1}         -26      6      9     28      -3     -33     -72      79                    
         Static Seismic 8{1}         -23    -24    -14     36      19     -16     -46      52                    
         Pressure 1{1}                 0      4     -1      4       3      -1      -3       4                    
         GT1{1}                        5   -258     39    261     -39      24     179     185                    
         GT1P1{1}                      5   -254     37    256     -36      22     177     182                    
         GT1P1E1{1}                   40   -233     51    242     -54      23     287     292                    
         GT1P1E2{1}                   45   -252     23    257     -14      30     324     326                    
         GT1P1E3{1}                   40   -259     51    267     -53      21     300     305                    
         GT1P1E4{1}                   44   -278     23    283     -15      29     335     336                    
         GT1P1E5{1}                  -19   -222     47    228     -39      -9      94     102                    
         GT1P1E6{1}                  -17   -251     23    253     -17       7     120     122                    
         GT1P1E7{1}                  -20   -248     47    253     -39     -11     105     112                    
         GT1P1E8{1}                  -18   -278     24    279     -18       6     130     132                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   6 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 C15     Guide     Tag No.: <None>  [ID: C15  1]                                 
         Gravity{1}                    0   -168      0    168       0       0       0       0                    
         Thermal 1{1}                 34    186    -51    196       0       0       0       0                    
         Static Seismic 1{1}         -34     -9     49     60       0       0       0       0                    
         Static Seismic 2{1}         -34      2     12     36       0       0       0       0                    
         Static Seismic 3{1}         -34    -49     49     77       0       0       0       0                    
         Static Seismic 4{1}         -34    -36      9     50       0       0       0       0                    
         Static Seismic 5{1}         -34     10     40     54       0       0       0       0                    
         Static Seismic 6{1}         -34     38     -8     51       0       0       0       0                    
         Static Seismic 7{1}         -34    -28     39     59       0       0       0       0                    
         Static Seismic 8{1}         -34      0    -11     36       0       0       0       0                    
         Pressure 1{1}                 0     -5      2      6       0       0       0       0                    
         GT1{1}                       34     18    -51     64       0       0       0       0                    
         GT1P1{1}                     34     13    -49     61       0       0       0       0                    
         GT1P1E1{1}                    0      4      0      4       0       0       0       0                    
         GT1P1E2{1}                    0     15    -37     40       0       0       0       0                    
         GT1P1E3{1}                    0    -36      0     36       0       0       0       0                    
         GT1P1E4{1}                    0    -23    -40     46       0       0       0       0                    
         GT1P1E5{1}                    0     23     -9     24       0       0       0       0                    
         GT1P1E6{1}                    0     50    -57     76       0       0       0       0                    
         GT1P1E7{1}                    0    -16    -10     18       0       0       0       0                    
         GT1P1E8{1}                    0     12    -60     61       0       0       0       0                    
  
 C19     Guide     Tag No.: <None>  [ID: C19  1]                                 
         Gravity{1}                    0   -160      0    160       0       0       0       0                    
         Thermal 1{1}                 -4    125    -27    128       0       0       0       0                    
         Static Seismic 1{1}           4    116     28    119       0       0       0       0                    
         Static Seismic 2{1}           4     51   -128    138       0       0       0       0                    
         Static Seismic 3{1}           4     79     28     84       0       0       0       0                    
         Static Seismic 4{1}           4     10   -122    122       0       0       0       0                    
         Static Seismic 5{1}           4    124     28    128       0       0       0       0                    
         Static Seismic 6{1}           4     30   -124    128       0       0       0       0                    
         Static Seismic 7{1}           4     88     28     92       0       0       0       0                    
         Static Seismic 8{1}           4    -11   -119    119       0       0       0       0                    
         Pressure 1{1}                 0     -2     -1      2       0       0       0       0                    
         GT1{1}                       -4    -35    -27     44       0       0       0       0                    
         GT1P1{1}                     -4    -36    -28     46       0       0       0       0                    
         GT1P1E1{1}                    0     79      0     79       0       0       0       0                    
         GT1P1E2{1}                    0     14   -156    157       0       0       0       0                    
         GT1P1E3{1}                    0     42      0     42       0       0       0       0                    
         GT1P1E4{1}                    0    -26   -150    152       0       0       0       0                    
         GT1P1E5{1}                    0     88      0     88       0       0       0       0                    
         GT1P1E6{1}                    0     -7   -152    153       0       0       0       0                    
         GT1P1E7{1}                    0     51      0     51       0       0       0       0                    
         GT1P1E8{1}                    0    -47   -147    154       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   7 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 C23     Guide     Tag No.: <None>  [ID: C23  1]                                 
         Gravity{1}                    0    -33      0     33       0       0       0       0                    
         Thermal 1{1}                -19    -10    -27     35       0       0       0       0                    
         Static Seismic 1{1}          19    -11     27     35       0       0       0       0                    
         Static Seismic 2{1}          43      8     27     51       0       0       0       0                    
         Static Seismic 3{1}          19    -19     27     38       0       0       0       0                    
         Static Seismic 4{1}          45     -1     27     52       0       0       0       0                    
         Static Seismic 5{1}         -84    -25     27     91       0       0       0       0                    
         Static Seismic 6{1}         -28      0     27     39       0       0       0       0                    
         Static Seismic 7{1}         -81    -33     27     92       0       0       0       0                    
         Static Seismic 8{1}         -26     -9     27     38       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -19    -43    -27     54       0       0       0       0                    
         GT1P1{1}                    -19    -42    -27     54       0       0       0       0                    
         GT1P1E1{1}                    0    -54      0     54       0       0       0       0                    
         GT1P1E2{1}                   24    -34      0     42       0       0       0       0                    
         GT1P1E3{1}                    0    -62      0     62       0       0       0       0                    
         GT1P1E4{1}                   26    -43      0     50       0       0       0       0                    
         GT1P1E5{1}                 -102    -67      0    123       0       0       0       0                    
         GT1P1E6{1}                  -47    -42      0     63       0       0       0       0                    
         GT1P1E7{1}                 -100    -76      0    126       0       0       0       0                    
         GT1P1E8{1}                  -44    -51      0     68       0       0       0       0                    
  
 C27     Guide     Tag No.: <None>  [ID: C27  1]                                 
         Gravity{1}                    0   -308      0    308       0       0       0       0                    
         Thermal 1{1}               -152     71      4    168       0       0       0       0                    
         Static Seismic 1{1}         150     18     -5    151       0       0       0       0                    
         Static Seismic 2{1}         150     -1     -5    150       0       0       0       0                    
         Static Seismic 3{1}         150    -55     -5    160       0       0       0       0                    
         Static Seismic 4{1}         150    -73     -5    167       0       0       0       0                    
         Static Seismic 5{1}         150      8     -5    150       0       0       0       0                    
         Static Seismic 6{1}          80      2     -5     80       0       0       0       0                    
         Static Seismic 7{1}         146    -64     -5    160       0       0       0       0                    
         Static Seismic 8{1}          78    -69     -5    104       0       0       0       0                    
         Pressure 1{1}                 2     -1      1      3       0       0       0       0                    
         GT1{1}                     -152   -236      4    281       0       0       0       0                    
         GT1P1{1}                   -150   -238      5    281       0       0       0       0                    
         GT1P1E1{1}                    0   -219      0    219       0       0       0       0                    
         GT1P1E2{1}                    0   -239      0    239       0       0       0       0                    
         GT1P1E3{1}                    0   -293      0    293       0       0       0       0                    
         GT1P1E4{1}                    0   -311      0    311       0       0       0       0                    
         GT1P1E5{1}                    0   -230      0    230       0       0       0       0                    
         GT1P1E6{1}                  -70   -235      0    245       0       0       0       0                    
         GT1P1E7{1}                   -4   -301      0    301       0       0       0       0                    
         GT1P1E8{1}                  -72   -307      0    315       0       0       0       0                    
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   8 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 C40     Guide     Tag No.: TYPE 5  [ID: C40  1]                                 
         Gravity{1}                    0   -365      0    365       0       0       0       0                    
         Thermal 1{1}                -38    -95    -20    105       0       0       0       0                    
         Static Seismic 1{1}          37     39     20     58       0       0       0       0                    
         Static Seismic 2{1}          37     78    -69    111       0       0       0       0                    
         Static Seismic 3{1}          37    -48     20     64       0       0       0       0                    
         Static Seismic 4{1}          37    -13    -86     95       0       0       0       0                    
         Static Seismic 5{1}          37     85     24     96       0       0       0       0                    
         Static Seismic 6{1}          37    137     -4    142       0       0       0       0                    
         Static Seismic 7{1}          37     -1     20     42       0       0       0       0                    
         Static Seismic 8{1}          37     46    -21     63       0       0       0       0                    
         Pressure 1{1}                 1      1      0      2       0       0       0       0                    
         GT1{1}                      -38   -460    -20    462       0       0       0       0                    
         GT1P1{1}                    -37   -459    -20    461       0       0       0       0                    
         GT1P1E1{1}                    0   -420      0    420       0       0       0       0                    
         GT1P1E2{1}                    0   -381    -89    391       0       0       0       0                    
         GT1P1E3{1}                    0   -507      0    507       0       0       0       0                    
         GT1P1E4{1}                    0   -472   -106    484       0       0       0       0                    
         GT1P1E5{1}                    0   -374      4    374       0       0       0       0                    
         GT1P1E6{1}                    0   -322    -24    323       0       0       0       0                    
         GT1P1E7{1}                    0   -460      0    460       0       0       0       0                    
         GT1P1E8{1}                    0   -413    -41    415       0       0       0       0                    
  
 C51     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                  -12     42     -1     43     -65       1       4      65                    
         Thermal 1{1}                 76     79     26    113      -2      21     -89      92                    
         Static Seismic 1{1}          23      2     36     43      69     -20     -19      74                    
         Static Seismic 2{1}         -31    -28      2     41      11       4      42      43                    
         Static Seismic 3{1}          21     12     36     43      53     -19     -19      60                    
         Static Seismic 4{1}         -32    -14     15     38      16       2      42      45                    
         Static Seismic 5{1}        -102    -46     29    115      81     -80     138     179                    
         Static Seismic 6{1}        -154    -91    -56    188     -43     -39     194     203                    
         Static Seismic 7{1}        -105    -37     32    116      72     -81     140     177                    
         Static Seismic 8{1}        -155    -77    -43    179     -39     -42     194     202                    
         Pressure 1{1}                -1     -1      0      2       0       0       1       2                    
         GT1{1}                       64    121     24    139     -67      22     -85     111                    
         GT1P1{1}                     63    120     24    138     -67      22     -84     109                    
         GT1P1E1{1}                   86    122     60    161       2       2    -103     103                    
         GT1P1E2{1}                   32     92     26    101     -55      26     -42      74                    
         GT1P1E3{1}                   84    132     60    168     -13       2    -102     103                    
         GT1P1E4{1}                   30    106     40    117     -51      24     -42      70                    
         GT1P1E5{1}                  -39     74     53     99      15     -58      54      81                    
         GT1P1E6{1}                  -92     29    -32    101    -110     -17     110     157                    
         GT1P1E7{1}                  -42     83     56    108       5     -59      56      82                    
         GT1P1E8{1}                  -93     43    -18    104    -106     -20     110     154                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   9 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 D13     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    1   -109      4    109     -13      -1      64      65                    
         Thermal 1{1}                 -2   -168     39    173     -42      17      94     105                    
         Static Seismic 1{1}          41    -53     48     82    -140      14     173     223                    
         Static Seismic 2{1}          43     16    -19     50      39      34     135     145                    
         Static Seismic 3{1}          41    -80     49    103    -144      14     189     238                    
         Static Seismic 4{1}          42     -8    -19     47      38      33     146     154                    
         Static Seismic 5{1}         -25    -77     59    100    -179     -19     -12     180                    
         Static Seismic 6{1}         -28     10    -17     34      30       3     -83      89                    
         Static Seismic 7{1}         -25   -106     61    125    -185     -20       2     186                    
         Static Seismic 8{1}         -28    -15    -17     36      30       2     -73      79                    
         Pressure 1{1}                 0      3     -1      3       0      -1      -1       1                    
         GT1{1}                       -1   -278     43    281     -55      17     158     168                    
         GT1P1{1}                     -1   -275     43    278     -55      16     157     167                    
         GT1P1E1{1}                   40   -328     90    343    -195      30     330     385                    
         GT1P1E2{1}                   42   -259     23    263     -16      50     292     297                    
         GT1P1E3{1}                   40   -355     92    369    -199      30     346     400                    
         GT1P1E4{1}                   41   -283     23    287     -17      49     303     307                    
         GT1P1E5{1}                  -26   -352    102    368    -233      -3     145     275                    
         GT1P1E6{1}                  -29   -265     26    268     -24      19      73      80                    
         GT1P1E7{1}                  -26   -381    103    395    -240      -4     158     287                    
         GT1P1E8{1}                  -29   -290     26    293     -25      18      84      89                    
  
 E08     Guide     Tag No.: TYPE 5  [ID: E08  1]                                 
         Gravity{1}                    0   -333      0    333       0       0       0       0                    
         Thermal 1{1}                 60   -155     96    192       0       0       0       0                    
         Static Seismic 1{1}         -59    114    -20    130       0       0       0       0                    
         Static Seismic 2{1}         -59     63    -95    128       0       0       0       0                    
         Static Seismic 3{1}         -59     36    -24     73       0       0       0       0                    
         Static Seismic 4{1}         -59    -15    -95    113       0       0       0       0                    
         Static Seismic 5{1}         -59    200    -46    214       0       0       0       0                    
         Static Seismic 6{1}         -59    121    -95    164       0       0       0       0                    
         Static Seismic 7{1}         -59    124    -48    145       0       0       0       0                    
         Static Seismic 8{1}         -59     43    -95    120       0       0       0       0                    
         Pressure 1{1}                -1      2     -1      3       0       0       0       0                    
         GT1{1}                       60   -489     96    502       0       0       0       0                    
         GT1P1{1}                     59   -486     95    499       0       0       0       0                    
         GT1P1E1{1}                    0   -373     75    380       0       0       0       0                    
         GT1P1E2{1}                    0   -424      0    424       0       0       0       0                    
         GT1P1E3{1}                    0   -451     71    456       0       0       0       0                    
         GT1P1E4{1}                    0   -502      0    502       0       0       0       0                    
         GT1P1E5{1}                    0   -286     49    290       0       0       0       0                    
         GT1P1E6{1}                    0   -366      0    366       0       0       0       0                    
         GT1P1E7{1}                    0   -362     47    365       0       0       0       0                    
         GT1P1E8{1}                    0   -444      0    444       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  10 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 E19     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    7     33     -1     34       7       2      -2       7                    
         Thermal 1{1}                 82    118    -78    163     -52     -22     -95     110                    
         Static Seismic 1{1}          23    -55     69     91      82     -44     -33      99                    
         Static Seismic 2{1}          46    -10     23     53      22      -5     -55      60                    
         Static Seismic 3{1}          24    -48     72     90      87     -45     -33     103                    
         Static Seismic 4{1}          47     -3     23     52      23      -4     -54      59                    
         Static Seismic 5{1}        -176   -131    100    241      87      27     221     239                    
         Static Seismic 6{1}        -115    -69     29    137       0      60     151     163                    
         Static Seismic 7{1}        -176   -127    102    240      90      27     223     242                    
         Static Seismic 8{1}        -114    -62     29    134       1      60     151     163                    
         Pressure 1{1}                -1     -2      1      2       1       0       2       2                    
         GT1{1}                       88    150    -79    191     -46     -20     -96     109                    
         GT1P1{1}                     87    149    -77    189     -45     -20     -95     107                    
         GT1P1E1{1}                  110     94     -8    145      37     -64    -128     148                    
         GT1P1E2{1}                  133    139    -54    200     -23     -25    -150     154                    
         GT1P1E3{1}                  111    101     -5    150      42     -65    -127     149                    
         GT1P1E4{1}                  134    145    -54    205     -22     -24    -149     153                    
         GT1P1E5{1}                  -89     17     23     93      42       7     126     133                    
         GT1P1E6{1}                  -28     80    -48     98     -45      40      56      82                    
         GT1P1E7{1}                  -89     21     25     95      45       7     128     136                    
         GT1P1E8{1}                  -27     86    -48    102     -44      40      56      82                    
  
 H02     Guide     Tag No.: <None>  [ID: H02  1]                                 
         Gravity{1}                    0    -87      0     87       0       0       0       0                    
         Thermal 1{1}                -53      7     20     57       0       0       0       0                    
         Static Seismic 1{1}          53     12    -20     58       0       0       0       0                    
         Static Seismic 2{1}          53      9    -20     57       0       0       0       0                    
         Static Seismic 3{1}          53     -8    -20     57       0       0       0       0                    
         Static Seismic 4{1}          53    -11    -20     58       0       0       0       0                    
         Static Seismic 5{1}          46     14    -20     51       0       0       0       0                    
         Static Seismic 6{1}          53     10    -20     57       0       0       0       0                    
         Static Seismic 7{1}          50     -7    -20     54       0       0       0       0                    
         Static Seismic 8{1}          53    -10    -20     57       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -53    -80     20     98       0       0       0       0                    
         GT1P1{1}                    -53    -80     20     98       0       0       0       0                    
         GT1P1E1{1}                    0    -67      0     67       0       0       0       0                    
         GT1P1E2{1}                    0    -71      0     71       0       0       0       0                    
         GT1P1E3{1}                    0    -88      0     88       0       0       0       0                    
         GT1P1E4{1}                    0    -91      0     91       0       0       0       0                    
         GT1P1E5{1}                   -7    -66      0     67       0       0       0       0                    
         GT1P1E6{1}                    0    -70      0     70       0       0       0       0                    
         GT1P1E7{1}                   -3    -87      0     87       0       0       0       0                    
         GT1P1E8{1}                    0    -90      0     90       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  11 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 H15     Guide     Tag No.: <None>  [ID: H15  1]                                 
         Gravity{1}                    0    -62      0     62       0       0       0       0                    
         Thermal 1{1}                -16     18    -30     39       0       0       0       0                    
         Static Seismic 1{1}          16      8     30     35       0       0       0       0                    
         Static Seismic 2{1}          16     -5      5     17       0       0       0       0                    
         Static Seismic 3{1}          16     -6     30     35       0       0       0       0                    
         Static Seismic 4{1}          16    -19      5     25       0       0       0       0                    
         Static Seismic 5{1}          16      6     30     35       0       0       0       0                    
         Static Seismic 6{1}          16    -10     12     22       0       0       0       0                    
         Static Seismic 7{1}          16     -9     30     35       0       0       0       0                    
         Static Seismic 8{1}          16    -24     12     31       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -16    -44    -30     56       0       0       0       0                    
         GT1P1{1}                    -16    -44    -30     56       0       0       0       0                    
         GT1P1E1{1}                    0    -36      0     36       0       0       0       0                    
         GT1P1E2{1}                    0    -49    -26     55       0       0       0       0                    
         GT1P1E3{1}                    0    -50      0     50       0       0       0       0                    
         GT1P1E4{1}                    0    -63    -26     68       0       0       0       0                    
         GT1P1E5{1}                    0    -38      0     38       0       0       0       0                    
         GT1P1E6{1}                    0    -54    -18     56       0       0       0       0                    
         GT1P1E7{1}                    0    -53      0     53       0       0       0       0                    
         GT1P1E8{1}                    0    -68    -18     70       0       0       0       0                    
  
 H19     Guide     Tag No.: <None>  [ID: H19  1]                                 
         Gravity{1}                    0    -12      0     12       0       0       0       0                    
         Thermal 1{1}                 21     58    -28     68       0       0       0       0                    
         Static Seismic 1{1}         -20      2     28     35       0       0       0       0                    
         Static Seismic 2{1}         -20    -27     28     44       0       0       0       0                    
         Static Seismic 3{1}         -20     -1     28     35       0       0       0       0                    
         Static Seismic 4{1}         -20    -30     28     46       0       0       0       0                    
         Static Seismic 5{1}         -20      2     28     35       0       0       0       0                    
         Static Seismic 6{1}         -20    -28     28     44       0       0       0       0                    
         Static Seismic 7{1}         -20     -1     28     35       0       0       0       0                    
         Static Seismic 8{1}         -20    -31     28     46       0       0       0       0                    
         Pressure 1{1}                 0     -1      1      1       0       0       0       0                    
         GT1{1}                       21     45    -28     57       0       0       0       0                    
         GT1P1{1}                     20     45    -28     56       0       0       0       0                    
         GT1P1E1{1}                    0     46      0     46       0       0       0       0                    
         GT1P1E2{1}                    0     17      0     17       0       0       0       0                    
         GT1P1E3{1}                    0     43      0     43       0       0       0       0                    
         GT1P1E4{1}                    0     14      0     14       0       0       0       0                    
         GT1P1E5{1}                    0     47      0     47       0       0       0       0                    
         GT1P1E6{1}                    0     17      0     17       0       0       0       0                    
         GT1P1E7{1}                    0     44      0     44       0       0       0       0                    
         GT1P1E8{1}                    0     14      0     14       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  12 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 H30     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    0    -66      1     66       2      -1      -1       2                    
         Thermal 1{1}                 22    -26     15     37     -18       8      37      42                    
         Static Seismic 1{1}          14      5     -1     15      12       5      25      28                    
         Static Seismic 2{1}          14     15    -24     31      54       7      31      63                    
         Static Seismic 3{1}          14    -11     -1     17      12       5      25      29                    
         Static Seismic 4{1}          14     -1    -24     28      55       7      31      63                    
         Static Seismic 5{1}         -22     14     -3     26      12      -3     -42      43                    
         Static Seismic 6{1}         -21     24    -26     41      54       0     -36      65                    
         Static Seismic 7{1}         -22     -2     -3     22      12      -3     -42      44                    
         Static Seismic 8{1}         -21      8    -26     34      55       0     -36      66                    
         Pressure 1{1}                 0      0      0      1       0       0       0       1                    
         GT1{1}                       22    -92     16     96     -16       7      37      40                    
         GT1P1{1}                     21    -92     16     95     -15       7      36      40                    
         GT1P1E1{1}                   35    -87     14     95      -4      12      62      63                    
         GT1P1E2{1}                   36    -77     -8     85      39      14      67      79                    
         GT1P1E3{1}                   35   -102     14    109      -3      12      62      63                    
         GT1P1E4{1}                   36    -93     -8    100      40      14      67      79                    
         GT1P1E5{1}                   -1    -78     12     79      -4       5      -6       8                    
         GT1P1E6{1}                    0    -68    -10     69      39       7       0      40                    
         GT1P1E7{1}                   -1    -93     13     94      -3       4      -6       8                    
         GT1P1E8{1}                    0    -83    -10     84      40       7       0      40                    
  
 I05     Guide     Tag No.: <None>  [ID: I05  1]                                 
         Gravity{1}                    0    -29      0     29       0       0       0       0                    
         Thermal 1{1}                -12      1     18     21       0       0       0       0                    
         Static Seismic 1{1}          12      1      5     13       0       0       0       0                    
         Static Seismic 2{1}          12      0    -18     21       0       0       0       0                    
         Static Seismic 3{1}          12     -6      5     14       0       0       0       0                    
         Static Seismic 4{1}          12     -7    -18     22       0       0       0       0                    
         Static Seismic 5{1}          12      1     12     17       0       0       0       0                    
         Static Seismic 6{1}          12     -1    -18     21       0       0       0       0                    
         Static Seismic 7{1}          12     -6     12     18       0       0       0       0                    
         Static Seismic 8{1}          12     -7    -18     22       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -12    -27     18     34       0       0       0       0                    
         GT1P1{1}                    -12    -27     18     34       0       0       0       0                    
         GT1P1E1{1}                    0    -27     23     35       0       0       0       0                    
         GT1P1E2{1}                    0    -28      0     28       0       0       0       0                    
         GT1P1E3{1}                    0    -33     23     40       0       0       0       0                    
         GT1P1E4{1}                    0    -34      0     34       0       0       0       0                    
         GT1P1E5{1}                    0    -26     30     40       0       0       0       0                    
         GT1P1E6{1}                    0    -28      0     28       0       0       0       0                    
         GT1P1E7{1}                    0    -33     30     44       0       0       0       0                    
         GT1P1E8{1}                    0    -34      0     34       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  13 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 I06     Guide     Tag No.: <None>  [ID: I06  1]                                 
         Gravity{1}                    0    -22      0     22       0       0       0       0                    
         Thermal 1{1}                  0     -9    -24     25       0       0       0       0                    
         Static Seismic 1{1}          -1      7     24     25       0       0       0       0                    
         Static Seismic 2{1}          -1      8     24     25       0       0       0       0                    
         Static Seismic 3{1}          -1      2     24     24       0       0       0       0                    
         Static Seismic 4{1}          -1      3     24     24       0       0       0       0                    
         Static Seismic 5{1}          -1      8     24     25       0       0       0       0                    
         Static Seismic 6{1}          -1     10     24     26       0       0       0       0                    
         Static Seismic 7{1}          -1      3     24     24       0       0       0       0                    
         Static Seismic 8{1}          -1      4     24     24       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                        0    -30    -24     39       0       0       0       0                    
         GT1P1{1}                      1    -30    -24     38       0       0       0       0                    
         GT1P1E1{1}                    0    -23      0     23       0       0       0       0                    
         GT1P1E2{1}                    0    -22      0     22       0       0       0       0                    
         GT1P1E3{1}                    0    -28      0     28       0       0       0       0                    
         GT1P1E4{1}                    0    -27      0     27       0       0       0       0                    
         GT1P1E5{1}                    0    -23      0     23       0       0       0       0                    
         GT1P1E6{1}                    0    -21      0     21       0       0       0       0                    
         GT1P1E7{1}                    0    -28      0     28       0       0       0       0                    
         GT1P1E8{1}                    0    -26      0     26       0       0       0       0                    
  
 I13     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    7    -22      4     23       5      11      -5      13                    
         Thermal 1{1}                 18      6     32     37      19      13     -16      28                    
         Static Seismic 1{1}          -1      1    -12     12     -11     -14       3      18                    
         Static Seismic 2{1}          -2      0    -33     33     -24       0       5      25                    
         Static Seismic 3{1}           1     -4    -11     12     -10     -12       1      15                    
         Static Seismic 4{1}          -1     -5    -32     33     -23       1       4      24                    
         Static Seismic 5{1}         -31      0    -21     38     -18     -52      25      60                    
         Static Seismic 6{1}         -32     -1    -41     52     -30     -36      27      54                    
         Static Seismic 7{1}         -30     -5    -21     37     -17     -50      24      58                    
         Static Seismic 8{1}         -31     -6    -40     51     -29     -34      26      52                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                       25    -16     35     46      23      24     -21      40                    
         GT1P1{1}                     25    -16     35     46      23      24     -21      39                    
         GT1P1E1{1}                   24    -15     23     37      13       9     -18      24                    
         GT1P1E2{1}                   22    -16      2     27      -1      23     -16      28                    
         GT1P1E3{1}                   26    -20     24     41      14      12     -20      27                    
         GT1P1E4{1}                   23    -21      3     32       0      25     -17      30                    
         GT1P1E5{1}                   -6    -16     14     22       6     -28       4      29                    
         GT1P1E6{1}                   -7    -17     -6     20      -7     -12       6      15                    
         GT1P1E7{1}                   -5    -21     14     26       7     -26       3      27                    
         GT1P1E8{1}                   -6    -22     -5     24      -6     -11       5      13                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  14 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 K09     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                   -2    -63     -4     63       3       0      -3       4                    
         Thermal 1{1}                -20    -50      0     54      27      10     -41      50                    
         Static Seismic 1{1}          26      9     13     31     -23     -11      48      54                    
         Static Seismic 2{1}          25     44    -31     60      59      -1      46      75                    
         Static Seismic 3{1}          26     -6     12     29     -23     -11      47      54                    
         Static Seismic 4{1}          25     29    -32     50      59      -1      46      75                    
         Static Seismic 5{1}         -16      2     18     24     -32     -17     -26      45                    
         Static Seismic 6{1}         -17     40    -30     52      55      -6     -28      62                    
         Static Seismic 7{1}         -16    -13     17     27     -32     -17     -27      45                    
         Static Seismic 8{1}         -17     24    -30     42      55      -6     -28      62                    
         Pressure 1{1}                 0      1      0      1       0       0       1       1                    
         GT1{1}                      -22   -113     -4    115      30      10     -43      54                    
         GT1P1{1}                    -22   -112     -4    114      30      10     -43      53                    
         GT1P1E1{1}                    4   -103      9    103       6      -2       5       8                    
         GT1P1E2{1}                    4    -68    -36     77      89       9       4      89                    
         GT1P1E3{1}                    4   -118      8    118       7      -2       5       9                    
         GT1P1E4{1}                    4    -83    -37     91      89       9       3      90                    
         GT1P1E5{1}                  -37   -111     13    118      -3      -8     -69      69                    
         GT1P1E6{1}                  -38    -73    -34     89      85       4     -70     110                    
         GT1P1E7{1}                  -38   -126     13    132      -2      -8     -69      70                    
         GT1P1E8{1}                  -38    -88    -35    102      85       4     -70     110                    
  
 L11     Guide     Tag No.: <None>  [ID: L11  1]                                 
         Gravity{1}                    0      0      0      0       0       0       0       0                    
         Thermal 1{1}                  0      0      0      0       0       0       0       0                    
         Static Seismic 1{1}           0      0      4      4       0       0       0       0                    
         Static Seismic 2{1}           0      0      0      0       0       0       0       0                    
         Static Seismic 3{1}           0      0      4      4       0       0       0       0                    
         Static Seismic 4{1}           0      0      0      0       0       0       0       0                    
         Static Seismic 5{1}          -7      0      3      8       0       0       0       0                    
         Static Seismic 6{1}          -9      0      0      9       0       0       0       0                    
         Static Seismic 7{1}          -7      0      4      8       0       0       0       0                    
         Static Seismic 8{1}          -8      0      0      8       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                        0      0      0      0       0       0       0       0                    
         GT1P1{1}                      0      0      0      0       0       0       0       0                    
         GT1P1E1{1}                    0      0      4      4       0       0       0       0                    
         GT1P1E2{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E3{1}                    0      0      4      4       0       0       0       0                    
         GT1P1E4{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E5{1}                   -7      0      3      8       0       0       0       0                    
         GT1P1E6{1}                   -9      0      0      9       0       0       0       0                    
         GT1P1E7{1}                   -7      0      4      8       0       0       0       0                    
         GT1P1E8{1}                   -8      0      0      8       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  15 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 N02     Guide     Tag No.: <None>  [ID: N02  1]                                 
         Gravity{1}                    0   -465      0    465       0       0       0       0                    
         Thermal 1{1}                  0    -84     14     85       0       0       0       0                    
         Static Seismic 1{1}           0     85      4     85       0       0       0       0                    
         Static Seismic 2{1}           0     66    -48     81       0       0       0       0                    
         Static Seismic 3{1}           0     14      1     14       0       0       0       0                    
         Static Seismic 4{1}           0    -12    -49     50       0       0       0       0                    
         Static Seismic 5{1}           0     43      4     43       0       0       0       0                    
         Static Seismic 6{1}           0     28    -45     53       0       0       0       0                    
         Static Seismic 7{1}           0    -36      2     36       0       0       0       0                    
         Static Seismic 8{1}           0    -51    -46     69       0       0       0       0                    
         Pressure 1{1}                 0      1      0      1       0       0       0       0                    
         GT1{1}                        0   -548     14    549       0       0       0       0                    
         GT1P1{1}                      0   -547     14    547       0       0       0       0                    
         GT1P1E1{1}                    0   -462     18    462       0       0       0       0                    
         GT1P1E2{1}                    0   -481    -34    483       0       0       0       0                    
         GT1P1E3{1}                    0   -533     15    533       0       0       0       0                    
         GT1P1E4{1}                    0   -559    -35    560       0       0       0       0                    
         GT1P1E5{1}                    0   -504     19    504       0       0       0       0                    
         GT1P1E6{1}                    0   -520    -31    521       0       0       0       0                    
         GT1P1E7{1}                    0   -583     16    583       0       0       0       0                    
         GT1P1E8{1}                    0   -599    -32    599       0       0       0       0                    
  
 N02     Line Stp  Tag No.: <None>  [ID: N02  2]                                 
         Gravity{1}                  -13      0      0     13       0       0       0       0                    
         Thermal 1{1}                -32      0      0     32       0       0       0       0                    
         Static Seismic 1{1}          44      0      0     44       0       0       0       0                    
         Static Seismic 2{1}          42      0      0     42       0       0       0       0                    
         Static Seismic 3{1}          41      0      0     41       0       0       0       0                    
         Static Seismic 4{1}          36      0      0     36       0       0       0       0                    
         Static Seismic 5{1}         -51      0      0     51       0       0       0       0                    
         Static Seismic 6{1}         -50      0      0     50       0       0       0       0                    
         Static Seismic 7{1}         -55      0      0     55       0       0       0       0                    
         Static Seismic 8{1}         -53      0      0     53       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -45      0      0     45       0       0       0       0                    
         GT1P1{1}                    -44      0      0     44       0       0       0       0                    
         GT1P1E1{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E2{1}                   -2      0      0      2       0       0       0       0                    
         GT1P1E3{1}                   -4      0      0      4       0       0       0       0                    
         GT1P1E4{1}                   -8      0      0      8       0       0       0       0                    
         GT1P1E5{1}                  -95      0      0     95       0       0       0       0                    
         GT1P1E6{1}                  -94      0      0     94       0       0       0       0                    
         GT1P1E7{1}                  -99      0      0     99       0       0       0       0                    
         GT1P1E8{1}                  -98      0      0     98       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  16 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 N10     Guide     Tag No.: <None>  [ID: N10  1]                                 
         Gravity{1}                    0      0      0      0       0       0       0       0                    
         Thermal 1{1}                  1      2      3      4       0       0       0       0                    
         Static Seismic 1{1}          20     -1     85     87       0       0       0       0                    
         Static Seismic 2{1}          27     -1     -2     27       0       0       0       0                    
         Static Seismic 3{1}          25     -1     93     96       0       0       0       0                    
         Static Seismic 4{1}          33     -1     -2     33       0       0       0       0                    
         Static Seismic 5{1}          -1     -1    105    105       0       0       0       0                    
         Static Seismic 6{1}          -1     -1     -2      3       0       0       0       0                    
         Static Seismic 7{1}          -1     -1    116    116       0       0       0       0                    
         Static Seismic 8{1}          -1     -1     -2      3       0       0       0       0                    
         Pressure 1{1}                 0      0     -1      1       0       0       0       0                    
         GT1{1}                        1      2      3      4       0       0       0       0                    
         GT1P1{1}                      1      1      2      3       0       0       0       0                    
         GT1P1E1{1}                   21      0     87     89       0       0       0       0                    
         GT1P1E2{1}                   28      0      0     28       0       0       0       0                    
         GT1P1E3{1}                   25      0     95     98       0       0       0       0                    
         GT1P1E4{1}                   34      0      0     34       0       0       0       0                    
         GT1P1E5{1}                    0      0    107    107       0       0       0       0                    
         GT1P1E6{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E7{1}                    0      0    118    118       0       0       0       0                    
         GT1P1E8{1}                    0      0      0      0       0       0       0       0                    
  
 N25     Guide     Tag No.: <None>  [ID: N25  1]                                 
         Gravity{1}                    0   -216      0    216       0       0       0       0                    
         Thermal 1{1}                -82     11   -137    160       0       0       0       0                    
         Static Seismic 1{1}          82     -4    137    159       0       0       0       0                    
         Static Seismic 2{1}          82     17    137    160       0       0       0       0                    
         Static Seismic 3{1}          82    -50    137    167       0       0       0       0                    
         Static Seismic 4{1}          82    -25    137    161       0       0       0       0                    
         Static Seismic 5{1}          82     52    137    168       0       0       0       0                    
         Static Seismic 6{1}          82     78    137    178       0       0       0       0                    
         Static Seismic 7{1}          82      3    137    159       0       0       0       0                    
         Static Seismic 8{1}          82     28    137    162       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -82   -204   -137    259       0       0       0       0                    
         GT1P1{1}                    -82   -204   -137    259       0       0       0       0                    
         GT1P1E1{1}                    0   -208      0    208       0       0       0       0                    
         GT1P1E2{1}                    0   -187      0    187       0       0       0       0                    
         GT1P1E3{1}                    0   -254      0    254       0       0       0       0                    
         GT1P1E4{1}                    0   -230      0    230       0       0       0       0                    
         GT1P1E5{1}                    0   -153      0    153       0       0       0       0                    
         GT1P1E6{1}                    0   -126      0    126       0       0       0       0                    
         GT1P1E7{1}                    0   -201      0    201       0       0       0       0                    
         GT1P1E8{1}                    0   -176      0    176       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  17 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 N54     Guide     Tag No.: <None>  [ID: N54  1]                                 
         Gravity{1}                    0   -104      0    104       0       0       0       0                    
         Thermal 1{1}               -206   -170    -55    272       0       0       0       0                    
         Static Seismic 1{1}         205     63     54    221       0       0       0       0                    
         Static Seismic 2{1}         205     39     54    215       0       0       0       0                    
         Static Seismic 3{1}         205     41     54    216       0       0       0       0                    
         Static Seismic 4{1}         205     16     54    212       0       0       0       0                    
         Static Seismic 5{1}         205     82     54    227       0       0       0       0                    
         Static Seismic 6{1}         205     52     54    218       0       0       0       0                    
         Static Seismic 7{1}         205     58     54    220       0       0       0       0                    
         Static Seismic 8{1}         205     29     54    214       0       0       0       0                    
         Pressure 1{1}                 1      2      0      2       0       0       0       0                    
         GT1{1}                     -206   -273    -55    347       0       0       0       0                    
         GT1P1{1}                   -205   -272    -54    344       0       0       0       0                    
         GT1P1E1{1}                    0   -208      0    208       0       0       0       0                    
         GT1P1E2{1}                    0   -232      0    232       0       0       0       0                    
         GT1P1E3{1}                    0   -230      0    230       0       0       0       0                    
         GT1P1E4{1}                    0   -256      0    256       0       0       0       0                    
         GT1P1E5{1}                    0   -190      0    190       0       0       0       0                    
         GT1P1E6{1}                    0   -219      0    219       0       0       0       0                    
         GT1P1E7{1}                    0   -214      0    214       0       0       0       0                    
         GT1P1E8{1}                    0   -243      0    243       0       0       0       0                    
  
 N40     Guide     Tag No.: <None>  [ID: N40  1]                                 
         Gravity{1}                    0   -189      0    189       0       0       0       0                    
         Thermal 1{1}                -37    142      2    147       0       0       0       0                    
         Static Seismic 1{1}          38     -8     -2     39       0       0       0       0                    
         Static Seismic 2{1}          38     -8     -2     39       0       0       0       0                    
         Static Seismic 3{1}          38    -54     -2     66       0       0       0       0                    
         Static Seismic 4{1}          38    -53     -2     65       0       0       0       0                    
         Static Seismic 5{1}          38    -23     -2     44       0       0       0       0                    
         Static Seismic 6{1}          38    -21     -2     44       0       0       0       0                    
         Static Seismic 7{1}          38    -68     -2     78       0       0       0       0                    
         Static Seismic 8{1}          38    -66     -2     77       0       0       0       0                    
         Pressure 1{1}                -1     -1      0      2       0       0       0       0                    
         GT1{1}                      -37    -48      2     60       0       0       0       0                    
         GT1P1{1}                    -38    -49      2     62       0       0       0       0                    
         GT1P1E1{1}                    0    -57      0     57       0       0       0       0                    
         GT1P1E2{1}                    0    -57      0     57       0       0       0       0                    
         GT1P1E3{1}                    0   -103      0    103       0       0       0       0                    
         GT1P1E4{1}                    0   -102      0    102       0       0       0       0                    
         GT1P1E5{1}                    0    -72      0     72       0       0       0       0                    
         GT1P1E6{1}                    0    -70      0     70       0       0       0       0                    
         GT1P1E7{1}                    0   -117      0    117       0       0       0       0                    
         GT1P1E8{1}                    0   -115      0    115       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  18 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 N53     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                   -1   -111     -3    111      24       2     -40      47                    
         Thermal 1{1}                 99      1    301    317      -3    -171      -8     171                    
         Static Seismic 1{1}           9     13     28     32      -2       1       6       6                    
         Static Seismic 2{1}          -4     10   -135    136      -1      73       4      73                    
         Static Seismic 3{1}           9    -14     27     31       4       2      -3       5                    
         Static Seismic 4{1}          -4    -16   -136    137       5      73      -6      74                    
         Static Seismic 5{1}         -98     12     -6     99      -2     -38       4      38                    
         Static Seismic 6{1}        -111      9   -168    202      -1      34       2      34                    
         Static Seismic 7{1}         -98    -14     -7     99       3     -37      -5      37                    
         Static Seismic 8{1}        -111    -17   -170    204       5      35      -8      36                    
         Pressure 1{1}                 0      0     -3      3       0       3       0       3                    
         GT1{1}                       98   -110    298    332      21    -169     -48     177                    
         GT1P1{1}                     98   -110    295    329      21    -167     -48     175                    
         GT1P1E1{1}                  107    -97    322    353      19    -166     -42     172                    
         GT1P1E2{1}                   94   -100    159    211      20     -94     -44     106                    
         GT1P1E3{1}                  107   -124    321    360      24    -165     -51     175                    
         GT1P1E4{1}                   94   -126    158    223      26     -93     -54     111                    
         GT1P1E5{1}                    0    -98    289    305      19    -204     -43     210                    
         GT1P1E6{1}                  -13   -101    126    162      20    -133     -46     142                    
         GT1P1E7{1}                    0   -124    288    313      24    -204     -53     212                    
         GT1P1E8{1}                  -13   -127    125    179      26    -132     -56     145                    
  
 P04     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    2    -77     -2     78      -2       2     -40      40                    
         Thermal 1{1}                198     45   -136    245      21     449      99     460                    
         Static Seismic 1{1}         -52     19      6     56       9      30      27      41                    
         Static Seismic 2{1}         -35     13    -73     82     -12     197       8     198                    
         Static Seismic 3{1}         -54     -4      7     54      10      28      10      31                    
         Static Seismic 4{1}         -37    -10    -73     82     -12     197     -10     197                    
         Static Seismic 5{1}        -158    -25     13    161      10       1     -61      62                    
         Static Seismic 6{1}        -139    -27    -68    157     -15     172     -75     188                    
         Static Seismic 7{1}        -156    -44     13    163       9      -1     -71      72                    
         Static Seismic 8{1}        -137    -46    -68    159     -15     171     -84     191                    
         Pressure 1{1}                -2     -1      2      3       0      -8      -2       8                    
         GT1{1}                      200    -32   -139    246      19     451      58     455                    
         GT1P1{1}                    198    -33   -136    243      19     443      57     447                    
         GT1P1E1{1}                  146    -14   -130    196      28     473      84     481                    
         GT1P1E2{1}                  163    -20   -209    266       6     640      65     644                    
         GT1P1E3{1}                  145    -37   -129    198      28     471      67     477                    
         GT1P1E4{1}                  162    -43   -209    268       6     640      46     642                    
         GT1P1E5{1}                   40    -58   -123    142      28     444      -4     445                    
         GT1P1E6{1}                   60    -61   -204    221       4     615     -18     616                    
         GT1P1E7{1}                   42    -77   -123    151      28     443     -15     444                    
         GT1P1E8{1}                   62    -79   -204    227       4     614     -27     615                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  19 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 Q04     Anchor    Tag No.: <None>                                Connected to: Ground                           
         Gravity{1}                    5    -93      3     94      -1     -10     -73      74                    
         Thermal 1{1}                 67     10     16     70     -39     -21       1      44                    
         Static Seismic 1{1}        -132      7    -35    136       4     112       2     112                    
         Static Seismic 2{1}        -154     12   -116    193       8     283      14     284                    
         Static Seismic 3{1}        -131    -16    -34    136       3     110     -17     112                    
         Static Seismic 4{1}        -153    -11   -115    192       8     282      -4     282                    
         Static Seismic 5{1}        -226      6    -10    227       6      47       1      48                    
         Static Seismic 6{1}        -248     11    -91    265      11     218      15     219                    
         Static Seismic 7{1}        -226    -16    -10    227       6      47     -17      50                    
         Static Seismic 8{1}        -248    -11    -91    264      10     218      -2     218                    
         Pressure 1{1}                 1      0      0      1       1       0       0       1                    
         GT1{1}                       72    -83     19    112     -40     -31     -72      88                    
         GT1P1{1}                     73    -84     19    113     -40     -30     -73      88                    
         GT1P1E1{1}                  -59    -77    -16     98     -36      82     -71     114                    
         GT1P1E2{1}                  -81    -72    -97    145     -32     253     -59     261                    
         GT1P1E3{1}                  -58    -99    -15    116     -37      80     -90     126                    
         GT1P1E4{1}                  -80    -95    -96    157     -32     252     -77     265                    
         GT1P1E5{1}                 -153    -78      9    172     -34      17     -72      81                    
         GT1P1E6{1}                 -175    -72    -72    203     -29     188     -58     199                    
         GT1P1E7{1}                 -153   -100      9    183     -34      16     -90      97                    
         GT1P1E8{1}                 -175    -95    -72    211     -30     188     -75     204                    
  
 R05     Guide     Tag No.: <None>  [ID: R05  1]                                 
         Gravity{1}                    0    -59      0     59       0       0       0       0                    
         Thermal 1{1}                -10      6    -40     42       0       0       0       0                    
         Static Seismic 1{1}          10      6     40     42       0       0       0       0                    
         Static Seismic 2{1}          10      6     40     42       0       0       0       0                    
         Static Seismic 3{1}          10     -8     40     42       0       0       0       0                    
         Static Seismic 4{1}          10     -8     40     42       0       0       0       0                    
         Static Seismic 5{1}          10      7     40     42       0       0       0       0                    
         Static Seismic 6{1}          10      7     40     42       0       0       0       0                    
         Static Seismic 7{1}          10     -7     40     42       0       0       0       0                    
         Static Seismic 8{1}          10     -7     40     42       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                      -10    -53    -40     67       0       0       0       0                    
         GT1P1{1}                    -10    -53    -40     67       0       0       0       0                    
         GT1P1E1{1}                    0    -47      0     47       0       0       0       0                    
         GT1P1E2{1}                    0    -47      0     47       0       0       0       0                    
         GT1P1E3{1}                    0    -61      0     61       0       0       0       0                    
         GT1P1E4{1}                    0    -61      0     61       0       0       0       0                    
         GT1P1E5{1}                    0    -46      0     46       0       0       0       0                    
         GT1P1E6{1}                    0    -46      0     46       0       0       0       0                    
         GT1P1E7{1}                    0    -60      0     60       0       0       0       0                    
         GT1P1E8{1}                    0    -60      0     60       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  20 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 R06     Guide     Tag No.: <None>  [ID: R06  1]                                 
         Gravity{1}                    0    -89      0     89       0       0       0       0                    
         Thermal 1{1}                  9     -1     67     67       0       0       0       0                    
         Static Seismic 1{1}          -6     11    -67     68       0       0       0       0                    
         Static Seismic 2{1}          10     11    -67     68       0       0       0       0                    
         Static Seismic 3{1}          -6    -10    -67     68       0       0       0       0                    
         Static Seismic 4{1}          10    -11    -67     68       0       0       0       0                    
         Static Seismic 5{1}         -26     11    -67     72       0       0       0       0                    
         Static Seismic 6{1}          -9     10    -67     68       0       0       0       0                    
         Static Seismic 7{1}         -26    -11    -67     72       0       0       0       0                    
         Static Seismic 8{1}          -9    -11    -67     68       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                        9    -90     67    112       0       0       0       0                    
         GT1P1{1}                      9    -90     67    112       0       0       0       0                    
         GT1P1E1{1}                    3    -79      0     79       0       0       0       0                    
         GT1P1E2{1}                   19    -79      0     81       0       0       0       0                    
         GT1P1E3{1}                    3   -100      0    100       0       0       0       0                    
         GT1P1E4{1}                   19   -100      0    102       0       0       0       0                    
         GT1P1E5{1}                  -17    -79      0     81       0       0       0       0                    
         GT1P1E6{1}                    0    -79      0     79       0       0       0       0                    
         GT1P1E7{1}                  -17   -100      0    102       0       0       0       0                    
         GT1P1E8{1}                    0   -100      0    100       0       0       0       0                    
  
 S27     Rod Hgr   Tag No.: <None>  [ID: S27  1]                                 
         Gravity{1}                    0    -88      0     88       0       0       0       0                    
         Thermal 1{1}                  2     85      1     85       0       0       0       0                    
         Static Seismic 1{1}          -3    -47     -1     47       0       0       0       0                    
         Static Seismic 2{1}          -3    -25     -1     26       0       0       0       0                    
         Static Seismic 3{1}          -3    -62     -1     62       0       0       0       0                    
         Static Seismic 4{1}          -3    -34     -1     34       0       0       0       0                    
         Static Seismic 5{1}          -3      4     -1      5       0       0       0       0                    
         Static Seismic 6{1}          -3      4     -1      5       0       0       0       0                    
         Static Seismic 7{1}          -3      4     -1      5       0       0       0       0                    
         Static Seismic 8{1}          -3      4     -1      5       0       0       0       0                    
         Pressure 1{1}                 1     -1      0      1       0       0       0       0                    
         GT1{1}                        2     -3      1      4       0       0       0       0                    
         GT1P1{1}                      3     -4      1      5       0       0       0       0                    
         GT1P1E1{1}                    0    -51      0     51       0       0       0       0                    
         GT1P1E2{1}                    0    -29      0     29       0       0       0       0                    
         GT1P1E3{1}                    0    -66      0     66       0       0       0       0                    
         GT1P1E4{1}                    0    -38      0     38       0       0       0       0                    
         GT1P1E5{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E6{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E7{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E8{1}                    0      0      0      0       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  21 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 S02     Rod Hgr   Tag No.: <None>  [ID: S02  1]                                 
         Gravity{1}                    0      0      0      0       0       0       0       0                    
         Thermal 1{1}                  0      0      0      0       0       0       0       0                    
         Static Seismic 1{1}           0      0      0      0       0       0       0       0                    
         Static Seismic 2{1}           0      0      0      0       0       0       0       0                    
         Static Seismic 3{1}           0      0      0      0       0       0       0       0                    
         Static Seismic 4{1}           0      0      0      0       0       0       0       0                    
         Static Seismic 5{1}           0      0      0      0       0       0       0       0                    
         Static Seismic 6{1}           0      0      0      0       0       0       0       0                    
         Static Seismic 7{1}           0      0      0      0       0       0       0       0                    
         Static Seismic 8{1}           0      0      0      0       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                        0      0      0      0       0       0       0       0                    
         GT1P1{1}                      0      0      0      0       0       0       0       0                    
         GT1P1E1{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E2{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E3{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E4{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E5{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E6{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E7{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E8{1}                    0      0      0      0       0       0       0       0                    
  
 S06     Guide     Tag No.: <None>  [ID: S06  1]                                 
         Gravity{1}                   -3      0      0      3       0       0       0       0                    
         Thermal 1{1}                  3      0      0      3       0       0       0       0                    
         Static Seismic 1{1}           6      0      0      6       0       0       0       0                    
         Static Seismic 2{1}           0      0    -42     42       0       0       0       0                    
         Static Seismic 3{1}           1      0      0      1       0       0       0       0                    
         Static Seismic 4{1}           0      0    -30     30       0       0       0       0                    
         Static Seismic 5{1}           0      0      0      0       0       0       0       0                    
         Static Seismic 6{1}           0      0    -19     19       0       0       0       0                    
         Static Seismic 7{1}           0      0      0      0       0       0       0       0                    
         Static Seismic 8{1}          -2      0     -9      9       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                        0      0      0      0       0       0       0       0                    
         GT1P1{1}                      0      0      0      0       0       0       0       0                    
         GT1P1E1{1}                    6      0      0      6       0       0       0       0                    
         GT1P1E2{1}                    0      0    -42     42       0       0       0       0                    
         GT1P1E3{1}                    1      0      0      1       0       0       0       0                    
         GT1P1E4{1}                    0      0    -30     30       0       0       0       0                    
         GT1P1E5{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E6{1}                    0      0    -19     19       0       0       0       0                    
         GT1P1E7{1}                    0      0      0      0       0       0       0       0                    
         GT1P1E8{1}                   -2      0     -9      9       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  22 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 S15     Guide     Tag No.: <None>  [ID: S15  1]                                 
         Gravity{1}                    0   -165      0    165       0       0       0       0                    
         Thermal 1{1}                  0    -64    180    190       0       0       0       0                    
         Static Seismic 1{1}           0     -7   -104    104       0       0       0       0                    
         Static Seismic 2{1}           0    -39   -321    323       0       0       0       0                    
         Static Seismic 3{1}           0    -57   -110    124       0       0       0       0                    
         Static Seismic 4{1}           0    -82   -331    341       0       0       0       0                    
         Static Seismic 5{1}           0     67   -122    139       0       0       0       0                    
         Static Seismic 6{1}           0     74   -342    350       0       0       0       0                    
         Static Seismic 7{1}           0     10   -130    131       0       0       0       0                    
         Static Seismic 8{1}           0     14   -351    352       0       0       0       0                    
         Pressure 1{1}                 0      1     -2      2       0       0       0       0                    
         GT1{1}                        0   -229    180    291       0       0       0       0                    
         GT1P1{1}                      0   -228    178    289       0       0       0       0                    
         GT1P1E1{1}                    0   -234     74    246       0       0       0       0                    
         GT1P1E2{1}                    0   -267   -143    303       0       0       0       0                    
         GT1P1E3{1}                    0   -285     68    293       0       0       0       0                    
         GT1P1E4{1}                    0   -310   -153    346       0       0       0       0                    
         GT1P1E5{1}                    0   -160     56    170       0       0       0       0                    
         GT1P1E6{1}                    0   -154   -164    225       0       0       0       0                    
         GT1P1E7{1}                    0   -218     48    223       0       0       0       0                    
         GT1P1E8{1}                    0   -213   -173    275       0       0       0       0                    
  
 S15     Line Stp  Tag No.: <None>  [ID: S15  2]                                 
         Gravity{1}                   13      0      0     13       0       0       0       0                    
         Thermal 1{1}                  8      0      0      8       0       0       0       0                    
         Static Seismic 1{1}          40      0      0     40       0       0       0       0                    
         Static Seismic 2{1}          28      0      0     28       0       0       0       0                    
         Static Seismic 3{1}          45      0      0     45       0       0       0       0                    
         Static Seismic 4{1}          30      0      0     30       0       0       0       0                    
         Static Seismic 5{1}         -63      0      0     63       0       0       0       0                    
         Static Seismic 6{1}         -79      0      0     79       0       0       0       0                    
         Static Seismic 7{1}         -61      0      0     61       0       0       0       0                    
         Static Seismic 8{1}         -75      0      0     75       0       0       0       0                    
         Pressure 1{1}                 0      0      0      0       0       0       0       0                    
         GT1{1}                       21      0      0     21       0       0       0       0                    
         GT1P1{1}                     21      0      0     21       0       0       0       0                    
         GT1P1E1{1}                   60      0      0     60       0       0       0       0                    
         GT1P1E2{1}                   49      0      0     49       0       0       0       0                    
         GT1P1E3{1}                   66      0      0     66       0       0       0       0                    
         GT1P1E4{1}                   50      0      0     50       0       0       0       0                    
         GT1P1E5{1}                  -42      0      0     42       0       0       0       0                    
         GT1P1E6{1}                  -58      0      0     58       0       0       0       0                    
         GT1P1E7{1}                  -40      0      0     40       0       0       0       0                    
         GT1P1E8{1}                  -55      0      0     55       0       0       0       0                    
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  23 
---------------------------------------------------------------------------------------------------------------- 
 
                                      R E S T R A I N T   R E A C T I O N S                                      
                                                                                                                 
 Point     Load                         FORCES (lbf   )             MOMENTS (ft-lb  )                            
 name   combination                 X      Y      Z    Result    X       Y       Z    Result                     
 ------ -----------------------   ------ ------ ------ ------ ------- ------- ------- -------                    
 S19     Guide     Tag No.: <None>  [ID: S19  2]                                 
         Gravity{1}                    0   -104      0    104       0       0       0       0                    
         Thermal 1{1}                -16     17     66     70       0       0       0       0                    
         Static Seismic 1{1}          16     53    -66     86       0       0       0       0                    
         Static Seismic 2{1}          16     94    -66    117       0       0       0       0                    
         Static Seismic 3{1}          16     36    -66     77       0       0       0       0                    
         Static Seismic 4{1}          16     67    -66     95       0       0       0       0                    
         Static Seismic 5{1}          16    -52    -66     86       0       0       0       0                    
         Static Seismic 6{1}          16    -40    -66     79       0       0       0       0                    
         Static Seismic 7{1}          16    -69    -66     97       0       0       0       0                    
         Static Seismic 8{1}          16    -55    -66     87       0       0       0       0                    
         Pressure 1{1}                 0     -1      1      1       0       0       0       0                    
         GT1{1}                      -16    -86     66    110       0       0       0       0                    
         GT1P1{1}                    -16    -87     66    111       0       0       0       0                    
         GT1P1E1{1}                    0    -35      0     35       0       0       0       0                    
         GT1P1E2{1}                    0      7      0      7       0       0       0       0                    
         GT1P1E3{1}                    0    -51      0     51       0       0       0       0                    
         GT1P1E4{1}                    0    -21      0     21       0       0       0       0                    
         GT1P1E5{1}                    0   -139      0    139       0       0       0       0                    
         GT1P1E6{1}                    0   -127      0    127       0       0       0       0                    
         GT1P1E7{1}                    0   -156      0    156       0       0       0       0                    
         GT1P1E8{1}                    0   -142      0    142       0       0       0       0                    
  
 S20     Guide     Tag No.: <None>  [ID: S20  1]                                 
         Gravity{1}                   -2   -466      0    466       0       0       0       0                    
         Thermal 1{1}                 -7     -6   -283    283       0       0       0       0                    
         Static Seismic 1{1}          82     50    281    297       0       0       0       0                    
         Static Seismic 2{1}          98     47    281    302       0       0       0       0                    
         Static Seismic 3{1}          82    -63    281    300       0       0       0       0                    
         Static Seismic 4{1}          98    -65    281    305       0       0       0       0                    
         Static Seismic 5{1}         -86     58    281    300       0       0       0       0                    
         Static Seismic 6{1}         -71     58    281    296       0       0       0       0                    
         Static Seismic 7{1}         -87    -55    281    300       0       0       0       0                    
         Static Seismic 8{1}         -71    -55    281    296       0       0       0       0                    
         Pressure 1{1}                 0      0      2      2       0       0       0       0                    
         GT1{1}                       -9   -472   -283    551       0       0       0       0                    
         GT1P1{1}                     -9   -472   -281    550       0       0       0       0                    
         GT1P1E1{1}                   73   -422      0    428       0       0       0       0                    
         GT1P1E2{1}                   89   -426      0    435       0       0       0       0                    
         GT1P1E3{1}                   72   -535      0    540       0       0       0       0                    
         GT1P1E4{1}                   88   -538      0    545       0       0       0       0                    
         GT1P1E5{1}                  -95   -414      0    425       0       0       0       0                    
         GT1P1E6{1}                  -80   -414      0    422       0       0       0       0                    
         GT1P1E7{1}                  -96   -527      0    536       0       0       0       0                    
         GT1P1E8{1}                  -81   -527      0    534       0       0       0       0                      
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
  
 K09    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 197       3       2       0 1.00 1.00 1.00 1.00  23a SUST     757  16700   
        TR:Amb to T1{1}                50      27      41      10 1.00 1.00 1.00 1.00 (17) DISP    4583  25050   
        Amb to T1{1}                   50      27      41      10 1.00 1.00 1.00 1.00 (17) DISP    4583  25050   
        Sus. + E1{1}                    9      26      49      11 1.00 1.00            23a  OCC    5945  22211   
        Sus. + E2{1}                   44      62      48       1 1.00 1.00            23a  OCC    8005  22211   
        Sus. + E3{1}                    6      25      49      11 1.00 1.00            23a  OCC    5874  22211   
        Sus. + E4{1}                   29      62      48       1 1.00 1.00            23a  OCC    7982  22211   
        Sus. + E5{1}                    2      35      28      17 1.00 1.00            23a  OCC    5057  22211   
        Sus. + E6{1}                   40      58      29       6 1.00 1.00            23a  OCC    6720  22211   
        Sus. + E7{1}                   13      35      29      18 1.00 1.00            23a  OCC    5113  22211   
        Sus. + E8{1}                   24      58      30       6 1.00 1.00            23a  OCC    6739  22211   
  
 K08    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 197       3       2       0 1.00 1.00 1.00 1.00  23a SUST     731  16700   
        TR:Amb to T1{1}                50      27      39      10 1.00 1.00 1.00 1.00 (17) DISP    4489  25050   
        Amb to T1{1}                   50      27      39      10 1.00 1.00 1.00 1.00 (17) DISP    4489  25050   
        Sus. + E1{1}                    9      25      48      11 1.00 1.00            23a  OCC    5750  22211   
        Sus. + E2{1}                   44      60      46       1 1.00 1.00            23a  OCC    7738  22211   
        Sus. + E3{1}                    6      24      47      11 1.00 1.00            23a  OCC    5682  22211   
        Sus. + E4{1}                   29      60      46       1 1.00 1.00            23a  OCC    7713  22211   
        Sus. + E5{1}                    2      34      27      17 1.00 1.00            23a  OCC    4902  22211   
        Sus. + E6{1}                   40      56      28       6 1.00 1.00            23a  OCC    6494  22211   
        Sus. + E7{1}                   13      34      28      18 1.00 1.00            23a  OCC    4958  22211   
        Sus. + E8{1}                   24      56      29       6 1.00 1.00            23a  OCC    6508  22211   
  
 H30    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 200       2       1       1 1.00 1.00 1.00 1.00  23a SUST     693  16700   
        TR:Amb to T1{1}                26      18      37       8 1.00 1.00 1.00 1.00 (17) DISP    3858  25050   
        Amb to T1{1}                   26      18      37       8 1.00 1.00 1.00 1.00 (17) DISP    3858  25050   
        Sus. + E1{1}                    5      14      27       6 1.00 1.00            23a  OCC    3413  22211   
        Sus. + E2{1}                   15      57      32       8 1.00 1.00            23a  OCC    6739  22211   
        Sus. + E3{1}                   11      14      27       6 1.00 1.00            23a  OCC    3441  22211   
        Sus. + E4{1}                    1      57      32       8 1.00 1.00            23a  OCC    6749  22211   
        Sus. + E5{1}                   14      14      43       3 1.00 1.00            23a  OCC    4867  22211   
        Sus. + E6{1}                   24      57      37       1 1.00 1.00            23a  OCC    6962  22211   
        Sus. + E7{1}                    2      14      43       4 1.00 1.00            23a  OCC    4875  22211   
        Sus. + E8{1}                    8      57      37       1 1.00 1.00            23a  OCC    6976  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H29    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 200       2       1       1 1.00 1.00 1.00 1.00  23a SUST     693  16700   
        TR:Amb to T1{1}                26      17      36       8 1.00 1.00 1.00 1.00 (17) DISP    3713  25050   
        Amb to T1{1}                   26      17      36       8 1.00 1.00 1.00 1.00 (17) DISP    3713  25050   
        Sus. + E1{1}                    5      14      26       6 1.00 1.00            23a  OCC    3337  22211   
        Sus. + E2{1}                   15      55      32       8 1.00 1.00            23a  OCC    6575  22211   
        Sus. + E3{1}                   11      14      26       6 1.00 1.00            23a  OCC    3365  22211   
        Sus. + E4{1}                    1      56      31       8 1.00 1.00            23a  OCC    6585  22211   
        Sus. + E5{1}                   14      14      42       3 1.00 1.00            23a  OCC    4736  22211   
        Sus. + E6{1}                   24      55      36       1 1.00 1.00            23a  OCC    6765  22211   
        Sus. + E7{1}                    2      14      42       4 1.00 1.00            23a  OCC    4744  22211   
        Sus. + E8{1}                    8      56      36       1 1.00 1.00            23a  OCC    6779  22211   
  
 C51    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 564      65       5       1 1.00 1.00 1.00 1.00  23a SUST    2028  16700   
        TR:Amb to T1{1}                79       2      89      21 1.00 1.00 1.00 1.00 (17) DISP    2034  25050   
        Amb to T1{1}                   79       2      89      21 1.00 1.00 1.00 1.00 (17) DISP    2034  25050   
        Sus. + E1{1}                    1     133      24      20 1.00 1.00            23a  OCC    3695  22211   
        Sus. + E2{1}                   29      76      47       5 1.00 1.00            23a  OCC    3036  22211   
        Sus. + E3{1}                   13     118      24      20 1.00 1.00            23a  OCC    3390  22211   
        Sus. + E4{1}                   13      80      48       3 1.00 1.00            23a  OCC    3057  22211   
        Sus. + E5{1}                   47     146     144      81 1.00 1.00            23a  OCC    6119  22211   
        Sus. + E6{1}                   92     108     199      40 1.00 1.00            23a  OCC    6695  22211   
        Sus. + E7{1}                   36     137     145      82 1.00 1.00            23a  OCC    6060  22211   
        Sus. + E8{1}                   76     104     200      42 1.00 1.00            23a  OCC    6675  22211   
  
 N53    Max P{1}                                                                      (3a) HOOP    1158  16700   
        GR + Max P{1}                 308      45       5      12 1.00 1.00 1.00 1.00  23a SUST    2217  16700   
        TR:Amb to T1{1}               283       4     171       8 1.00 1.00 1.00 1.00 (17) DISP    6660  25050   
        Amb to T1{1}                  283       4     171       8 1.00 1.00 1.00 1.00 (17) DISP    6660  25050   
        Sus. + E1{1}                   24      51       6      14 1.00 1.00            23a  OCC    2494  22211   
        Sus. + E2{1}                   98      48      77      14 1.00 1.00            23a  OCC    5175  22211   
        Sus. + E3{1}                   23      50       6      12 1.00 1.00            23a  OCC    2452  22211   
        Sus. + E4{1}                   99      53      78      12 1.00 1.00            23a  OCC    5218  22211   
        Sus. + E5{1}                   73      50      42      13 1.00 1.00            23a  OCC    3798  22211   
        Sus. + E6{1}                  196      47      38      12 1.00 1.00            23a  OCC    3791  22211   
        Sus. + E7{1}                   74      51      42      13 1.00 1.00            23a  OCC    3772  22211   
        Sus. + E8{1}                  197      54      39      14 1.00 1.00            23a  OCC    3870  22211   
  
 C43  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513     109      18      18 1.08 1.19 1.00 1.00  23a SUST    3237  16700   
        TR:Amb to T1{1}                55      31      20      22 1.44 1.58 1.58 1.00 (17) DISP    1337  25050   
        Amb to T1{1}                   55      31      20      22 1.44 1.58 1.58 1.00 (17) DISP    1337  25050   
        Sus. + E1{1}                   12     116      33      28 1.08 1.19            23a  OCC    3725  22211   
        Sus. + E2{1}                   38     118      60      24 1.08 1.19            23a  OCC    4415  22211   
        Sus. + E3{1}                   13     128      29      32 1.08 1.19            23a  OCC    3869  22211   
        Sus. + E4{1}                   38     142      72      21 1.08 1.19            23a  OCC    4918  22211   
        Sus. + E5{1}                   62     174      34      39 1.08 1.19            23a  OCC    4987  22211   
        Sus. + E6{1}                  104     196      65      25 1.08 1.19            23a  OCC    5788  22211   
        Sus. + E7{1}                   60     203      39      43 1.08 1.19            23a  OCC    5718  22211   
        Sus. + E8{1}                  104     221      76      28 1.08 1.19            23a  OCC    6465  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C42    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513     144      18      18 1.00 1.00 1.00 1.00  23a SUST    3819  16700   
        TR:Amb to T1{1}                55      14      15      22 1.00 1.00 1.00 1.00 (17) DISP     687  25050   
        Amb to T1{1}                   55      14      15      22 1.00 1.00 1.00 1.00 (17) DISP     687  25050   
        Sus. + E1{1}                   12     155      29      28 1.00 1.00            23a  OCC    4236  22211   
        Sus. + E2{1}                   38     145      64      24 1.00 1.00            23a  OCC    4920  22211   
        Sus. + E3{1}                   12     169      25      32 1.00 1.00            23a  OCC    4484  22211   
        Sus. + E4{1}                   38     178      79      21 1.00 1.00            23a  OCC    5434  22211   
        Sus. + E5{1}                   61     196      35      39 1.00 1.00            23a  OCC    5199  22211   
        Sus. + E6{1}                  104     209      57      25 1.00 1.00            23a  OCC    5635  22211   
        Sus. + E7{1}                   60     234      41      43 1.00 1.00            23a  OCC    6042  22211   
        Sus. + E8{1}                  103     243      71      28 1.00 1.00            23a  OCC    6463  22211   
  
 E19    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 554       7       0       2 1.00 1.00 1.00 1.00  23a SUST     719  16700   
        TR:Amb to T1{1}               118      52      95      22 1.00 1.00 1.00 1.00 (17) DISP    2470  25050   
        Amb to T1{1}                  118      52      95      22 1.00 1.00 1.00 1.00 (17) DISP    2470  25050   
        Sus. + E1{1}                   56      89      33      46 1.00 1.00            23a  OCC    2996  22211   
        Sus. + E2{1}                   11      29      56       7 1.00 1.00            23a  OCC    2080  22211   
        Sus. + E3{1}                   47      95      33      47 1.00 1.00            23a  OCC    3094  22211   
        Sus. + E4{1}                    2      31      55       6 1.00 1.00            23a  OCC    2063  22211   
        Sus. + E5{1}                  132      94     221      29 1.00 1.00            23a  OCC    6244  22211   
        Sus. + E6{1}                   70       8     151      62 1.00 1.00            23a  OCC    4459  22211   
        Sus. + E7{1}                  126      97     223      29 1.00 1.00            23a  OCC    6308  22211   
        Sus. + E8{1}                   61       9     151      62 1.00 1.00            23a  OCC    4456  22211   
  
 L16    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 108      21      13       0 1.72 1.72 1.00 1.00  23a SUST    4357  16700   
        TR:Amb to T1{1}                 2       0       2       0 2.30 2.30 2.30 1.00 (17) DISP     497  25050   
        Amb to T1{1}                    2       0       2       0 2.30 2.30 2.30 1.00 (17) DISP     497  25050   
        Sus. + E1{1}                    0      23      17       0 1.72 1.72            23a  OCC    4986  22211   
        Sus. + E2{1}                    1      25      16       3 1.72 1.72            23a  OCC    5175  22211   
        Sus. + E3{1}                    7      28      21       1 1.72 1.72            23a  OCC    6047  22211   
        Sus. + E4{1}                    6      22      20       3 1.72 1.72            23a  OCC    5497  22211   
        Sus. + E5{1}                    0      23      15       4 1.72 1.72            23a  OCC    4924  22211   
        Sus. + E6{1}                    0      24      14       1 1.72 1.72            23a  OCC    4938  22211   
        Sus. + E7{1}                    7      28      18       5 1.72 1.72            23a  OCC    5831  22211   
        Sus. + E8{1}                    7      22      18       2 1.72 1.72            23a  OCC    5101  22211   
  
 N52    Max P{1}                                                                      (3a) HOOP    1158  16700   
        GR + Max P{1}                 308      24       4      12 1.00 1.00 1.00 1.00  23a SUST    1433  16700   
        TR:Amb to T1{1}               283       4     142       8 1.00 1.00 1.00 1.00 (17) DISP    5594  25050   
        Amb to T1{1}                  283       4     142       8 1.00 1.00 1.00 1.00 (17) DISP    5594  25050   
        Sus. + E1{1}                   24      27       7      14 1.00 1.00            23a  OCC    1679  22211   
        Sus. + E2{1}                   98      25      58      14 1.00 1.00            23a  OCC    3670  22211   
        Sus. + E3{1}                   23      26       8      12 1.00 1.00            23a  OCC    1651  22211   
        Sus. + E4{1}                   99      28      59      12 1.00 1.00            23a  OCC    3701  22211   
        Sus. + E5{1}                   73      26      29      13 1.00 1.00            23a  OCC    2508  22211   
        Sus. + E6{1}                  195      24      29      12 1.00 1.00            23a  OCC    2682  22211   
        Sus. + E7{1}                   74      27      28      13 1.00 1.00            23a  OCC    2485  22211   
        Sus. + E8{1}                  197      30      30      14 1.00 1.00            23a  OCC    2737  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S20  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122     426       0     325 1.00 1.00 1.00 1.00  23a SUST    4303  16700   
        TR:Amb to T1{1}               283       0       0       0 1.00 1.00 1.00 1.00 (17) DISP     127  25050   
        Amb to T1{1}                  283       0       0       0 1.00 1.00 1.00 1.00 (17) DISP     127  25050   
        Sus. + E1{1}                  214     500      18     387 1.00 1.00            23a  OCC    5099  22211   
        Sus. + E2{1}                  349     453     134     387 1.00 1.00            23a  OCC    5538  22211   
        Sus. + E3{1}                  214     453      18     339 1.00 1.00            23a  OCC    4654  22211   
        Sus. + E4{1}                  349     500     134     339 1.00 1.00            23a  OCC    5578  22211   
        Sus. + E5{1}                  214     500     134     339 1.00 1.00            23a  OCC    5515  22211   
        Sus. + E6{1}                  349     453      18     339 1.00 1.00            23a  OCC    4715  22211   
        Sus. + E7{1}                  214     453     134     387 1.00 1.00            23a  OCC    5480  22211   
        Sus. + E8{1}                  349     500      18     387 1.00 1.00            23a  OCC    5152  22211   
  
 M03 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1303     510       0       0 1.33 1.10 1.00 1.00  23a SUST    5502  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E2{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E3{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E4{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E5{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E6{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E7{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
        Sus. + E8{1}                    0     510       0       0 1.33 1.10            23a  OCC    5502  22211   
  
 S20  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     426       0     325 1.00 1.00 1.00 1.00  23a SUST    4304  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   67     500      18     387 1.00 1.00            23a  OCC    5044  22211   
        Sus. + E2{1}                   67     453     134     387 1.00 1.00            23a  OCC    5417  22211   
        Sus. + E3{1}                   67     453      18     339 1.00 1.00            23a  OCC    4590  22211   
        Sus. + E4{1}                   67     500     134     339 1.00 1.00            23a  OCC    5447  22211   
        Sus. + E5{1}                   67     500     134     339 1.00 1.00            23a  OCC    5447  22211   
        Sus. + E6{1}                   67     453      18     339 1.00 1.00            23a  OCC    4590  22211   
        Sus. + E7{1}                   67     453     134     387 1.00 1.00            23a  OCC    5417  22211   
        Sus. + E8{1}                   67     500      18     387 1.00 1.00            23a  OCC    5044  22211   
  
 M03 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1253     490       0       0 1.33 1.10 1.00 1.00  23a SUST    5287  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0     490       0       0 1.33 1.10            23a  OCC    5288  22211   
        Sus. + E2{1}                    0     490       0       0 1.33 1.10            23a  OCC    5288  22211   
        Sus. + E3{1}                    1     490       0       0 1.33 1.10            23a  OCC    5288  22211   
        Sus. + E4{1}                    1     490       0       0 1.33 1.10            23a  OCC    5288  22211   
        Sus. + E5{1}                    1     490       0       0 1.33 1.10            23a  OCC    5288  22211   
        Sus. + E6{1}                    1     490       0       0 1.33 1.10            23a  OCC    5288  22211   
        Sus. + E7{1}                    0     490       0       0 1.33 1.10            23a  OCC    5288  22211   
        Sus. + E8{1}                    0     490       0       0 1.33 1.10            23a  OCC    5288  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T05    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 108      19       3       3 1.72 1.72 1.00 1.00  23a SUST    3384  16700   
        TR:Amb to T1{1}                 3       1       5       2 2.30 2.30 2.30 1.00 (17) DISP    1078  25050   
        Amb to T1{1}                    3       1       5       2 2.30 2.30 2.30 1.00 (17) DISP    1078  25050   
        Sus. + E1{1}                    2      22       4       6 1.72 1.72            23a  OCC    4110  22211   
        Sus. + E2{1}                    3      25      10       4 1.72 1.72            23a  OCC    4968  22211   
        Sus. + E3{1}                    4      27       4       7 1.72 1.72            23a  OCC    4825  22211   
        Sus. + E4{1}                    3      21      10       5 1.72 1.72            23a  OCC    4658  22211   
        Sus. + E5{1}                    4      23       9       3 1.72 1.72            23a  OCC    4670  22211   
        Sus. + E6{1}                    5      25       3       5 1.72 1.72            23a  OCC    4405  22211   
        Sus. + E7{1}                    3      28       9       3 1.72 1.72            23a  OCC    5185  22211   
        Sus. + E8{1}                    2      20       3       4 1.72 1.72            23a  OCC    3658  22211   
  
 C27  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120     391      12      11 1.00 1.00 1.00 1.00  23a SUST    3354  16700   
        TR:Amb to T1{1}                28      67     119      55 1.00 1.00 1.00 1.00 (17) DISP    1038  25050   
        Amb to T1{1}                   28      67     119      55 1.00 1.00 1.00 1.00 (17) DISP    1038  25050   
        Sus. + E1{1}                   39     470     214      42 1.00 1.00            23a  OCC    4960  22211   
        Sus. + E2{1}                    4     402     197      52 1.00 1.00            23a  OCC    4730  22211   
        Sus. + E3{1}                   40     403     211      44 1.00 1.00            23a  OCC    4832  22211   
        Sus. + E4{1}                    8     489     191      54 1.00 1.00            23a  OCC    4869  22211   
        Sus. + E5{1}                   37     452     164      70 1.00 1.00            23a  OCC    4628  22211   
        Sus. + E6{1}                    9     416      58      61 1.00 1.00            23a  OCC    3881  22211   
        Sus. + E7{1}                   38     418     155      71 1.00 1.00            23a  OCC    4511  22211   
        Sus. + E8{1}                    5     502      49      63 1.00 1.00            23a  OCC    4285  22211   
  
 C27  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119     391      12      11 1.00 1.00 1.00 1.00  23a SUST    3353  16700   
        TR:Amb to T1{1}                24      67     119      55 1.00 1.00 1.00 1.00 (17) DISP    1036  25050   
        Amb to T1{1}                   24      67     119      55 1.00 1.00 1.00 1.00 (17) DISP    1036  25050   
        Sus. + E1{1}                   34     470     214      42 1.00 1.00            23a  OCC    4958  22211   
        Sus. + E2{1}                    1     402     197      52 1.00 1.00            23a  OCC    4728  22211   
        Sus. + E3{1}                   35     403     211      44 1.00 1.00            23a  OCC    4829  22211   
        Sus. + E4{1}                    3     489     191      54 1.00 1.00            23a  OCC    4866  22211   
        Sus. + E5{1}                   32     452     164      70 1.00 1.00            23a  OCC    4625  22211   
        Sus. + E6{1}                   14     416      58      61 1.00 1.00            23a  OCC    3882  22211   
        Sus. + E7{1}                   33     418     155      71 1.00 1.00            23a  OCC    4508  22211   
        Sus. + E8{1}                   10     502      49      63 1.00 1.00            23a  OCC    4286  22211   
  
 E14 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       6      21      28 1.29 1.08 1.00 1.00  23a SUST    1225  16700   
        TR:Amb to T1{1}               113      38       8      35 1.72 1.44 1.00 1.00 (17) DISP    1687  25050   
        Amb to T1{1}                  113      38       8      35 1.72 1.44 1.00 1.00 (17) DISP    1687  25050   
        Sus. + E1{1}                   33      30      37      37 1.29 1.08            23a  OCC    2091  22211   
        Sus. + E2{1}                   11      38      25      47 1.29 1.08            23a  OCC    2260  22211   
        Sus. + E3{1}                   34      30      32      31 1.29 1.08            23a  OCC    1992  22211   
        Sus. + E4{1}                   11      39      21      53 1.29 1.08            23a  OCC    2343  22211   
        Sus. + E5{1}                  189     111      34      89 1.29 1.08            23a  OCC    4766  22211   
        Sus. + E6{1}                  102      34      37      51 1.29 1.08            23a  OCC    2354  22211   
        Sus. + E7{1}                  191     111      38      83 1.29 1.08            23a  OCC    4729  22211   
        Sus. + E8{1}                  102      33      42      45 1.29 1.08            23a  OCC    2318  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 M03 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124     441       0       0 1.33 1.10 1.00 1.00  23a SUST    4760  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    1     442       0       0 1.33 1.10            23a  OCC    4764  22211   
        Sus. + E2{1}                    1     442       0       0 1.33 1.10            23a  OCC    4764  22211   
        Sus. + E3{1}                    1     441       0       0 1.33 1.10            23a  OCC    4763  22211   
        Sus. + E4{1}                    1     441       0       0 1.33 1.10            23a  OCC    4763  22211   
        Sus. + E5{1}                    1     441       0       0 1.33 1.10            23a  OCC    4763  22211   
        Sus. + E6{1}                    1     441       0       0 1.33 1.10            23a  OCC    4763  22211   
        Sus. + E7{1}                    1     442       0       0 1.33 1.10            23a  OCC    4764  22211   
        Sus. + E8{1}                    1     442       0       0 1.33 1.10            23a  OCC    4764  22211   
  
 N51    Max P{1}                                                                      (3a) HOOP    1158  16700   
        GR + Max P{1}                 308       7       3      12 1.00 1.00 1.00 1.00  23a SUST     843  16700   
        TR:Amb to T1{1}               283       4     118       8 1.00 1.00 1.00 1.00 (17) DISP    4721  25050   
        Amb to T1{1}                  283       4     118       8 1.00 1.00 1.00 1.00 (17) DISP    4721  25050   
        Sus. + E1{1}                   24       8       9      14 1.00 1.00            23a  OCC    1128  22211   
        Sus. + E2{1}                   98       7      42      14 1.00 1.00            23a  OCC    2493  22211   
        Sus. + E3{1}                   23       7      10      12 1.00 1.00            23a  OCC    1118  22211   
        Sus. + E4{1}                   99       9      43      12 1.00 1.00            23a  OCC    2514  22211   
        Sus. + E5{1}                   73       8      18      13 1.00 1.00            23a  OCC    1507  22211   
        Sus. + E6{1}                  195       8      22      12 1.00 1.00            23a  OCC    1830  22211   
        Sus. + E7{1}                   74       8      17      13 1.00 1.00            23a  OCC    1486  22211   
        Sus. + E8{1}                  197      10      22      14 1.00 1.00            23a  OCC    1864  22211   
  
 C49 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 571      63      12       1 1.29 1.08 1.00 1.00  23a SUST    2426  16700   
        TR:Amb to T1{1}                80      37      15      21 1.72 1.44 1.00 1.00 (17) DISP    1600  25050   
        Amb to T1{1}                   80      37      15      21 1.72 1.44 1.00 1.00 (17) DISP    1600  25050   
        Sus. + E1{1}                    0      84      23      20 1.29 1.08            23a  OCC    3234  22211   
        Sus. + E2{1}                   30      68      17       5 1.29 1.08            23a  OCC    2673  22211   
        Sus. + E3{1}                   14      69      20      20 1.29 1.08            23a  OCC    2943  22211   
        Sus. + E4{1}                   12      72      18       2 1.29 1.08            23a  OCC    2740  22211   
        Sus. + E5{1}                   48     108      13      81 1.29 1.08            23a  OCC    4687  22211   
        Sus. + E6{1}                   93      94      29      40 1.29 1.08            23a  OCC    3827  22211   
        Sus. + E7{1}                   35      94      14      82 1.29 1.08            23a  OCC    4493  22211   
        Sus. + E8{1}                   75      79      30      42 1.29 1.08            23a  OCC    3616  22211   
  
 G05    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 125       2      13       3 1.72 1.72 1.00 1.00  23a SUST    2381  16700   
        TR:Amb to T1{1}                 0       2       9       3 2.30 2.30 2.30 1.00 (17) DISP    1943  25050   
        Amb to T1{1}                    0       2       9       3 2.30 2.30 2.30 1.00 (17) DISP    1943  25050   
        Sus. + E1{1}                    2       3      24       7 1.72 1.72            23a  OCC    4324  22211   
        Sus. + E2{1}                    2       2      21       6 1.72 1.72            23a  OCC    3799  22211   
        Sus. + E3{1}                    0       2      21       7 1.72 1.72            23a  OCC    3842  22211   
        Sus. + E4{1}                    0       3      18       7 1.72 1.72            23a  OCC    3376  22211   
        Sus. + E5{1}                    1       3      26       6 1.72 1.72            23a  OCC    4567  22211   
        Sus. + E6{1}                    1       3      24       9 1.72 1.72            23a  OCC    4305  22211   
        Sus. + E7{1}                    1       3      24       6 1.72 1.72            23a  OCC    4267  22211   
        Sus. + E8{1}                    1       4      21       9 1.72 1.72            23a  OCC    3925  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E14 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519       7       5      38 1.29 1.08 1.00 1.00  23a SUST    1142  16700   
        TR:Amb to T1{1}                82      30       9      28 1.72 1.44 1.00 1.00 (17) DISP    1357  25050   
        Amb to T1{1}                   82      30       9      28 1.72 1.44 1.00 1.00 (17) DISP    1357  25050   
        Sus. + E1{1}                   18      18      20      61 1.29 1.08            23a  OCC    1861  22211   
        Sus. + E2{1}                   42      46      24      48 1.29 1.08            23a  OCC    2443  22211   
        Sus. + E3{1}                   19      17      19      51 1.29 1.08            23a  OCC    1693  22211   
        Sus. + E4{1}                   42      47      23      56 1.29 1.08            23a  OCC    2504  22211   
        Sus. + E5{1}                  173     107      34      83 1.29 1.08            23a  OCC    4482  22211   
        Sus. + E6{1}                  112      37      21      48 1.29 1.08            23a  OCC    2228  22211   
        Sus. + E7{1}                  173     107      35      75 1.29 1.08            23a  OCC    4426  22211   
        Sus. + E8{1}                  111      35      22      40 1.29 1.08            23a  OCC    2178  22211   
  
 C43    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 412      36       8       8 1.08 1.19 1.00 1.00  23a SUST    1318  16700   
        TR:Amb to T1{1}                 0      68       4       2 1.44 1.58 1.58 1.00 (17) DISP    2085  25050   
        Amb to T1{1}                    0      68       4       2 1.44 1.58 1.58 1.00 (17) DISP    2085  25050   
        Sus. + E1{1}                   13      45      31      14 1.08 1.19            23a  OCC    1990  22211   
        Sus. + E2{1}                   13      59      36       9 1.08 1.19            23a  OCC    2267  22211   
        Sus. + E3{1}                   11      53      33      12 1.08 1.19            23a  OCC    2118  22211   
        Sus. + E4{1}                   11      64      35      10 1.08 1.19            23a  OCC    2324  22211   
        Sus. + E5{1}                   12     120      26      20 1.08 1.19            23a  OCC    3438  22211   
        Sus. + E6{1}                   12     152      39       8 1.08 1.19            23a  OCC    4273  22211   
        Sus. + E7{1}                   12     133      27      18 1.08 1.19            23a  OCC    3767  22211   
        Sus. + E8{1}                   12     158      37       8 1.08 1.19            23a  OCC    4391  22211   
  
 M03 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1303       0     510       0 1.00 1.00 1.00 1.00  23a SUST    4301  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E2{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E3{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E4{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E5{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E6{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E7{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E8{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
  
 M04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1303       0     510       0 1.00 1.00 1.00 1.00  23a SUST    4301  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E2{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E3{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E4{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E5{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E6{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E7{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
        Sus. + E8{1}                    0       0     510       0 1.00 1.00            23a  OCC    4301  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C43  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 500      74      11       9 1.08 1.19 1.00 1.00  23a SUST    2317  16700   
        TR:Amb to T1{1}                76      37      22      26 1.44 1.58 1.58 1.00 (17) DISP    1567  25050   
        Amb to T1{1}                   76      37      22      26 1.44 1.58 1.58 1.00 (17) DISP    1567  25050   
        Sus. + E1{1}                   19      90      19      22 1.08 1.19            23a  OCC    2866  22211   
        Sus. + E2{1}                   35      88      50      31 1.08 1.19            23a  OCC    3576  22211   
        Sus. + E3{1}                   16      75      17      20 1.08 1.19            23a  OCC    2621  22211   
        Sus. + E4{1}                   37      78      61      33 1.08 1.19            23a  OCC    3817  22211   
        Sus. + E5{1}                   97      93      38      13 1.08 1.19            23a  OCC    3298  22211   
        Sus. + E6{1}                  150     103      57      47 1.08 1.19            23a  OCC    4112  22211   
        Sus. + E7{1}                  100      77      43      16 1.08 1.19            23a  OCC    3284  22211   
        Sus. + E8{1}                  151      84      68      49 1.08 1.19            23a  OCC    4231  22211   
  
 C46 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 500      12      31      10 1.29 1.08 1.00 1.00  23a SUST    1344  16700   
        TR:Amb to T1{1}                76      39      14      26 1.72 1.44 1.00 1.00 (17) DISP    1658  25050   
        Amb to T1{1}                   76      39      14      26 1.72 1.44 1.00 1.00 (17) DISP    1658  25050   
        Sus. + E1{1}                   20      40      46      23 1.29 1.08            23a  OCC    2330  22211   
        Sus. + E2{1}                   35      47      36      32 1.29 1.08            23a  OCC    2540  22211   
        Sus. + E3{1}                   17      38      39      20 1.29 1.08            23a  OCC    2201  22211   
        Sus. + E4{1}                   36      50      43      33 1.29 1.08            23a  OCC    2641  22211   
        Sus. + E5{1}                   98      24      43      14 1.29 1.08            23a  OCC    1907  22211   
        Sus. + E6{1}                  151      91      62      47 1.29 1.08            23a  OCC    4075  22211   
        Sus. + E7{1}                  100      26      50      16 1.29 1.08            23a  OCC    2073  22211   
        Sus. + E8{1}                  152      93      68      49 1.29 1.08            23a  OCC    4190  22211   
  
 E11    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 411      33       4       3 1.08 1.19 1.00 1.00  23a SUST    1213  16700   
        TR:Amb to T1{1}                 0      69       5       3 1.44 1.58 1.58 1.00 (17) DISP    2130  25050   
        Amb to T1{1}                    0      69       5       3 1.44 1.58 1.58 1.00 (17) DISP    2130  25050   
        Sus. + E1{1}                   13      68      30       7 1.08 1.19            23a  OCC    2336  22211   
        Sus. + E2{1}                   13      51      29       6 1.08 1.19            23a  OCC    2031  22211   
        Sus. + E3{1}                   11      60      31       7 1.08 1.19            23a  OCC    2215  22211   
        Sus. + E4{1}                   11      45      28       7 1.08 1.19            23a  OCC    1935  22211   
        Sus. + E5{1}                   12     149      32       6 1.08 1.19            23a  OCC    4153  22211   
        Sus. + E6{1}                   12     138      26       9 1.08 1.19            23a  OCC    3865  22211   
        Sus. + E7{1}                   12     150      33       6 1.08 1.19            23a  OCC    4184  22211   
        Sus. + E8{1}                   12     134      25       9 1.08 1.19            23a  OCC    3749  22211   
  
 C50    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 571      63      12       1 1.00 1.00 1.00 1.00  23a SUST    2013  16700   
        TR:Amb to T1{1}                79      37      15      21 1.00 1.00 1.00 1.00 (17) DISP    1043  25050   
        Amb to T1{1}                   79      37      15      21 1.00 1.00 1.00 1.00 (17) DISP    1043  25050   
        Sus. + E1{1}                    0      84      22      20 1.00 1.00            23a  OCC    2710  22211   
        Sus. + E2{1}                   30      69      17       5 1.00 1.00            23a  OCC    2227  22211   
        Sus. + E3{1}                   14      69      20      20 1.00 1.00            23a  OCC    2510  22211   
        Sus. + E4{1}                   12      72      18       3 1.00 1.00            23a  OCC    2270  22211   
        Sus. + E5{1}                   48     108      13      81 1.00 1.00            23a  OCC    4111  22211   
        Sus. + E6{1}                   93      94      29      40 1.00 1.00            23a  OCC    3264  22211   
        Sus. + E7{1}                   35      94      14      82 1.00 1.00            23a  OCC    3995  22211   
        Sus. + E8{1}                   75      79      30      42 1.00 1.00            23a  OCC    3142  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C49 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 571      63      12       1 1.00 1.00 1.00 1.00  23a SUST    2013  16700   
        TR:Amb to T1{1}                79      37      16      21 1.00 1.00 1.00 1.00 (17) DISP    1045  25050   
        Amb to T1{1}                   79      37      16      21 1.00 1.00 1.00 1.00 (17) DISP    1045  25050   
        Sus. + E1{1}                    0      84      23      20 1.00 1.00            23a  OCC    2709  22211   
        Sus. + E2{1}                   30      68      17       5 1.00 1.00            23a  OCC    2228  22211   
        Sus. + E3{1}                   14      69      20      20 1.00 1.00            23a  OCC    2510  22211   
        Sus. + E4{1}                   12      72      18       3 1.00 1.00            23a  OCC    2271  22211   
        Sus. + E5{1}                   48     108      13      81 1.00 1.00            23a  OCC    4110  22211   
        Sus. + E6{1}                   93      94      29      40 1.00 1.00            23a  OCC    3268  22211   
        Sus. + E7{1}                   35      94      15      82 1.00 1.00            23a  OCC    3994  22211   
        Sus. + E8{1}                   75      79      31      42 1.00 1.00            23a  OCC    3146  22211   
  
 E14 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       5      25       9 1.29 1.08 1.00 1.00  23a SUST    1155  16700   
        TR:Amb to T1{1}                79      29       2      39 1.72 1.44 1.00 1.00 (17) DISP    1415  25050   
        Amb to T1{1}                   79      29       2      39 1.72 1.44 1.00 1.00 (17) DISP    1415  25050   
        Sus. + E1{1}                   65      38      33       9 1.29 1.08            23a  OCC    2180  22211   
        Sus. + E2{1}                   27      27      38      25 1.29 1.08            23a  OCC    1982  22211   
        Sus. + E3{1}                   68      37      27      11 1.29 1.08            23a  OCC    2153  22211   
        Sus. + E4{1}                   27      28      43      27 1.29 1.08            23a  OCC    2079  22211   
        Sus. + E5{1}                   98      87      35      72 1.29 1.08            23a  OCC    4019  22211   
        Sus. + E6{1}                   34      16      33      42 1.29 1.08            23a  OCC    2007  22211   
        Sus. + E7{1}                  100      87      30      70 1.29 1.08            23a  OCC    3995  22211   
        Sus. + E8{1}                   34      15      38      40 1.29 1.08            23a  OCC    1999  22211   
  
 E11  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      41       7      38 1.08 1.19 1.00 1.00  23a SUST    1752  16700   
        TR:Amb to T1{1}                82      66      21      28 1.44 1.58 1.58 1.00 (17) DISP    2352  25050   
        Amb to T1{1}                   82      66      21      28 1.44 1.58 1.58 1.00 (17) DISP    2352  25050   
        Sus. + E1{1}                   18      93      38      61 1.08 1.19            23a  OCC    3365  22211   
        Sus. + E2{1}                   42      68      65      48 1.08 1.19            23a  OCC    3479  22211   
        Sus. + E3{1}                   19      84      41      51 1.08 1.19            23a  OCC    3187  22211   
        Sus. + E4{1}                   42      59      66      56 1.08 1.19            23a  OCC    3466  22211   
        Sus. + E5{1}                  171      98      46      82 1.08 1.19            23a  OCC    3904  22211   
        Sus. + E6{1}                  111      71      15      48 1.08 1.19            23a  OCC    2660  22211   
        Sus. + E7{1}                  171      91      44      74 1.08 1.19            23a  OCC    3679  22211   
        Sus. + E8{1}                  110      63      14      40 1.08 1.19            23a  OCC    2421  22211   
  
 S17 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      23     217     231 1.33 1.10 1.00 1.00  23a SUST    2824  16700   
        TR:Amb to T1{1}               170      81      33      35 1.77 1.47 1.00 1.00 (17) DISP    1157  25050   
        Amb to T1{1}                  170      81      33      35 1.77 1.47 1.00 1.00 (17) DISP    1157  25050   
        Sus. + E1{1}                   95      54     279     251 1.33 1.10            23a  OCC    3464  22211   
        Sus. + E2{1}                  233     106     228     297 1.33 1.10            23a  OCC    3849  22211   
        Sus. + E3{1}                   94      50     235     275 1.33 1.10            23a  OCC    3291  22211   
        Sus. + E4{1}                  232      95     246     233 1.33 1.10            23a  OCC    3669  22211   
        Sus. + E5{1}                  103      79     288     273 1.33 1.10            23a  OCC    3709  22211   
        Sus. + E6{1}                  240     119     246     233 1.33 1.10            23a  OCC    3886  22211   
        Sus. + E7{1}                  102      69     245     337 1.33 1.10            23a  OCC    3763  22211   
        Sus. + E8{1}                  239     108     233     296 1.33 1.10            23a  OCC    3877  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C29  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120     261      12      40 1.11 1.23 1.00 1.00  23a SUST    2638  16700   
        TR:Amb to T1{1}                 5      33      31      38 1.48 1.64 1.64 1.00 (17) DISP     564  25050   
        Amb to T1{1}                    5      33      31      38 1.48 1.64 1.64 1.00 (17) DISP     564  25050   
        Sus. + E1{1}                   16     309      59      93 1.11 1.23            23a  OCC    3329  22211   
        Sus. + E2{1}                    6     271     144      46 1.11 1.23            23a  OCC    3815  22211   
        Sus. + E3{1}                   17     275      55      84 1.11 1.23            23a  OCC    3152  22211   
        Sus. + E4{1}                    2     326     138      54 1.11 1.23            23a  OCC    3871  22211   
        Sus. + E5{1}                   18     332      45     128 1.11 1.23            23a  OCC    3543  22211   
        Sus. + E6{1}                   14     263      39      58 1.11 1.23            23a  OCC    2908  22211   
        Sus. + E7{1}                   19     273      53     119 1.11 1.23            23a  OCC    3325  22211   
        Sus. + E8{1}                   10     314      31      49 1.11 1.23            23a  OCC    3100  22211   
  
 B13    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125     185      19      66 1.00 1.00 1.00 1.00  23a SUST    1931  16700   
        TR:Amb to T1{1}                 4      18      21      98 1.00 1.00 1.00 1.00 (17) DISP     711  25050   
        Amb to T1{1}                    4      18      21      98 1.00 1.00 1.00 1.00 (17) DISP     711  25050   
        Sus. + E1{1}                   46     381      25     240 1.00 1.00            23a  OCC    3848  22211   
        Sus. + E2{1}                   45     362      39     149 1.00 1.00            23a  OCC    3375  22211   
        Sus. + E3{1}                   47     338      24     249 1.00 1.00            23a  OCC    3673  22211   
        Sus. + E4{1}                   45     320      29     141 1.00 1.00            23a  OCC    3070  22211   
        Sus. + E5{1}                   41     290      52     251 1.00 1.00            23a  OCC    3502  22211   
        Sus. + E6{1}                   43     314      39     139 1.00 1.00            23a  OCC    3031  22211   
        Sus. + E7{1}                   41     334      63     259 1.00 1.00            23a  OCC    3738  22211   
        Sus. + E8{1}                   43     357      50     131 1.00 1.00            23a  OCC    3303  22211   
  
 E14 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519       5       7      38 1.00 1.00 1.00 1.00  23a SUST    1113  16700   
        TR:Amb to T1{1}                82      10      30      28 1.00 1.00 1.00 1.00 (17) DISP     957  25050   
        Amb to T1{1}                   82      10      30      28 1.00 1.00 1.00 1.00 (17) DISP     957  25050   
        Sus. + E1{1}                   19      19      18      61 1.00 1.00            23a  OCC    1786  22211   
        Sus. + E2{1}                   42      24      46      48 1.00 1.00            23a  OCC    2167  22211   
        Sus. + E3{1}                   20      18      17      51 1.00 1.00            23a  OCC    1615  22211   
        Sus. + E4{1}                   43      23      47      56 1.00 1.00            23a  OCC    2231  22211   
        Sus. + E5{1}                  172      34     107      82 1.00 1.00            23a  OCC    3834  22211   
        Sus. + E6{1}                  111      21      37      48 1.00 1.00            23a  OCC    2014  22211   
        Sus. + E7{1}                  172      35     107      74 1.00 1.00            23a  OCC    3769  22211   
        Sus. + E8{1}                  110      21      35      40 1.00 1.00            23a  OCC    1969  22211   
  
 E13    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519       5       7      38 1.00 1.00 1.00 1.00  23a SUST    1114  16700   
        TR:Amb to T1{1}                82       9      30      28 1.00 1.00 1.00 1.00 (17) DISP     953  25050   
        Amb to T1{1}                   82       9      30      28 1.00 1.00 1.00 1.00 (17) DISP     953  25050   
        Sus. + E1{1}                   19      20      18      61 1.00 1.00            23a  OCC    1787  22211   
        Sus. + E2{1}                   42      24      46      48 1.00 1.00            23a  OCC    2169  22211   
        Sus. + E3{1}                   20      19      17      51 1.00 1.00            23a  OCC    1616  22211   
        Sus. + E4{1}                   43      23      47      56 1.00 1.00            23a  OCC    2233  22211   
        Sus. + E5{1}                  172      34     107      82 1.00 1.00            23a  OCC    3829  22211   
        Sus. + E6{1}                  111      21      37      48 1.00 1.00            23a  OCC    2012  22211   
        Sus. + E7{1}                  172      34     107      74 1.00 1.00            23a  OCC    3765  22211   
        Sus. + E8{1}                  110      21      35      40 1.00 1.00            23a  OCC    1967  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 F01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 413       8      33       8 1.00 1.00 1.00 1.00  23a SUST    1191  16700   
        TR:Amb to T1{1}                 0       3      63       2 1.00 1.00 1.00 1.00 (17) DISP    1360  25050   
        Amb to T1{1}                    0       3      63       2 1.00 1.00 1.00 1.00 (17) DISP    1360  25050   
        Sus. + E1{1}                   13      27      43      14 1.00 1.00            23a  OCC    1716  22211   
        Sus. + E2{1}                   13      32      57       9 1.00 1.00            23a  OCC    1970  22211   
        Sus. + E3{1}                   11      29      51      12 1.00 1.00            23a  OCC    1838  22211   
        Sus. + E4{1}                   11      31      62      10 1.00 1.00            23a  OCC    2032  22211   
        Sus. + E5{1}                   12      22     109      20 1.00 1.00            23a  OCC    2981  22211   
        Sus. + E6{1}                   12      34     140       8 1.00 1.00            23a  OCC    3694  22211   
        Sus. + E7{1}                   12      24     122      18 1.00 1.00            23a  OCC    3263  22211   
        Sus. + E8{1}                   12      33     145       8 1.00 1.00            23a  OCC    3797  22211   
  
 S22 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0     139     324 1.33 1.10 1.00 1.00  23a SUST    2857  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   66      33     179     386 1.33 1.10            23a  OCC    3520  22211   
        Sus. + E2{1}                   65      82     146     386 1.33 1.10            23a  OCC    3794  22211   
        Sus. + E3{1}                   66      33     146     339 1.33 1.10            23a  OCC    3229  22211   
        Sus. + E4{1}                   65      82     179     338 1.33 1.10            23a  OCC    3744  22211   
        Sus. + E5{1}                   65      82     179     338 1.33 1.10            23a  OCC    3744  22211   
        Sus. + E6{1}                   66      33     146     339 1.33 1.10            23a  OCC    3229  22211   
        Sus. + E7{1}                   65      82     146     386 1.33 1.10            23a  OCC    3794  22211   
        Sus. + E8{1}                   66      33     179     386 1.33 1.10            23a  OCC    3520  22211   
  
 H02  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      76       6       2 1.00 1.00 1.00 1.00  23a SUST    2240  16700   
        TR:Amb to T1{1}                46       9      54       0 1.00 1.00 1.00 1.00 (17) DISP    1219  25050   
        Amb to T1{1}                   46       9      54       0 1.00 1.00 1.00 1.00 (17) DISP    1219  25050   
        Sus. + E1{1}                   24      87      62       7 1.00 1.00            23a  OCC    3556  22211   
        Sus. + E2{1}                   27      85      63       4 1.00 1.00            23a  OCC    3574  22211   
        Sus. + E3{1}                   22      83      60       7 1.00 1.00            23a  OCC    3509  22211   
        Sus. + E4{1}                   26      85      62       4 1.00 1.00            23a  OCC    3550  22211   
        Sus. + E5{1}                   27      88      64       5 1.00 1.00            23a  OCC    3619  22211   
        Sus. + E6{1}                   36      86      71       2 1.00 1.00            23a  OCC    3775  22211   
        Sus. + E7{1}                   26      82      68       4 1.00 1.00            23a  OCC    3674  22211   
        Sus. + E8{1}                   35      84      70       2 1.00 1.00            23a  OCC    3741  22211   
  
 S17 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      22      10     324 1.33 1.10 1.00 1.00  23a SUST    2464  16700   
        TR:Amb to T1{1}               217      99      51       0 1.77 1.47 1.00 1.00 (17) DISP    1422  25050   
        Amb to T1{1}                  217      99      51       0 1.77 1.47 1.00 1.00 (17) DISP    1422  25050   
        Sus. + E1{1}                  126      65      51     387 1.33 1.10            23a  OCC    3205  22211   
        Sus. + E2{1}                  304     132      27     387 1.33 1.10            23a  OCC    3751  22211   
        Sus. + E3{1}                  126      61      62     340 1.33 1.10            23a  OCC    3092  22211   
        Sus. + E4{1}                  304     122      13     339 1.33 1.10            23a  OCC    3571  22211   
        Sus. + E5{1}                  126      87      76     339 1.33 1.10            23a  OCC    3346  22211   
        Sus. + E6{1}                  304     142      20     339 1.33 1.10            23a  OCC    3768  22211   
        Sus. + E7{1}                  126      77      87     387 1.33 1.10            23a  OCC    3448  22211   
        Sus. + E8{1}                  304     132      30     387 1.33 1.10            23a  OCC    3758  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C46 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 503      11       4      24 1.29 1.08 1.00 1.00  23a SUST     998  16700   
        TR:Amb to T1{1}                71      38       6      34 1.72 1.44 1.00 1.00 (17) DISP    1637  25050   
        Amb to T1{1}                   71      38       6      34 1.72 1.44 1.00 1.00 (17) DISP    1637  25050   
        Sus. + E1{1}                   37      44       6      44 1.29 1.08            23a  OCC    2098  22211   
        Sus. + E2{1}                   21      43      11      46 1.29 1.08            23a  OCC    2087  22211   
        Sus. + E3{1}                   35      42       5      39 1.29 1.08            23a  OCC    1995  22211   
        Sus. + E4{1}                   12      43      11      50 1.29 1.08            23a  OCC    2120  22211   
        Sus. + E5{1}                   52      11      19      39 1.29 1.08            23a  OCC    1522  22211   
        Sus. + E6{1}                  143      89      16      79 1.29 1.08            23a  OCC    3731  22211   
        Sus. + E7{1}                   52      13      19      45 1.29 1.08            23a  OCC    1617  22211   
        Sus. + E8{1}                  134      88      16      84 1.29 1.08            23a  OCC    3759  22211   
  
 H02  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      76       6       2 1.00 1.00 1.00 1.00  23a SUST    2240  16700   
        TR:Amb to T1{1}                26       9      54       0 1.00 1.00 1.00 1.00 (17) DISP    1200  25050   
        Amb to T1{1}                   26       9      54       0 1.00 1.00 1.00 1.00 (17) DISP    1200  25050   
        Sus. + E1{1}                    4      87      62       7 1.00 1.00            23a  OCC    3537  22211   
        Sus. + E2{1}                    7      85      63       4 1.00 1.00            23a  OCC    3554  22211   
        Sus. + E3{1}                    3      83      60       7 1.00 1.00            23a  OCC    3489  22211   
        Sus. + E4{1}                    6      85      62       4 1.00 1.00            23a  OCC    3530  22211   
        Sus. + E5{1}                    7      88      64       5 1.00 1.00            23a  OCC    3600  22211   
        Sus. + E6{1}                   16      86      71       2 1.00 1.00            23a  OCC    3755  22211   
        Sus. + E7{1}                    6      82      68       4 1.00 1.00            23a  OCC    3655  22211   
        Sus. + E8{1}                   15      84      70       2 1.00 1.00            23a  OCC    3721  22211   
  
 S17 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      23     300      19 1.33 1.10 1.00 1.00  23a SUST    2936  16700   
        TR:Amb to T1{1}                24      27       4      47 1.77 1.47 1.00 1.00 (17) DISP     470  25050   
        Amb to T1{1}                   24      27       4      47 1.77 1.47 1.00 1.00 (17) DISP     470  25050   
        Sus. + E1{1}                    8      24     346      44 1.33 1.10            23a  OCC    3354  22211   
        Sus. + E2{1}                   26      29     332      67 1.33 1.10            23a  OCC    3377  22211   
        Sus. + E3{1}                    8      28     327      59 1.33 1.10            23a  OCC    3301  22211   
        Sus. + E4{1}                   25      28     337      45 1.33 1.10            23a  OCC    3304  22211   
        Sus. + E5{1}                   21      49     335     104 1.33 1.10            23a  OCC    3664  22211   
        Sus. + E6{1}                   37      43     330      45 1.33 1.10            23a  OCC    3312  22211   
        Sus. + E7{1}                   20      39     338     121 1.33 1.10            23a  OCC    3750  22211   
        Sus. + E8{1}                   36      33     343      59 1.33 1.10            23a  OCC    3410  22211   
  
 C44    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 500      60      11       9 1.00 1.00 1.00 1.00  23a SUST    1880  16700   
        TR:Amb to T1{1}                76      20      27      26 1.00 1.00 1.00 1.00 (17) DISP     972  25050   
        Amb to T1{1}                   76      20      27      26 1.00 1.00 1.00 1.00 (17) DISP     972  25050   
        Sus. + E1{1}                   19      75      26      22 1.00 1.00            23a  OCC    2465  22211   
        Sus. + E2{1}                   35      68      49      31 1.00 1.00            23a  OCC    2927  22211   
        Sus. + E3{1}                   17      61      24      20 1.00 1.00            23a  OCC    2270  22211   
        Sus. + E4{1}                   37      67      58      33 1.00 1.00            23a  OCC    3104  22211   
        Sus. + E5{1}                   97      69      34      13 1.00 1.00            23a  OCC    2536  22211   
        Sus. + E6{1}                  150      70      68      47 1.00 1.00            23a  OCC    3563  22211   
        Sus. + E7{1}                  100      63      37      16 1.00 1.00            23a  OCC    2591  22211   
        Sus. + E8{1}                  151      65      76      49 1.00 1.00            23a  OCC    3726  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 M03 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     441       0       0 1.00 1.00 1.00 1.00  23a SUST    3720  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    1     442       0       0 1.00 1.00            23a  OCC    3724  22211   
        Sus. + E2{1}                    1     442       0       0 1.00 1.00            23a  OCC    3724  22211   
        Sus. + E3{1}                    1     441       0       0 1.00 1.00            23a  OCC    3723  22211   
        Sus. + E4{1}                    1     441       0       0 1.00 1.00            23a  OCC    3723  22211   
        Sus. + E5{1}                    1     441       0       0 1.00 1.00            23a  OCC    3723  22211   
        Sus. + E6{1}                    1     441       0       0 1.00 1.00            23a  OCC    3723  22211   
        Sus. + E7{1}                    1     442       0       0 1.00 1.00            23a  OCC    3724  22211   
        Sus. + E8{1}                    1     442       0       0 1.00 1.00            23a  OCC    3724  22211   
  
 M02    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     441       0       0 1.00 1.00 1.00 1.00  23a SUST    3717  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    1     441       0       0 1.00 1.00            23a  OCC    3721  22211   
        Sus. + E2{1}                    1     441       0       0 1.00 1.00            23a  OCC    3721  22211   
        Sus. + E3{1}                    1     441       0       0 1.00 1.00            23a  OCC    3720  22211   
        Sus. + E4{1}                    1     441       0       0 1.00 1.00            23a  OCC    3720  22211   
        Sus. + E5{1}                    1     441       0       0 1.00 1.00            23a  OCC    3720  22211   
        Sus. + E6{1}                    1     441       0       0 1.00 1.00            23a  OCC    3720  22211   
        Sus. + E7{1}                    1     441       0       0 1.00 1.00            23a  OCC    3721  22211   
        Sus. + E8{1}                    1     441       0       0 1.00 1.00            23a  OCC    3721  22211   
  
 S19  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      94      19     325 1.00 1.00 1.00 1.00  23a SUST    2648  16700   
        TR:Amb to T1{1}               283      63      73       0 1.00 1.00 1.00 1.00 (17) DISP     798  25050   
        Amb to T1{1}                  283      63      73       0 1.00 1.00 1.00 1.00 (17) DISP     798  25050   
        Sus. + E1{1}                  195     185      51     387 1.00 1.00            23a  OCC    3552  22211   
        Sus. + E2{1}                  368     170     100     387 1.00 1.00            23a  OCC    3717  22211   
        Sus. + E3{1}                  195     182      48     339 1.00 1.00            23a  OCC    3415  22211   
        Sus. + E4{1}                  368     159      91     339 1.00 1.00            23a  OCC    3521  22211   
        Sus. + E5{1}                  195     102      64     339 1.00 1.00            23a  OCC    3082  22211   
        Sus. + E6{1}                  368     131     102     339 1.00 1.00            23a  OCC    3482  22211   
        Sus. + E7{1}                  195      99      55     387 1.00 1.00            23a  OCC    3222  22211   
        Sus. + E8{1}                  368     131      93     387 1.00 1.00            23a  OCC    3540  22211   
  
 S19  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      94      19     325 1.00 1.00 1.00 1.00  23a SUST    2648  16700   
        TR:Amb to T1{1}               217      63      73       0 1.00 1.00 1.00 1.00 (17) DISP     768  25050   
        Amb to T1{1}                  217      63      73       0 1.00 1.00 1.00 1.00 (17) DISP     768  25050   
        Sus. + E1{1}                  128     185      51     387 1.00 1.00            23a  OCC    3525  22211   
        Sus. + E2{1}                  302     170     100     387 1.00 1.00            23a  OCC    3689  22211   
        Sus. + E3{1}                  128     182      48     339 1.00 1.00            23a  OCC    3384  22211   
        Sus. + E4{1}                  302     159      91     339 1.00 1.00            23a  OCC    3490  22211   
        Sus. + E5{1}                  128     102      64     339 1.00 1.00            23a  OCC    3052  22211   
        Sus. + E6{1}                  302     131     102     339 1.00 1.00            23a  OCC    3451  22211   
        Sus. + E7{1}                  128      99      55     387 1.00 1.00            23a  OCC    3203  22211   
        Sus. + E8{1}                  302     131      93     387 1.00 1.00            23a  OCC    3513  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L14 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 109      25       3       0 1.00 1.00 1.00 1.00  23a SUST    2616  16700   
        TR:Amb to T1{1}                 2       2       2       0 1.31 1.09 1.00 1.00 (17) DISP     269  25050   
        Amb to T1{1}                    2       2       2       0 1.31 1.09 1.00 1.00 (17) DISP     269  25050   
        Sus. + E1{1}                    0      29       5       0 1.00 1.00            23a  OCC    3026  22211   
        Sus. + E2{1}                    1      26       8       3 1.00 1.00            23a  OCC    3188  22211   
        Sus. + E3{1}                    7      35       5       1 1.00 1.00            23a  OCC    3644  22211   
        Sus. + E4{1}                    6      30       8       3 1.00 1.00            23a  OCC    3338  22211   
        Sus. + E5{1}                    1      27       4       4 1.00 1.00            23a  OCC    3079  22211   
        Sus. + E6{1}                    0      27       6       1 1.00 1.00            23a  OCC    3003  22211   
        Sus. + E7{1}                    7      33       4       5 1.00 1.00            23a  OCC    3543  22211   
        Sus. + E8{1}                    7      28       6       2 1.00 1.00            23a  OCC    3027  22211   
  
 L14 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 109      21      13       0 1.00 1.00 1.00 1.00  23a SUST    2616  16700   
        TR:Amb to T1{1}                 2       0       3       0 1.00 1.00 1.00 1.00 (17) DISP     230  25050   
        Amb to T1{1}                    2       0       3       0 1.00 1.00 1.00 1.00 (17) DISP     230  25050   
        Sus. + E1{1}                    0      23      17       0 1.00 1.00            23a  OCC    3026  22211   
        Sus. + E2{1}                    1      25      16       3 1.00 1.00            23a  OCC    3188  22211   
        Sus. + E3{1}                    6      28      21       1 1.00 1.00            23a  OCC    3644  22211   
        Sus. + E4{1}                    6      21      20       3 1.00 1.00            23a  OCC    3338  22211   
        Sus. + E5{1}                    1      24      14       4 1.00 1.00            23a  OCC    3079  22211   
        Sus. + E6{1}                    0      25      14       1 1.00 1.00            23a  OCC    3003  22211   
        Sus. + E7{1}                    7      28      18       5 1.00 1.00            23a  OCC    3543  22211   
        Sus. + E8{1}                    7      22      17       2 1.00 1.00            23a  OCC    3027  22211   
  
 L15    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 109      21      13       0 1.00 1.00 1.00 1.00  23a SUST    2616  16700   
        TR:Amb to T1{1}                 2       0       3       0 1.00 1.00 1.00 1.00 (17) DISP     230  25050   
        Amb to T1{1}                    2       0       3       0 1.00 1.00 1.00 1.00 (17) DISP     230  25050   
        Sus. + E1{1}                    0      23      17       0 1.00 1.00            23a  OCC    3026  22211   
        Sus. + E2{1}                    1      25      16       3 1.00 1.00            23a  OCC    3187  22211   
        Sus. + E3{1}                    6      28      21       1 1.00 1.00            23a  OCC    3643  22211   
        Sus. + E4{1}                    6      22      20       3 1.00 1.00            23a  OCC    3338  22211   
        Sus. + E5{1}                    1      24      14       4 1.00 1.00            23a  OCC    3079  22211   
        Sus. + E6{1}                    0      25      14       1 1.00 1.00            23a  OCC    3003  22211   
        Sus. + E7{1}                    7      28      18       5 1.00 1.00            23a  OCC    3543  22211   
        Sus. + E8{1}                    7      22      17       2 1.00 1.00            23a  OCC    3028  22211   
  
 G01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 412       4      31       3 1.00 1.00 1.00 1.00  23a SUST    1122  16700   
        TR:Amb to T1{1}                 0       4      65       3 1.00 1.00 1.00 1.00 (17) DISP    1388  25050   
        Amb to T1{1}                    0       4      65       3 1.00 1.00 1.00 1.00 (17) DISP    1388  25050   
        Sus. + E1{1}                   13      26      66       7 1.00 1.00            23a  OCC    2080  22211   
        Sus. + E2{1}                   13      25      51       6 1.00 1.00            23a  OCC    1789  22211   
        Sus. + E3{1}                   11      27      59       7 1.00 1.00            23a  OCC    1957  22211   
        Sus. + E4{1}                   11      24      44       7 1.00 1.00            23a  OCC    1690  22211   
        Sus. + E5{1}                   12      28     138       6 1.00 1.00            23a  OCC    3614  22211   
        Sus. + E6{1}                   12      22     128       9 1.00 1.00            23a  OCC    3369  22211   
        Sus. + E7{1}                   12      29     139       6 1.00 1.00            23a  OCC    3636  22211   
        Sus. + E8{1}                   12      22     124       9 1.00 1.00            23a  OCC    3265  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 B11 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1127      96      15      66 1.33 1.10 1.00 1.00  23a SUST    1535  16700   
        TR:Amb to T1{1}                 5       7      15      98 1.77 1.47 1.00 1.00 (17) DISP     707  25050   
        Amb to T1{1}                    5       7      15      98 1.77 1.47 1.00 1.00 (17) DISP     707  25050   
        Sus. + E1{1}                   45     268      30     241 1.33 1.10            23a  OCC    3633  22211   
        Sus. + E2{1}                   44     257      26     149 1.33 1.10            23a  OCC    3212  22211   
        Sus. + E3{1}                   46     246      22     249 1.33 1.10            23a  OCC    3504  22211   
        Sus. + E4{1}                   45     235      18     141 1.33 1.10            23a  OCC    2994  22211   
        Sus. + E5{1}                   40     209      36     251 1.33 1.10            23a  OCC    3279  22211   
        Sus. + E6{1}                   42     225      40     139 1.33 1.10            23a  OCC    2911  22211   
        Sus. + E7{1}                   40     232      44     259 1.33 1.10            23a  OCC    3474  22211   
        Sus. + E8{1}                   42     248      49     131 1.33 1.10            23a  OCC    3106  22211   
  
 C46 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 500      31      12       9 1.00 1.00 1.00 1.00  23a SUST    1266  16700   
        TR:Amb to T1{1}                76      15      39      26 1.00 1.00 1.00 1.00 (17) DISP    1102  25050   
        Amb to T1{1}                   76      15      39      26 1.00 1.00 1.00 1.00 (17) DISP    1102  25050   
        Sus. + E1{1}                   19      47      40      22 1.00 1.00            23a  OCC    2078  22211   
        Sus. + E2{1}                   35      36      47      31 1.00 1.00            23a  OCC    2252  22211   
        Sus. + E3{1}                   17      39      38      20 1.00 1.00            23a  OCC    1958  22211   
        Sus. + E4{1}                   36      43      50      33 1.00 1.00            23a  OCC    2343  22211   
        Sus. + E5{1}                   98      43      24      13 1.00 1.00            23a  OCC    1757  22211   
        Sus. + E6{1}                  150      62      91      47 1.00 1.00            23a  OCC    3513  22211   
        Sus. + E7{1}                  101      50      26      16 1.00 1.00            23a  OCC    1913  22211   
        Sus. + E8{1}                  151      69      93      49 1.00 1.00            23a  OCC    3621  22211   
  
 C45    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 500      31      12       9 1.00 1.00 1.00 1.00  23a SUST    1269  16700   
        TR:Amb to T1{1}                76      14      39      26 1.00 1.00 1.00 1.00 (17) DISP    1100  25050   
        Amb to T1{1}                   76      14      39      26 1.00 1.00 1.00 1.00 (17) DISP    1100  25050   
        Sus. + E1{1}                   19      47      40      22 1.00 1.00            23a  OCC    2080  22211   
        Sus. + E2{1}                   35      36      47      31 1.00 1.00            23a  OCC    2254  22211   
        Sus. + E3{1}                   17      39      38      20 1.00 1.00            23a  OCC    1959  22211   
        Sus. + E4{1}                   36      43      50      33 1.00 1.00            23a  OCC    2346  22211   
        Sus. + E5{1}                   98      43      24      13 1.00 1.00            23a  OCC    1759  22211   
        Sus. + E6{1}                  150      62      91      47 1.00 1.00            23a  OCC    3512  22211   
        Sus. + E7{1}                  101      50      26      16 1.00 1.00            23a  OCC    1916  22211   
        Sus. + E8{1}                  151      69      93      49 1.00 1.00            23a  OCC    3620  22211   
  
 C49 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512      48       4      16 1.29 1.08 1.00 1.00  23a SUST    1942  16700   
        TR:Amb to T1{1}                26      24       2      34 1.72 1.44 1.00 1.00 (17) DISP    1173  25050   
        Amb to T1{1}                   26      24       2      34 1.72 1.44 1.00 1.00 (17) DISP    1173  25050   
        Sus. + E1{1}                   33      61      29      31 1.29 1.08            23a  OCC    2762  22211   
        Sus. + E2{1}                    5      51      17      28 1.29 1.08            23a  OCC    2379  22211   
        Sus. + E3{1}                   33      50      28      27 1.29 1.08            23a  OCC    2612  22211   
        Sus. + E4{1}                   19      64      15      30 1.29 1.08            23a  OCC    2598  22211   
        Sus. + E5{1}                   25      74      60      40 1.29 1.08            23a  OCC    3619  22211   
        Sus. + E6{1}                   53      69       5      70 1.29 1.08            23a  OCC    3338  22211   
        Sus. + E7{1}                   28      63      60      43 1.29 1.08            23a  OCC    3533  22211   
        Sus. + E8{1}                   40      55       8      72 1.29 1.08            23a  OCC    3238  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 390 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 389 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  39 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C28    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119     261      13      11 1.00 1.00 1.00 1.00  23a SUST    2420  16700   
        TR:Amb to T1{1}                24      26      14      55 1.00 1.00 1.00 1.00 (17) DISP     441  25050   
        Amb to T1{1}                   24      26      14      55 1.00 1.00 1.00 1.00 (17) DISP     441  25050   
        Sus. + E1{1}                   33     344     149      42 1.00 1.00            23a  OCC    3608  22211   
        Sus. + E2{1}                    0     267     108      52 1.00 1.00            23a  OCC    3166  22211   
        Sus. + E3{1}                   34     283     145      44 1.00 1.00            23a  OCC    3433  22211   
        Sus. + E4{1}                    4     323     101      54 1.00 1.00            23a  OCC    3262  22211   
        Sus. + E5{1}                   30     333      77      70 1.00 1.00            23a  OCC    3246  22211   
        Sus. + E6{1}                   13     284      45      61 1.00 1.00            23a  OCC    2882  22211   
        Sus. + E7{1}                   32     274      70      71 1.00 1.00            23a  OCC    3037  22211   
        Sus. + E8{1}                    9     340      52      63 1.00 1.00            23a  OCC    3159  22211   
  
 S21    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     138       0     325 1.00 1.00 1.00 1.00  23a SUST    2799  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   66     178      33     387 1.00 1.00            23a  OCC    3408  22211   
        Sus. + E2{1}                   66     145      82     387 1.00 1.00            23a  OCC    3573  22211   
        Sus. + E3{1}                   66     145      33     339 1.00 1.00            23a  OCC    3096  22211   
        Sus. + E4{1}                   66     178      82     339 1.00 1.00            23a  OCC    3500  22211   
        Sus. + E5{1}                   66     178      82     339 1.00 1.00            23a  OCC    3500  22211   
        Sus. + E6{1}                   66     145      33     339 1.00 1.00            23a  OCC    3096  22211   
        Sus. + E7{1}                   66     145      82     387 1.00 1.00            23a  OCC    3573  22211   
        Sus. + E8{1}                   66     178      33     387 1.00 1.00            23a  OCC    3408  22211   
  
 S22 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     137       0     325 1.00 1.00 1.00 1.00  23a SUST    2796  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   66     177      33     387 1.00 1.00            23a  OCC    3405  22211   
        Sus. + E2{1}                   66     144      82     387 1.00 1.00            23a  OCC    3569  22211   
        Sus. + E3{1}                   66     144      33     339 1.00 1.00            23a  OCC    3094  22211   
        Sus. + E4{1}                   66     177      82     339 1.00 1.00            23a  OCC    3496  22211   
        Sus. + E5{1}                   66     177      82     339 1.00 1.00            23a  OCC    3496  22211   
        Sus. + E6{1}                   66     144      33     339 1.00 1.00            23a  OCC    3094  22211   
        Sus. + E7{1}                   66     144      82     387 1.00 1.00            23a  OCC    3569  22211   
        Sus. + E8{1}                   66     177      33     387 1.00 1.00            23a  OCC    3405  22211   
  
 E14 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513      25       5       9 1.00 1.00 1.00 1.00  23a SUST    1106  16700   
        TR:Amb to T1{1}                78       1      29      39 1.00 1.00 1.00 1.00 (17) DISP    1083  25050   
        Amb to T1{1}                   78       1      29      39 1.00 1.00 1.00 1.00 (17) DISP    1083  25050   
        Sus. + E1{1}                   65      33      38       9 1.00 1.00            23a  OCC    1921  22211   
        Sus. + E2{1}                   27      38      27      25 1.00 1.00            23a  OCC    1811  22211   
        Sus. + E3{1}                   68      27      37      11 1.00 1.00            23a  OCC    1894  22211   
        Sus. + E4{1}                   27      43      28      27 1.00 1.00            23a  OCC    1906  22211   
        Sus. + E5{1}                   96      36      87      71 1.00 1.00            23a  OCC    3516  22211   
        Sus. + E6{1}                   33      33      16      42 1.00 1.00            23a  OCC    1930  22211   
        Sus. + E7{1}                   98      30      87      69 1.00 1.00            23a  OCC    3487  22211   
        Sus. + E8{1}                   33      38      15      40 1.00 1.00            23a  OCC    1920  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E15    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513      25       5       9 1.00 1.00 1.00 1.00  23a SUST    1103  16700   
        TR:Amb to T1{1}                78       2      29      39 1.00 1.00 1.00 1.00 (17) DISP    1081  25050   
        Amb to T1{1}                   78       2      29      39 1.00 1.00 1.00 1.00 (17) DISP    1081  25050   
        Sus. + E1{1}                   65      33      38       9 1.00 1.00            23a  OCC    1919  22211   
        Sus. + E2{1}                   27      38      27      25 1.00 1.00            23a  OCC    1808  22211   
        Sus. + E3{1}                   68      27      37      11 1.00 1.00            23a  OCC    1892  22211   
        Sus. + E4{1}                   27      43      28      27 1.00 1.00            23a  OCC    1902  22211   
        Sus. + E5{1}                   96      36      87      71 1.00 1.00            23a  OCC    3507  22211   
        Sus. + E6{1}                   33      33      15      42 1.00 1.00            23a  OCC    1927  22211   
        Sus. + E7{1}                   98      30      87      69 1.00 1.00            23a  OCC    3478  22211   
        Sus. + E8{1}                   33      38      15      40 1.00 1.00            23a  OCC    1917  22211   
  
 F02    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 414       8      30       8 1.00 1.00 1.00 1.00  23a SUST    1133  16700   
        TR:Amb to T1{1}                 0       3      59       2 1.00 1.00 1.00 1.00 (17) DISP    1266  25050   
        Amb to T1{1}                    0       3      59       2 1.00 1.00 1.00 1.00 (17) DISP    1266  25050   
        Sus. + E1{1}                   12      23      42      14 1.00 1.00            23a  OCC    1610  22211   
        Sus. + E2{1}                   13      28      55       9 1.00 1.00            23a  OCC    1863  22211   
        Sus. + E3{1}                   11      25      49      12 1.00 1.00            23a  OCC    1734  22211   
        Sus. + E4{1}                   11      27      59      10 1.00 1.00            23a  OCC    1926  22211   
        Sus. + E5{1}                   12      19     100      20 1.00 1.00            23a  OCC    2749  22211   
        Sus. + E6{1}                   12      30     128       8 1.00 1.00            23a  OCC    3410  22211   
        Sus. + E7{1}                   12      20     111      18 1.00 1.00            23a  OCC    3009  22211   
        Sus. + E8{1}                   12      29     133       8 1.00 1.00            23a  OCC    3504  22211   
  
 S17 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121       8      22     325 1.00 1.00 1.00 1.00  23a SUST    2448  16700   
        TR:Amb to T1{1}               217      51      99       0 1.00 1.00 1.00 1.00 (17) DISP     872  25050   
        Amb to T1{1}                  217      51      99       0 1.00 1.00 1.00 1.00 (17) DISP     872  25050   
        Sus. + E1{1}                  126      49      65     387 1.00 1.00            23a  OCC    3114  22211   
        Sus. + E2{1}                  304      25     132     387 1.00 1.00            23a  OCC    3498  22211   
        Sus. + E3{1}                  126      60      61     339 1.00 1.00            23a  OCC    2989  22211   
        Sus. + E4{1}                  304      11     122     339 1.00 1.00            23a  OCC    3321  22211   
        Sus. + E5{1}                  126      74      87     339 1.00 1.00            23a  OCC    3185  22211   
        Sus. + E6{1}                  304      18     142     339 1.00 1.00            23a  OCC    3470  22211   
        Sus. + E7{1}                  126      86      77     387 1.00 1.00            23a  OCC    3322  22211   
        Sus. + E8{1}                  304      29     132     387 1.00 1.00            23a  OCC    3504  22211   
  
 S18    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121       8      22     325 1.00 1.00 1.00 1.00  23a SUST    2448  16700   
        TR:Amb to T1{1}               217      51      99       0 1.00 1.00 1.00 1.00 (17) DISP     872  25050   
        Amb to T1{1}                  217      51      99       0 1.00 1.00 1.00 1.00 (17) DISP     872  25050   
        Sus. + E1{1}                  126      49      65     387 1.00 1.00            23a  OCC    3114  22211   
        Sus. + E2{1}                  304      25     132     387 1.00 1.00            23a  OCC    3497  22211   
        Sus. + E3{1}                  126      60      61     339 1.00 1.00            23a  OCC    2989  22211   
        Sus. + E4{1}                  304      11     122     339 1.00 1.00            23a  OCC    3321  22211   
        Sus. + E5{1}                  126      74      87     339 1.00 1.00            23a  OCC    3184  22211   
        Sus. + E6{1}                  304      18     142     339 1.00 1.00            23a  OCC    3470  22211   
        Sus. + E7{1}                  126      86      77     387 1.00 1.00            23a  OCC    3322  22211   
        Sus. + E8{1}                  304      29     132     387 1.00 1.00            23a  OCC    3504  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S17 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125     300      23      17 1.00 1.00 1.00 1.00  23a SUST    2706  16700   
        TR:Amb to T1{1}                23       4      27      47 1.00 1.00 1.00 1.00 (17) DISP     380  25050   
        Amb to T1{1}                   23       4      27      47 1.00 1.00 1.00 1.00 (17) DISP     380  25050   
        Sus. + E1{1}                    8     346      24      42 1.00 1.00            23a  OCC    3092  22211   
        Sus. + E2{1}                   24     332      29      65 1.00 1.00            23a  OCC    3131  22211   
        Sus. + E3{1}                    7     327      28      57 1.00 1.00            23a  OCC    3058  22211   
        Sus. + E4{1}                   23     337      28      43 1.00 1.00            23a  OCC    3048  22211   
        Sus. + E5{1}                   20     334      49     103 1.00 1.00            23a  OCC    3404  22211   
        Sus. + E6{1}                   35     330      43      43 1.00 1.00            23a  OCC    3042  22211   
        Sus. + E7{1}                   19     339      39     119 1.00 1.00            23a  OCC    3503  22211   
        Sus. + E8{1}                   35     344      33      57 1.00 1.00            23a  OCC    3151  22211   
  
 S16    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125     300      23      17 1.00 1.00 1.00 1.00  23a SUST    2705  16700   
        TR:Amb to T1{1}                23       4      26      47 1.00 1.00 1.00 1.00 (17) DISP     378  25050   
        Amb to T1{1}                   23       4      26      47 1.00 1.00 1.00 1.00 (17) DISP     378  25050   
        Sus. + E1{1}                    8     346      24      42 1.00 1.00            23a  OCC    3090  22211   
        Sus. + E2{1}                   24     332      28      65 1.00 1.00            23a  OCC    3129  22211   
        Sus. + E3{1}                    7     327      28      57 1.00 1.00            23a  OCC    3058  22211   
        Sus. + E4{1}                   23     337      29      43 1.00 1.00            23a  OCC    3048  22211   
        Sus. + E5{1}                   20     334      49     103 1.00 1.00            23a  OCC    3403  22211   
        Sus. + E6{1}                   35     330      42      43 1.00 1.00            23a  OCC    3040  22211   
        Sus. + E7{1}                   19     338      38     119 1.00 1.00            23a  OCC    3501  22211   
        Sus. + E8{1}                   35     343      32      57 1.00 1.00            23a  OCC    3149  22211   
  
 C29  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119     216      14      11 1.11 1.23 1.00 1.00  23a SUST    2261  16700   
        TR:Amb to T1{1}                24      11      24      55 1.48 1.64 1.64 1.00 (17) DISP     497  25050   
        Amb to T1{1}                   24      11      24      55 1.48 1.64 1.64 1.00 (17) DISP     497  25050   
        Sus. + E1{1}                   32     300     126      42 1.11 1.23            23a  OCC    3497  22211   
        Sus. + E2{1}                    1     219      75      52 1.11 1.23            23a  OCC    2883  22211   
        Sus. + E3{1}                   33     250     122      44 1.11 1.23            23a  OCC    3303  22211   
        Sus. + E4{1}                    5     265      69      54 1.11 1.23            23a  OCC    2964  22211   
        Sus. + E5{1}                   30     292      45      70 1.11 1.23            23a  OCC    3065  22211   
        Sus. + E6{1}                   12     237      73      61 1.11 1.23            23a  OCC    2931  22211   
        Sus. + E7{1}                   31     243      39      71 1.11 1.23            23a  OCC    2805  22211   
        Sus. + E8{1}                    8     282      80      63 1.11 1.23            23a  OCC    3146  22211   
  
 E10    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511      41      10      42 1.00 1.00 1.00 1.00  23a SUST    1746  16700   
        TR:Amb to T1{1}                60      22      39      23 1.00 1.00 1.00 1.00 (17) DISP    1133  25050   
        Amb to T1{1}                   60      22      39      23 1.00 1.00 1.00 1.00 (17) DISP    1133  25050   
        Sus. + E1{1}                   19      73      46      46 1.00 1.00            23a  OCC    2857  22211   
        Sus. + E2{1}                   37      56      80      57 1.00 1.00            23a  OCC    3429  22211   
        Sus. + E3{1}                   18      64      50      56 1.00 1.00            23a  OCC    2852  22211   
        Sus. + E4{1}                   36      45      81      48 1.00 1.00            23a  OCC    3404  22211   
        Sus. + E5{1}                  126      69      36      58 1.00 1.00            23a  OCC    2794  22211   
        Sus. + E6{1}                   69      99      18      74 1.00 1.00            23a  OCC    3313  22211   
        Sus. + E7{1}                  125      85      33      49 1.00 1.00            23a  OCC    2988  22211   
        Sus. + E8{1}                   68     111      20      65 1.00 1.00            23a  OCC    3479  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G04    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 457       3      22       3 1.72 1.72 1.00 1.00  23a SUST    1303  16700   
        TR:Amb to T1{1}                 0       3      36       3 2.30 2.30 2.30 1.00 (17) DISP    1776  25050   
        Amb to T1{1}                    0       3      36       3 2.30 2.30 2.30 1.00 (17) DISP    1776  25050   
        Sus. + E1{1}                    8       9      49       7 1.72 1.72            23a  OCC    2410  22211   
        Sus. + E2{1}                    8       8      40       6 1.72 1.72            23a  OCC    2062  22211   
        Sus. + E3{1}                    6      10      44       7 1.72 1.72            23a  OCC    2226  22211   
        Sus. + E4{1}                    6       8      36       7 1.72 1.72            23a  OCC    1891  22211   
        Sus. + E5{1}                    7      10      75       6 1.72 1.72            23a  OCC    3424  22211   
        Sus. + E6{1}                    7       7      69       9 1.72 1.72            23a  OCC    3185  22211   
        Sus. + E7{1}                    6      11      75       6 1.72 1.72            23a  OCC    3407  22211   
        Sus. + E8{1}                    6       6      66       9 1.72 1.72            23a  OCC    3045  22211   
  
 N04 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1287     213      23       1 1.33 1.10 1.00 1.00  23a SUST    2653  16700   
        TR:Amb to T1{1}                82      54       6      11 1.77 1.47 1.00 1.00 (17) DISP     706  25050   
        Amb to T1{1}                   82      54       6      11 1.77 1.47 1.00 1.00 (17) DISP     706  25050   
        Sus. + E1{1}                   74     282      55      25 1.33 1.10            23a  OCC    3419  22211   
        Sus. + E2{1}                   54     267      40      13 1.33 1.10            23a  OCC    3226  22211   
        Sus. + E3{1}                   32     264      50      26 1.33 1.10            23a  OCC    3236  22211   
        Sus. + E4{1}                    6     246      45      13 1.33 1.10            23a  OCC    3030  22211   
        Sus. + E5{1}                   32     214      54      20 1.33 1.10            23a  OCC    2957  22211   
        Sus. + E6{1}                   17     224      42       7 1.33 1.10            23a  OCC    2851  22211   
        Sus. + E7{1}                   18     236      49      21 1.33 1.10            23a  OCC    3004  22211   
        Sus. + E8{1}                   34     248      47       7 1.33 1.10            23a  OCC    3062  22211   
  
 E12    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      29       7      38 1.00 1.00 1.00 1.00  23a SUST    1467  16700   
        TR:Amb to T1{1}                82      42       4      28 1.00 1.00 1.00 1.00 (17) DISP    1145  25050   
        Amb to T1{1}                   82      42       4      28 1.00 1.00 1.00 1.00 (17) DISP    1145  25050   
        Sus. + E1{1}                   18      69      24      61 1.00 1.00            23a  OCC    2595  22211   
        Sus. + E2{1}                   42      54      59      48 1.00 1.00            23a  OCC    2817  22211   
        Sus. + E3{1}                   20      62      27      51 1.00 1.00            23a  OCC    2418  22211   
        Sus. + E4{1}                   42      47      60      56 1.00 1.00            23a  OCC    2827  22211   
        Sus. + E5{1}                  171      58      65      82 1.00 1.00            23a  OCC    3392  22211   
        Sus. + E6{1}                  111      44      22      48 1.00 1.00            23a  OCC    2106  22211   
        Sus. + E7{1}                  172      54      64      74 1.00 1.00            23a  OCC    3241  22211   
        Sus. + E8{1}                  110      38      21      40 1.00 1.00            23a  OCC    1954  22211   
  
 S22 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0     229     173 1.33 1.10 1.00 1.00  23a SUST    2669  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   92      43     290     193 1.33 1.10            23a  OCC    3370  22211   
        Sus. + E2{1}                    0      58     257     227 1.33 1.10            23a  OCC    3382  22211   
        Sus. + E3{1}                   92      43     236     193 1.33 1.10            23a  OCC    3156  22211   
        Sus. + E4{1}                    0      58     257     186 1.33 1.10            23a  OCC    3272  22211   
        Sus. + E5{1}                    0      58     257     186 1.33 1.10            23a  OCC    3272  22211   
        Sus. + E6{1}                   92      43     236     193 1.33 1.10            23a  OCC    3156  22211   
        Sus. + E7{1}                    0      58     257     227 1.33 1.10            23a  OCC    3382  22211   
        Sus. + E8{1}                   92      43     290     193 1.33 1.10            23a  OCC    3370  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G02    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 413       4      30       3 1.00 1.00 1.00 1.00  23a SUST    1088  16700   
        TR:Amb to T1{1}                 0       4      60       3 1.00 1.00 1.00 1.00 (17) DISP    1292  25050   
        Amb to T1{1}                    0       4      60       3 1.00 1.00 1.00 1.00 (17) DISP    1292  25050   
        Sus. + E1{1}                   13      23      64       7 1.00 1.00            23a  OCC    2001  22211   
        Sus. + E2{1}                   13      21      50       6 1.00 1.00            23a  OCC    1714  22211   
        Sus. + E3{1}                   11      23      58       7 1.00 1.00            23a  OCC    1877  22211   
        Sus. + E4{1}                   11      21      44       7 1.00 1.00            23a  OCC    1610  22211   
        Sus. + E5{1}                   12      25     127       6 1.00 1.00            23a  OCC    3358  22211   
        Sus. + E6{1}                   12      19     118       9 1.00 1.00            23a  OCC    3130  22211   
        Sus. + E7{1}                   12      25     128       6 1.00 1.00            23a  OCC    3375  22211   
        Sus. + E8{1}                   12      18     114       9 1.00 1.00            23a  OCC    3030  22211   
  
 N16  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136       1     165      25 1.11 1.23 1.00 1.00  23a SUST    2004  16700   
        TR:Amb to T1{1}                30      32      28      94 1.48 1.64 1.64 1.00 (17) DISP     815  25050   
        Amb to T1{1}                   30      32      28      94 1.48 1.64 1.64 1.00 (17) DISP     815  25050   
        Sus. + E1{1}                   19      31     210     129 1.11 1.23            23a  OCC    2891  22211   
        Sus. + E2{1}                   23      19     177      97 1.11 1.23            23a  OCC    2553  22211   
        Sus. + E3{1}                   20      35     198     130 1.11 1.23            23a  OCC    2865  22211   
        Sus. + E4{1}                   24      20     166      95 1.11 1.23            23a  OCC    2534  22211   
        Sus. + E5{1}                    6      60     293     103 1.11 1.23            23a  OCC    3363  22211   
        Sus. + E6{1}                    5       9     258      81 1.11 1.23            23a  OCC    2928  22211   
        Sus. + E7{1}                   10      70     270      97 1.11 1.23            23a  OCC    3211  22211   
        Sus. + E8{1}                    9       9     232      75 1.11 1.23            23a  OCC    2708  22211   
  
 S15  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125     285      24      17 1.00 1.00 1.00 1.00  23a SUST    2600  16700   
        TR:Amb to T1{1}                23       7      25      47 1.00 1.00 1.00 1.00 (17) DISP     375  25050   
        Amb to T1{1}                   23       7      25      47 1.00 1.00 1.00 1.00 (17) DISP     375  25050   
        Sus. + E1{1}                    7     322      54      42 1.00 1.00            23a  OCC    2989  22211   
        Sus. + E2{1}                   24     298      91      65 1.00 1.00            23a  OCC    3209  22211   
        Sus. + E3{1}                    7     320      58      57 1.00 1.00            23a  OCC    3058  22211   
        Sus. + E4{1}                   23     337     101      43 1.00 1.00            23a  OCC    3308  22211   
        Sus. + E5{1}                   21     332      28     103 1.00 1.00            23a  OCC    3313  22211   
        Sus. + E6{1}                   36     326      76      43 1.00 1.00            23a  OCC    3131  22211   
        Sus. + E7{1}                   20     309      38     119 1.00 1.00            23a  OCC    3363  22211   
        Sus. + E8{1}                   35     317      87      57 1.00 1.00            23a  OCC    3200  22211   
  
 S15  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1113     285      24      17 1.00 1.00 1.00 1.00  23a SUST    2594  16700   
        TR:Amb to T1{1}                15       7      25      47 1.00 1.00 1.00 1.00 (17) DISP     373  25050   
        Amb to T1{1}                   15       7      25      47 1.00 1.00 1.00 1.00 (17) DISP     373  25050   
        Sus. + E1{1}                   47     322      54      42 1.00 1.00            23a  OCC    3000  22211   
        Sus. + E2{1}                   52     298      91      65 1.00 1.00            23a  OCC    3214  22211   
        Sus. + E3{1}                   52     320      58      57 1.00 1.00            23a  OCC    3069  22211   
        Sus. + E4{1}                   52     337     101      43 1.00 1.00            23a  OCC    3315  22211   
        Sus. + E5{1}                   43     332      28     103 1.00 1.00            23a  OCC    3312  22211   
        Sus. + E6{1}                   43     326      76      43 1.00 1.00            23a  OCC    3128  22211   
        Sus. + E7{1}                   41     309      38     119 1.00 1.00            23a  OCC    3359  22211   
        Sus. + E8{1}                   40     317      87      57 1.00 1.00            23a  OCC    3196  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L14 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135      21       0       3 1.00 1.00 1.00 1.00  23a SUST    2363  16700   
        TR:Amb to T1{1}                 1       2       0       2 1.00 1.00 1.00 1.00 (17) DISP     252  25050   
        Amb to T1{1}                    1       2       0       2 1.00 1.00 1.00 1.00 (17) DISP     252  25050   
        Sus. + E1{1}                    3      26       0       5 1.00 1.00            23a  OCC    2816  22211   
        Sus. + E2{1}                    1      23       3       9 1.00 1.00            23a  OCC    2954  22211   
        Sus. + E3{1}                    3      32       1       5 1.00 1.00            23a  OCC    3340  22211   
        Sus. + E4{1}                    1      25       2       9 1.00 1.00            23a  OCC    3043  22211   
        Sus. + E5{1}                    0      24       4       4 1.00 1.00            23a  OCC    2805  22211   
        Sus. + E6{1}                    3      25       1       6 1.00 1.00            23a  OCC    2793  22211   
        Sus. + E7{1}                    0      29       4       5 1.00 1.00            23a  OCC    3194  22211   
        Sus. + E8{1}                    4      23       2       6 1.00 1.00            23a  OCC    2691  22211   
  
 L14 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135      21       0       3 1.00 1.00 1.00 1.00  23a SUST    2363  16700   
        TR:Amb to T1{1}                 1       2       0       2 1.31 1.09 1.00 1.00 (17) DISP     289  25050   
        Amb to T1{1}                    1       2       0       2 1.31 1.09 1.00 1.00 (17) DISP     289  25050   
        Sus. + E1{1}                    3      26       0       5 1.00 1.00            23a  OCC    2816  22211   
        Sus. + E2{1}                    1      23       2       9 1.00 1.00            23a  OCC    2954  22211   
        Sus. + E3{1}                    3      32       1       5 1.00 1.00            23a  OCC    3340  22211   
        Sus. + E4{1}                    1      25       2       9 1.00 1.00            23a  OCC    3043  22211   
        Sus. + E5{1}                    0      24       4       4 1.00 1.00            23a  OCC    2804  22211   
        Sus. + E6{1}                    3      25       1       6 1.00 1.00            23a  OCC    2792  22211   
        Sus. + E7{1}                    0      29       4       5 1.00 1.00            23a  OCC    3194  22211   
        Sus. + E8{1}                    4      23       2       6 1.00 1.00            23a  OCC    2691  22211   
  
 E11  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511       8      10      42 1.08 1.19 1.00 1.00  23a SUST    1265  16700   
        TR:Amb to T1{1}                60       3      23      23 1.44 1.58 1.58 1.00 (17) DISP    1012  25050   
        Amb to T1{1}                   60       3      23      23 1.44 1.58 1.58 1.00 (17) DISP    1012  25050   
        Sus. + E1{1}                   19      25      36      46 1.08 1.19            23a  OCC    2106  22211   
        Sus. + E2{1}                   37      17      70      57 1.08 1.19            23a  OCC    2969  22211   
        Sus. + E3{1}                   18      24      40      56 1.08 1.19            23a  OCC    2221  22211   
        Sus. + E4{1}                   36      14      72      48 1.08 1.19            23a  OCC    2976  22211   
        Sus. + E5{1}                  126      67      52      58 1.08 1.19            23a  OCC    3236  22211   
        Sus. + E6{1}                   69      83      12      74 1.08 1.19            23a  OCC    3299  22211   
        Sus. + E7{1}                  125      75      50      49 1.08 1.19            23a  OCC    3332  22211   
        Sus. + E8{1}                   69      87      10      65 1.08 1.19            23a  OCC    3326  22211   
  
 F04    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 458       5      16       8 1.72 1.72 1.00 1.00  23a SUST    1130  16700   
        TR:Amb to T1{1}                 0       2      36       2 2.30 2.30 2.30 1.00 (17) DISP    1753  25050   
        Amb to T1{1}                    0       2      36       2 2.30 2.30 2.30 1.00 (17) DISP    1753  25050   
        Sus. + E1{1}                    7       9      29      14 1.72 1.72            23a  OCC    1669  22211   
        Sus. + E2{1}                    7      13      37       9 1.72 1.72            23a  OCC    1988  22211   
        Sus. + E3{1}                    6      11      32      12 1.72 1.72            23a  OCC    1811  22211   
        Sus. + E4{1}                    6      12      39      10 1.72 1.72            23a  OCC    2052  22211   
        Sus. + E5{1}                    7       6      52      20 1.72 1.72            23a  OCC    2557  22211   
        Sus. + E6{1}                    7      14      70       8 1.72 1.72            23a  OCC    3254  22211   
        Sus. + E7{1}                    7       7      58      18 1.72 1.72            23a  OCC    2804  22211   
        Sus. + E8{1}                    6      13      72       8 1.72 1.72            23a  OCC    3330  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C46 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512       9      25      16 1.29 1.08 1.00 1.00  23a SUST    1216  16700   
        TR:Amb to T1{1}                26      26       6      34 1.72 1.44 1.00 1.00 (17) DISP    1248  25050   
        Amb to T1{1}                   26      26       6      34 1.72 1.44 1.00 1.00 (17) DISP    1248  25050   
        Sus. + E1{1}                   33      41      38      31 1.29 1.08            23a  OCC    2292  22211   
        Sus. + E2{1}                    5      35      39      29 1.29 1.08            23a  OCC    2101  22211   
        Sus. + E3{1}                   33      39      32      28 1.29 1.08            23a  OCC    2191  22211   
        Sus. + E4{1}                   19      33      45      31 1.29 1.08            23a  OCC    2164  22211   
        Sus. + E5{1}                   24      27      33      40 1.29 1.08            23a  OCC    2027  22211   
        Sus. + E6{1}                   54      64      39      70 1.29 1.08            23a  OCC    3316  22211   
        Sus. + E7{1}                   27      27      27      43 1.29 1.08            23a  OCC    2043  22211   
        Sus. + E8{1}                   40      62      45      72 1.29 1.08            23a  OCC    3324  22211   
  
 N12 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1153     145      26       1 1.33 1.10 1.00 1.00  23a SUST    1942  16700   
        TR:Amb to T1{1}                80     115      88      11 1.77 1.47 1.00 1.00 (17) DISP    1715  25050   
        Amb to T1{1}                   80     115      88      11 1.77 1.47 1.00 1.00 (17) DISP    1715  25050   
        Sus. + E1{1}                   57     159     146      24 1.33 1.10            23a  OCC    2957  22211   
        Sus. + E2{1}                   37     166      95      13 1.33 1.10            23a  OCC    2553  22211   
        Sus. + E3{1}                   46     161     149      26 1.33 1.10            23a  OCC    2980  22211   
        Sus. + E4{1}                   20     160      93      13 1.33 1.10            23a  OCC    2515  22211   
        Sus. + E5{1}                   15     253     128      20 1.33 1.10            23a  OCC    3276  22211   
        Sus. + E6{1}                    1     237      79       6 1.33 1.10            23a  OCC    2927  22211   
        Sus. + E7{1}                    3     248     125      21 1.33 1.10            23a  OCC    3219  22211   
        Sus. + E8{1}                   19     230      73       6 1.33 1.10            23a  OCC    2852  22211   
  
 N04 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1250     198      16      15 1.33 1.10 1.00 1.00  23a SUST    2491  16700   
        TR:Amb to T1{1}                80      53       9       5 1.77 1.47 1.00 1.00 (17) DISP     693  25050   
        Amb to T1{1}                   80      53       9       5 1.77 1.47 1.00 1.00 (17) DISP     693  25050   
        Sus. + E1{1}                   71     266      53      20 1.33 1.10            23a  OCC    3235  22211   
        Sus. + E2{1}                   55     253      28      39 1.33 1.10            23a  OCC    3075  22211   
        Sus. + E3{1}                   38     251      50      16 1.33 1.10            23a  OCC    3087  22211   
        Sus. + E4{1}                   16     235      32      43 1.33 1.10            23a  OCC    2921  22211   
        Sus. + E5{1}                    0     209      49      22 1.33 1.10            23a  OCC    2778  22211   
        Sus. + E6{1}                   10     219      32      36 1.33 1.10            23a  OCC    2778  22211   
        Sus. + E7{1}                   38     228      46      18 1.33 1.10            23a  OCC    2886  22211   
        Sus. + E8{1}                   49     239      37      39 1.33 1.10            23a  OCC    2970  22211   
  
 C40  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     274      15      18 1.00 1.00 1.00 1.00  23a SUST    2516  16700   
        TR:Amb to T1{1}                55      46       3      22 1.00 1.00 1.00 1.00 (17) DISP     376  25050   
        Amb to T1{1}                   55      46       3      22 1.00 1.00 1.00 1.00 (17) DISP     376  25050   
        Sus. + E1{1}                   10     295      16      28 1.00 1.00            23a  OCC    2688  22211   
        Sus. + E2{1}                   40     308      81      24 1.00 1.00            23a  OCC    3069  22211   
        Sus. + E3{1}                   11     318      18      32 1.00 1.00            23a  OCC    2859  22211   
        Sus. + E4{1}                   39     308     105      21 1.00 1.00            23a  OCC    3232  22211   
        Sus. + E5{1}                   60     279      39      39 1.00 1.00            23a  OCC    2772  22211   
        Sus. + E6{1}                  103     290      31      25 1.00 1.00            23a  OCC    2730  22211   
        Sus. + E7{1}                   58     347      47      43 1.00 1.00            23a  OCC    3147  22211   
        Sus. + E8{1}                  102     326      55      28 1.00 1.00            23a  OCC    3043  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N12 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     149       1      25 1.33 1.10 1.00 1.00  23a SUST    1973  16700   
        TR:Amb to T1{1}                30      96      18      94 1.77 1.47 1.00 1.00 (17) DISP    1377  25050   
        Amb to T1{1}                   30      96      18      94 1.77 1.47 1.00 1.00 (17) DISP    1377  25050   
        Sus. + E1{1}                   21     151       9     129 1.33 1.10            23a  OCC    2725  22211   
        Sus. + E2{1}                   25     167      16      97 1.33 1.10            23a  OCC    2531  22211   
        Sus. + E3{1}                   21     157       8     130 1.33 1.10            23a  OCC    2734  22211   
        Sus. + E4{1}                   25     166      16      95 1.33 1.10            23a  OCC    2520  22211   
        Sus. + E5{1}                    8     266       5     103 1.33 1.10            23a  OCC    3228  22211   
        Sus. + E6{1}                    7     244       8      81 1.33 1.10            23a  OCC    2970  22211   
        Sus. + E7{1}                   11     256       8      97 1.33 1.10            23a  OCC    3124  22211   
        Sus. + E8{1}                   10     232       8      75 1.33 1.10            23a  OCC    2845  22211   
  
 C40  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124     274      15      18 1.00 1.00 1.00 1.00  23a SUST    2517  16700   
        TR:Amb to T1{1}                17      46       3      22 1.00 1.00 1.00 1.00 (17) DISP     361  25050   
        Amb to T1{1}                   17      46       3      22 1.00 1.00 1.00 1.00 (17) DISP     361  25050   
        Sus. + E1{1}                   48     295      16      28 1.00 1.00            23a  OCC    2704  22211   
        Sus. + E2{1}                    2     308      81      24 1.00 1.00            23a  OCC    3052  22211   
        Sus. + E3{1}                   48     318      18      32 1.00 1.00            23a  OCC    2876  22211   
        Sus. + E4{1}                    2     308     105      21 1.00 1.00            23a  OCC    3215  22211   
        Sus. + E5{1}                   23     279      39      39 1.00 1.00            23a  OCC    2759  22211   
        Sus. + E6{1}                   66     290      31      25 1.00 1.00            23a  OCC    2714  22211   
        Sus. + E7{1}                   21     347      47      43 1.00 1.00            23a  OCC    3131  22211   
        Sus. + E8{1}                   65     326      55      28 1.00 1.00            23a  OCC    3026  22211   
  
 F05    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       3       0       8 1.72 1.72 1.00 1.00  23a SUST    1069  16700   
        TR:Amb to T1{1}                 0       1       9       2 2.30 2.30 2.30 1.00 (17) DISP    1993  25050   
        Amb to T1{1}                    0       1       9       2 2.30 2.30 2.30 1.00 (17) DISP    1993  25050   
        Sus. + E1{1}                    2       4       6      14 1.72 1.72            23a  OCC    2200  22211   
        Sus. + E2{1}                    2       3       9       9 1.72 1.72            23a  OCC    2503  22211   
        Sus. + E3{1}                    0       4       6      12 1.72 1.72            23a  OCC    2103  22211   
        Sus. + E4{1}                    0       3       8      10 1.72 1.72            23a  OCC    2419  22211   
        Sus. + E5{1}                    1       6       7      20 1.72 1.72            23a  OCC    2738  22211   
        Sus. + E6{1}                    1       4      13       8 1.72 1.72            23a  OCC    3207  22211   
        Sus. + E7{1}                    1       5       8      18 1.72 1.72            23a  OCC    2721  22211   
        Sus. + E8{1}                    1       3      13       8 1.72 1.72            23a  OCC    3110  22211   
  
 N12 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1151     144      19      17 1.33 1.10 1.00 1.00  23a SUST    1935  16700   
        TR:Amb to T1{1}                78     114      75      56 1.77 1.47 1.00 1.00 (17) DISP    1678  25050   
        Amb to T1{1}                   78     114      75      56 1.77 1.47 1.00 1.00 (17) DISP    1678  25050   
        Sus. + E1{1}                   55     158     109      81 1.33 1.10            23a  OCC    2821  22211   
        Sus. + E2{1}                   44     168      78      58 1.33 1.10            23a  OCC    2555  22211   
        Sus. + E3{1}                   48     162     111      81 1.33 1.10            23a  OCC    2837  22211   
        Sus. + E4{1}                   33     164      77      57 1.33 1.10            23a  OCC    2525  22211   
        Sus. + E5{1}                    4     256      87      69 1.33 1.10            23a  OCC    3198  22211   
        Sus. + E6{1}                    6     238      62      52 1.33 1.10            23a  OCC    2937  22211   
        Sus. + E7{1}                   10     250      84      65 1.33 1.10            23a  OCC    3131  22211   
        Sus. + E8{1}                   21     230      57      48 1.33 1.10            23a  OCC    2851  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T07 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 109      18       3       3 1.00 1.00 1.00 1.00  23a SUST    2030  16700   
        TR:Amb to T1{1}                 3       1       5       2 1.31 1.09 1.00 1.00 (17) DISP     574  25050   
        Amb to T1{1}                    3       1       5       2 1.31 1.09 1.00 1.00 (17) DISP     574  25050   
        Sus. + E1{1}                    2      23       5       6 1.00 1.00            23a  OCC    2588  22211   
        Sus. + E2{1}                    3      25      11       4 1.00 1.00            23a  OCC    3056  22211   
        Sus. + E3{1}                    4      27       5       7 1.00 1.00            23a  OCC    2981  22211   
        Sus. + E4{1}                    3      21      11       5 1.00 1.00            23a  OCC    2883  22211   
        Sus. + E5{1}                    3      23      10       3 1.00 1.00            23a  OCC    2885  22211   
        Sus. + E6{1}                    5      25       4       5 1.00 1.00            23a  OCC    2687  22211   
        Sus. + E7{1}                    3      28      10       3 1.00 1.00            23a  OCC    3176  22211   
        Sus. + E8{1}                    1      20       4       4 1.00 1.00            23a  OCC    2272  22211   
  
 T07 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 109      18       3       3 1.00 1.00 1.00 1.00  23a SUST    2030  16700   
        TR:Amb to T1{1}                 3       1       5       2 1.00 1.00 1.00 1.00 (17) DISP     530  25050   
        Amb to T1{1}                    3       1       5       2 1.00 1.00 1.00 1.00 (17) DISP     530  25050   
        Sus. + E1{1}                    2      23       5       6 1.00 1.00            23a  OCC    2588  22211   
        Sus. + E2{1}                    3      25      11       4 1.00 1.00            23a  OCC    3056  22211   
        Sus. + E3{1}                    4      27       5       7 1.00 1.00            23a  OCC    2981  22211   
        Sus. + E4{1}                    3      21      11       5 1.00 1.00            23a  OCC    2884  22211   
        Sus. + E5{1}                    3      23      10       3 1.00 1.00            23a  OCC    2885  22211   
        Sus. + E6{1}                    5      25       4       5 1.00 1.00            23a  OCC    2687  22211   
        Sus. + E7{1}                    3      28      10       3 1.00 1.00            23a  OCC    3176  22211   
        Sus. + E8{1}                    2      20       4       4 1.00 1.00            23a  OCC    2272  22211   
  
 T06    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 109      18       3       3 1.00 1.00 1.00 1.00  23a SUST    2030  16700   
        TR:Amb to T1{1}                 3       1       5       2 1.00 1.00 1.00 1.00 (17) DISP     529  25050   
        Amb to T1{1}                    3       1       5       2 1.00 1.00 1.00 1.00 (17) DISP     529  25050   
        Sus. + E1{1}                    2      23       5       6 1.00 1.00            23a  OCC    2588  22211   
        Sus. + E2{1}                    3      25      11       4 1.00 1.00            23a  OCC    3055  22211   
        Sus. + E3{1}                    4      27       5       7 1.00 1.00            23a  OCC    2981  22211   
        Sus. + E4{1}                    3      21      11       5 1.00 1.00            23a  OCC    2883  22211   
        Sus. + E5{1}                    3      23      10       3 1.00 1.00            23a  OCC    2884  22211   
        Sus. + E6{1}                    5      25       4       5 1.00 1.00            23a  OCC    2687  22211   
        Sus. + E7{1}                    3      28      10       3 1.00 1.00            23a  OCC    3175  22211   
        Sus. + E8{1}                    2      20       4       4 1.00 1.00            23a  OCC    2272  22211   
  
 A44 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      70      10      87 1.33 1.10 1.00 1.00  23a SUST    1359  16700   
        TR:Amb to T1{1}                10      38      18      34 1.77 1.47 1.00 1.00 (17) DISP     559  25050   
        Amb to T1{1}                   10      38      18      34 1.77 1.47 1.00 1.00 (17) DISP     559  25050   
        Sus. + E1{1}                   43     206      18     258 1.33 1.10            23a  OCC    3175  22211   
        Sus. + E2{1}                   39     200      18     186 1.33 1.10            23a  OCC    2813  22211   
        Sus. + E3{1}                   42     190      12     246 1.33 1.10            23a  OCC    3002  22211   
        Sus. + E4{1}                   39     184      12     198 1.33 1.10            23a  OCC    2733  22211   
        Sus. + E5{1}                   35     165      26     239 1.33 1.10            23a  OCC    2801  22211   
        Sus. + E6{1}                   39     174      26     206 1.33 1.10            23a  OCC    2699  22211   
        Sus. + E7{1}                   35     181      32     227 1.33 1.10            23a  OCC    2849  22211   
        Sus. + E8{1}                   39     191      32     219 1.33 1.10            23a  OCC    2883  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C30    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120     236      12      40 1.00 1.00 1.00 1.00  23a SUST    2254  16700   
        TR:Amb to T1{1}                 5      29      27      38 1.00 1.00 1.00 1.00 (17) DISP     382  25050   
        Amb to T1{1}                    5      29      27      38 1.00 1.00 1.00 1.00 (17) DISP     382  25050   
        Sus. + E1{1}                   15     282      58      93 1.00 1.00            23a  OCC    2868  22211   
        Sus. + E2{1}                    5     245     130      46 1.00 1.00            23a  OCC    3110  22211   
        Sus. + E3{1}                   16     246      55      84 1.00 1.00            23a  OCC    2708  22211   
        Sus. + E4{1}                    2     295     123      54 1.00 1.00            23a  OCC    3168  22211   
        Sus. + E5{1}                   18     304      38     128 1.00 1.00            23a  OCC    3083  22211   
        Sus. + E6{1}                   13     237      34      58 1.00 1.00            23a  OCC    2459  22211   
        Sus. + E7{1}                   19     251      45     119 1.00 1.00            23a  OCC    2886  22211   
        Sus. + E8{1}                    9     284      26      49 1.00 1.00            23a  OCC    2624  22211   
  
 M00    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     282       0      22 1.11 1.23 1.00 1.00  23a SUST    2796  16700   
        TR:Amb to T1{1}                 1       1       0       1 1.48 1.64 1.64 1.00 (17) DISP      10  25050   
        Amb to T1{1}                    1       1       0       1 1.48 1.64 1.64 1.00 (17) DISP      10  25050   
        Sus. + E1{1}                   16     308       2      49 1.11 1.23            23a  OCC    3085  22211   
        Sus. + E2{1}                   16     309       1      50 1.11 1.23            23a  OCC    3095  22211   
        Sus. + E3{1}                   16     306       2      44 1.11 1.23            23a  OCC    3046  22211   
        Sus. + E4{1}                   16     307       1      56 1.11 1.23            23a  OCC    3114  22211   
        Sus. + E5{1}                   15     314       2      49 1.11 1.23            23a  OCC    3121  22211   
        Sus. + E6{1}                   15     313       3      51 1.11 1.23            23a  OCC    3127  22211   
        Sus. + E7{1}                   16     316       2      43 1.11 1.23            23a  OCC    3110  22211   
        Sus. + E8{1}                   16     315       4      57 1.11 1.23            23a  OCC    3162  22211   
  
 C49 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512      48       4      16 1.00 1.00 1.00 1.00  23a SUST    1631  16700   
        TR:Amb to T1{1}                26      24       2      34 1.00 1.00 1.00 1.00 (17) DISP     913  25050   
        Amb to T1{1}                   26      24       2      34 1.00 1.00 1.00 1.00 (17) DISP     913  25050   
        Sus. + E1{1}                   33      61      28      31 1.00 1.00            23a  OCC    2377  22211   
        Sus. + E2{1}                    5      51      17      28 1.00 1.00            23a  OCC    2049  22211   
        Sus. + E3{1}                   33      50      28      27 1.00 1.00            23a  OCC    2262  22211   
        Sus. + E4{1}                   19      64      15      30 1.00 1.00            23a  OCC    2200  22211   
        Sus. + E5{1}                   25      74      60      40 1.00 1.00            23a  OCC    3152  22211   
        Sus. + E6{1}                   53      69       6      70 1.00 1.00            23a  OCC    2965  22211   
        Sus. + E7{1}                   28      63      60      43 1.00 1.00            23a  OCC    3110  22211   
        Sus. + E8{1}                   39      55       8      72 1.00 1.00            23a  OCC    2918  22211   
  
 C48    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512      48       4      16 1.00 1.00 1.00 1.00  23a SUST    1628  16700   
        TR:Amb to T1{1}                26      24       2      34 1.00 1.00 1.00 1.00 (17) DISP     910  25050   
        Amb to T1{1}                   26      24       2      34 1.00 1.00 1.00 1.00 (17) DISP     910  25050   
        Sus. + E1{1}                   33      61      29      31 1.00 1.00            23a  OCC    2375  22211   
        Sus. + E2{1}                    5      51      17      28 1.00 1.00            23a  OCC    2048  22211   
        Sus. + E3{1}                   33      50      28      27 1.00 1.00            23a  OCC    2260  22211   
        Sus. + E4{1}                   19      64      15      30 1.00 1.00            23a  OCC    2198  22211   
        Sus. + E5{1}                   25      74      59      40 1.00 1.00            23a  OCC    3144  22211   
        Sus. + E6{1}                   53      69       5      70 1.00 1.00            23a  OCC    2961  22211   
        Sus. + E7{1}                   28      63      60      43 1.00 1.00            23a  OCC    3103  22211   
        Sus. + E8{1}                   39      55       8      72 1.00 1.00            23a  OCC    2914  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A46    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122     125      11      87 1.00 1.00 1.00 1.00  23a SUST    1567  16700   
        TR:Amb to T1{1}                10      37      19      34 1.00 1.00 1.00 1.00 (17) DISP     379  25050   
        Amb to T1{1}                   10      37      19      34 1.00 1.00 1.00 1.00 (17) DISP     379  25050   
        Sus. + E1{1}                   43     256      14     258 1.00 1.00            23a  OCC    3138  22211   
        Sus. + E2{1}                   40     252      25     186 1.00 1.00            23a  OCC    2749  22211   
        Sus. + E3{1}                   43     227      20     246 1.00 1.00            23a  OCC    2946  22211   
        Sus. + E4{1}                   39     223      19     198 1.00 1.00            23a  OCC    2652  22211   
        Sus. + E5{1}                   35     205      35     239 1.00 1.00            23a  OCC    2831  22211   
        Sus. + E6{1}                   39     212      17     206 1.00 1.00            23a  OCC    2646  22211   
        Sus. + E7{1}                   35     234      41     227 1.00 1.00            23a  OCC    2880  22211   
        Sus. + E8{1}                   40     242      24     219 1.00 1.00            23a  OCC    2855  22211   
  
 T07 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 118      17       0       4 1.00 1.00 1.00 1.00  23a SUST    1942  16700   
        TR:Amb to T1{1}                 1       1       2       5 1.31 1.09 1.00 1.00 (17) DISP     553  25050   
        Amb to T1{1}                    1       1       2       5 1.31 1.09 1.00 1.00 (17) DISP     553  25050   
        Sus. + E1{1}                    1      22       1       8 1.00 1.00            23a  OCC    2524  22211   
        Sus. + E2{1}                    4      24       5      11 1.00 1.00            23a  OCC    2995  22211   
        Sus. + E3{1}                    5      26       1       8 1.00 1.00            23a  OCC    2898  22211   
        Sus. + E4{1}                    0      20       5      11 1.00 1.00            23a  OCC    2825  22211   
        Sus. + E5{1}                    0      23       6       9 1.00 1.00            23a  OCC    2835  22211   
        Sus. + E6{1}                    5      24       0       6 1.00 1.00            23a  OCC    2598  22211   
        Sus. + E7{1}                    4      27       6       9 1.00 1.00            23a  OCC    3119  22211   
        Sus. + E8{1}                    1      19       0       6 1.00 1.00            23a  OCC    2206  22211   
  
 B12    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      97      16      66 1.00 1.00 1.00 1.00  23a SUST    1326  16700   
        TR:Amb to T1{1}                 4       7      15      98 1.00 1.00 1.00 1.00 (17) DISP     694  25050   
        Amb to T1{1}                    4       7      15      98 1.00 1.00 1.00 1.00 (17) DISP     694  25050   
        Sus. + E1{1}                   46     269      31     240 1.00 1.00            23a  OCC    3118  22211   
        Sus. + E2{1}                   45     258      26     149 1.00 1.00            23a  OCC    2657  22211   
        Sus. + E3{1}                   46     247      23     249 1.00 1.00            23a  OCC    3051  22211   
        Sus. + E4{1}                   45     236      18     141 1.00 1.00            23a  OCC    2487  22211   
        Sus. + E5{1}                   40     210      36     251 1.00 1.00            23a  OCC    2913  22211   
        Sus. + E6{1}                   42     225      41     139 1.00 1.00            23a  OCC    2430  22211   
        Sus. + E7{1}                   40     233      44     259 1.00 1.00            23a  OCC    3060  22211   
        Sus. + E8{1}                   42     249      49     131 1.00 1.00            23a  OCC    2564  22211   
  
 B11 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      96      16      66 1.00 1.00 1.00 1.00  23a SUST    1322  16700   
        TR:Amb to T1{1}                 4       7      15      98 1.00 1.00 1.00 1.00 (17) DISP     694  25050   
        Amb to T1{1}                    4       7      15      98 1.00 1.00 1.00 1.00 (17) DISP     694  25050   
        Sus. + E1{1}                   46     268      31     240 1.00 1.00            23a  OCC    3113  22211   
        Sus. + E2{1}                   45     257      26     149 1.00 1.00            23a  OCC    2652  22211   
        Sus. + E3{1}                   46     246      23     249 1.00 1.00            23a  OCC    3047  22211   
        Sus. + E4{1}                   45     235      18     141 1.00 1.00            23a  OCC    2483  22211   
        Sus. + E5{1}                   40     209      36     251 1.00 1.00            23a  OCC    2909  22211   
        Sus. + E6{1}                   42     225      41     139 1.00 1.00            23a  OCC    2426  22211   
        Sus. + E7{1}                   40     232      44     259 1.00 1.00            23a  OCC    3056  22211   
        Sus. + E8{1}                   42     248      49     131 1.00 1.00            23a  OCC    2559  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N06  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1283      24     211       1 1.18 1.18 1.00 1.00  23a SUST    2406  16700   
        TR:Amb to T1{1}                82       9      48      12 1.57 1.57 1.57 1.00 (17) DISP     596  25050   
        Amb to T1{1}                   82       9      48      12 1.57 1.57 1.57 1.00 (17) DISP     596  25050   
        Sus. + E1{1}                   73      59     275      25 1.18 1.18            23a  OCC    3089  22211   
        Sus. + E2{1}                   53      35     261      13 1.18 1.18            23a  OCC    2880  22211   
        Sus. + E3{1}                   32      54     258      27 1.18 1.18            23a  OCC    2934  22211   
        Sus. + E4{1}                    6      41     240      13 1.18 1.18            23a  OCC    2715  22211   
        Sus. + E5{1}                   32      58     217      20 1.18 1.18            23a  OCC    2751  22211   
        Sus. + E6{1}                   16      38     216       7 1.18 1.18            23a  OCC    2548  22211   
        Sus. + E7{1}                   17      53     227      22 1.18 1.18            23a  OCC    2739  22211   
        Sus. + E8{1}                   33      43     239       6 1.18 1.18            23a  OCC    2722  22211   
  
 N06  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1285      23     211       1 1.18 1.18 1.00 1.00  23a SUST    2406  16700   
        TR:Amb to T1{1}                82       9      48      12 1.57 1.57 1.57 1.00 (17) DISP     596  25050   
        Amb to T1{1}                   82       9      48      12 1.57 1.57 1.57 1.00 (17) DISP     596  25050   
        Sus. + E1{1}                   74      58     275      25 1.18 1.18            23a  OCC    3088  22211   
        Sus. + E2{1}                   54      35     261      13 1.18 1.18            23a  OCC    2880  22211   
        Sus. + E3{1}                   32      53     258      27 1.18 1.18            23a  OCC    2934  22211   
        Sus. + E4{1}                    6      40     240      13 1.18 1.18            23a  OCC    2715  22211   
        Sus. + E5{1}                   32      57     217      21 1.18 1.18            23a  OCC    2751  22211   
        Sus. + E6{1}                   17      37     216       7 1.18 1.18            23a  OCC    2550  22211   
        Sus. + E7{1}                   18      52     227      22 1.18 1.18            23a  OCC    2740  22211   
        Sus. + E8{1}                   33      42     239       7 1.18 1.18            23a  OCC    2722  22211   
  
 A44 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1299       3      87      10 1.33 1.10 1.00 1.00  23a SUST    1311  16700   
        TR:Amb to T1{1}                 3      35      32      16 1.77 1.47 1.00 1.00 (17) DISP     560  25050   
        Amb to T1{1}                    3      35      32      16 1.77 1.47 1.00 1.00 (17) DISP     560  25050   
        Sus. + E1{1}                   19     130     245      34 1.33 1.10            23a  OCC    3081  22211   
        Sus. + E2{1}                   12     122     178      12 1.33 1.10            23a  OCC    2674  22211   
        Sus. + E3{1}                   61     130     232      28 1.33 1.10            23a  OCC    3027  22211   
        Sus. + E4{1}                   54     123     191      17 1.33 1.10            23a  OCC    2753  22211   
        Sus. + E5{1}                   48     102     230      15 1.33 1.10            23a  OCC    2821  22211   
        Sus. + E6{1}                   57     114     194      40 1.33 1.10            23a  OCC    2719  22211   
        Sus. + E7{1}                    7     103     217      20 1.33 1.10            23a  OCC    2730  22211   
        Sus. + E8{1}                   15     114     207      46 1.33 1.10            23a  OCC    2777  22211   
  
 S14    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1113     247      24      17 1.00 1.00 1.00 1.00  23a SUST    2324  16700   
        TR:Amb to T1{1}                15       2      31      47 1.00 1.00 1.00 1.00 (17) DISP     393  25050   
        Amb to T1{1}                   15       2      31      47 1.00 1.00 1.00 1.00 (17) DISP     393  25050   
        Sus. + E1{1}                   47     278      57      42 1.00 1.00            23a  OCC    2718  22211   
        Sus. + E2{1}                   52     254      88      65 1.00 1.00            23a  OCC    2924  22211   
        Sus. + E3{1}                   52     279      60      57 1.00 1.00            23a  OCC    2794  22211   
        Sus. + E4{1}                   52     296      97      43 1.00 1.00            23a  OCC    3008  22211   
        Sus. + E5{1}                   42     293      28     103 1.00 1.00            23a  OCC    3035  22211   
        Sus. + E6{1}                   43     283      71      43 1.00 1.00            23a  OCC    2805  22211   
        Sus. + E7{1}                   41     263      37     119 1.00 1.00            23a  OCC    3076  22211   
        Sus. + E8{1}                   40     274      79      57 1.00 1.00            23a  OCC    2868  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 B11 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1411      12      71      11 1.33 1.10 1.00 1.00  23a SUST    1241  16700   
        TR:Amb to T1{1}                38       5      91       7 1.77 1.47 1.00 1.00 (17) DISP     949  25050   
        Amb to T1{1}                   38       5      91       7 1.77 1.47 1.00 1.00 (17) DISP     949  25050   
        Sus. + E1{1}                   80     137     233      40 1.33 1.10            23a  OCC    3056  22211   
        Sus. + E2{1}                   55     136     143      12 1.33 1.10            23a  OCC    2586  22211   
        Sus. + E3{1}                   13     140     238      35 1.33 1.10            23a  OCC    3072  22211   
        Sus. + E4{1}                   12     139     138      17 1.33 1.10            23a  OCC    2579  22211   
        Sus. + E5{1}                   25     120     240      14 1.33 1.10            23a  OCC    2956  22211   
        Sus. + E6{1}                    2     124     137      44 1.33 1.10            23a  OCC    2465  22211   
        Sus. + E7{1}                   43     117     245      20 1.33 1.10            23a  OCC    2984  22211   
        Sus. + E8{1}                   69     122     132      49 1.33 1.10            23a  OCC    2465  22211   
  
 A44 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1249      23      55      69 1.33 1.10 1.00 1.00  23a SUST    1182  16700   
        TR:Amb to T1{1}                 9      38      35      12 1.77 1.47 1.00 1.00 (17) DISP     598  25050   
        Amb to T1{1}                    9      38      35      12 1.77 1.47 1.00 1.00 (17) DISP     598  25050   
        Sus. + E1{1}                   43     159     160     200 1.33 1.10            23a  OCC    3020  22211   
        Sus. + E2{1}                   35     151     124     136 1.33 1.10            23a  OCC    2633  22211   
        Sus. + E3{1}                   72     154     155     187 1.33 1.10            23a  OCC    2935  22211   
        Sus. + E4{1}                   65     147     129     148 1.33 1.10            23a  OCC    2659  22211   
        Sus. + E5{1}                   58     126     166     169 1.33 1.10            23a  OCC    2721  22211   
        Sus. + E6{1}                   67     137     118     169 1.33 1.10            23a  OCC    2621  22211   
        Sus. + E7{1}                   29     131     161     156 1.33 1.10            23a  OCC    2679  22211   
        Sus. + E8{1}                   38     143     123     181 1.33 1.10            23a  OCC    2711  22211   
  
 N10  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1161      26     154       1 1.00 1.00 1.00 1.00  23a SUST    1675  16700   
        TR:Amb to T1{1}                82      74      93      12 1.00 1.00 1.00 1.00 (17) DISP     868  25050   
        Amb to T1{1}                   82      74      93      12 1.00 1.00 1.00 1.00 (17) DISP     868  25050   
        Sus. + E1{1}                   59     182     156      25 1.00 1.00            23a  OCC    2846  22211   
        Sus. + E2{1}                   39      89     155      13 1.00 1.00            23a  OCC    2162  22211   
        Sus. + E3{1}                   47     189     155      27 1.00 1.00            23a  OCC    2892  22211   
        Sus. + E4{1}                   21      87     160      13 1.00 1.00            23a  OCC    2140  22211   
        Sus. + E5{1}                   17     179     255      20 1.00 1.00            23a  OCC    3018  22211   
        Sus. + E6{1}                    2      76     239       7 1.00 1.00            23a  OCC    2394  22211   
        Sus. + E7{1}                    3     183     247      22 1.00 1.00            23a  OCC    3007  22211   
        Sus. + E8{1}                   18      70     230       6 1.00 1.00            23a  OCC    2321  22211   
  
 N10  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1161      26     154       1 1.00 1.00 1.00 1.00  23a SUST    1675  16700   
        TR:Amb to T1{1}                80      74      93      12 1.00 1.00 1.00 1.00 (17) DISP     867  25050   
        Amb to T1{1}                   80      74      93      12 1.00 1.00 1.00 1.00 (17) DISP     867  25050   
        Sus. + E1{1}                   58     182     156      25 1.00 1.00            23a  OCC    2846  22211   
        Sus. + E2{1}                   37      89     155      13 1.00 1.00            23a  OCC    2161  22211   
        Sus. + E3{1}                   45     189     155      27 1.00 1.00            23a  OCC    2892  22211   
        Sus. + E4{1}                   19      87     160      13 1.00 1.00            23a  OCC    2139  22211   
        Sus. + E5{1}                   16     179     255      20 1.00 1.00            23a  OCC    3018  22211   
        Sus. + E6{1}                    1      76     239       7 1.00 1.00            23a  OCC    2394  22211   
        Sus. + E7{1}                    4     183     247      22 1.00 1.00            23a  OCC    3008  22211   
        Sus. + E8{1}                   20      70     230       6 1.00 1.00            23a  OCC    2321  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C46 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512      25       9      16 1.00 1.00 1.00 1.00  23a SUST    1158  16700   
        TR:Amb to T1{1}                26       6      26      34 1.00 1.00 1.00 1.00 (17) DISP     949  25050   
        Amb to T1{1}                   26       6      26      34 1.00 1.00 1.00 1.00 (17) DISP     949  25050   
        Sus. + E1{1}                   33      38      41      31 1.00 1.00            23a  OCC    2042  22211   
        Sus. + E2{1}                    5      39      35      28 1.00 1.00            23a  OCC    1891  22211   
        Sus. + E3{1}                   32      32      39      27 1.00 1.00            23a  OCC    1943  22211   
        Sus. + E4{1}                   19      46      33      30 1.00 1.00            23a  OCC    1970  22211   
        Sus. + E5{1}                   25      33      27      40 1.00 1.00            23a  OCC    1887  22211   
        Sus. + E6{1}                   52      39      64      70 1.00 1.00            23a  OCC    2976  22211   
        Sus. + E7{1}                   28      27      27      43 1.00 1.00            23a  OCC    1913  22211   
        Sus. + E8{1}                   39      46      62      72 1.00 1.00            23a  OCC    3000  22211   
  
 C47    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512      25       9      16 1.00 1.00 1.00 1.00  23a SUST    1161  16700   
        TR:Amb to T1{1}                26       6      26      34 1.00 1.00 1.00 1.00 (17) DISP     946  25050   
        Amb to T1{1}                   26       6      26      34 1.00 1.00 1.00 1.00 (17) DISP     946  25050   
        Sus. + E1{1}                   33      38      41      31 1.00 1.00            23a  OCC    2043  22211   
        Sus. + E2{1}                    5      39      35      28 1.00 1.00            23a  OCC    1891  22211   
        Sus. + E3{1}                   32      32      39      27 1.00 1.00            23a  OCC    1945  22211   
        Sus. + E4{1}                   19      46      33      30 1.00 1.00            23a  OCC    1971  22211   
        Sus. + E5{1}                   25      33      27      40 1.00 1.00            23a  OCC    1892  22211   
        Sus. + E6{1}                   52      39      64      70 1.00 1.00            23a  OCC    2972  22211   
        Sus. + E7{1}                   28      27      27      43 1.00 1.00            23a  OCC    1918  22211   
        Sus. + E8{1}                   39      46      62      72 1.00 1.00            23a  OCC    2997  22211   
  
 B11 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1330      19      39      56 1.33 1.10 1.00 1.00  23a SUST    1067  16700   
        TR:Amb to T1{1}                30       2      75      61 1.77 1.47 1.00 1.00 (17) DISP     887  25050   
        Amb to T1{1}                   30       2      75      61 1.77 1.47 1.00 1.00 (17) DISP     887  25050   
        Sus. + E1{1}                   25     165     143     194 1.33 1.10            23a  OCC    2984  22211   
        Sus. + E2{1}                    8     161      98     110 1.33 1.10            23a  OCC    2558  22211   
        Sus. + E3{1}                   23     161     152     195 1.33 1.10            23a  OCC    2992  22211   
        Sus. + E4{1}                   40     157      88     109 1.33 1.10            23a  OCC    2514  22211   
        Sus. + E5{1}                   45     135     173     178 1.33 1.10            23a  OCC    2858  22211   
        Sus. + E6{1}                   28     143      68     128 1.33 1.10            23a  OCC    2393  22211   
        Sus. + E7{1}                    3     139     182     179 1.33 1.10            23a  OCC    2919  22211   
        Sus. + E8{1}                   20     148      58     127 1.33 1.10            23a  OCC    2420  22211   
  
 T07 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137      15       3       3 1.00 1.00 1.00 1.00  23a SUST    1771  16700   
        TR:Amb to T1{1}                 1       2       2       5 1.00 1.00 1.00 1.00 (17) DISP     543  25050   
        Amb to T1{1}                    1       2       2       5 1.00 1.00 1.00 1.00 (17) DISP     543  25050   
        Sus. + E1{1}                    3      20       6       5 1.00 1.00            23a  OCC    2369  22211   
        Sus. + E2{1}                    3      22       4      11 1.00 1.00            23a  OCC    2815  22211   
        Sus. + E3{1}                    2      23       6       5 1.00 1.00            23a  OCC    2692  22211   
        Sus. + E4{1}                    3      18       4      11 1.00 1.00            23a  OCC    2674  22211   
        Sus. + E5{1}                    4      21       3      11 1.00 1.00            23a  OCC    2702  22211   
        Sus. + E6{1}                    2      21       4       4 1.00 1.00            23a  OCC    2387  22211   
        Sus. + E7{1}                    3      24       4      10 1.00 1.00            23a  OCC    2943  22211   
        Sus. + E8{1}                    2      17       4       4 1.00 1.00            23a  OCC    2052  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T07 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 136      15       3       3 1.00 1.00 1.00 1.00  23a SUST    1770  16700   
        TR:Amb to T1{1}                 1       2       2       5 1.31 1.09 1.00 1.00 (17) DISP     565  25050   
        Amb to T1{1}                    1       2       2       5 1.31 1.09 1.00 1.00 (17) DISP     565  25050   
        Sus. + E1{1}                    3      20       6       5 1.00 1.00            23a  OCC    2368  22211   
        Sus. + E2{1}                    3      22       4      11 1.00 1.00            23a  OCC    2814  22211   
        Sus. + E3{1}                    2      23       6       6 1.00 1.00            23a  OCC    2691  22211   
        Sus. + E4{1}                    3      18       4      12 1.00 1.00            23a  OCC    2673  22211   
        Sus. + E5{1}                    3      21       3      11 1.00 1.00            23a  OCC    2700  22211   
        Sus. + E6{1}                    2      21       4       4 1.00 1.00            23a  OCC    2386  22211   
        Sus. + E7{1}                    3      24       4      11 1.00 1.00            23a  OCC    2942  22211   
        Sus. + E8{1}                    2      17       4       4 1.00 1.00            23a  OCC    2051  22211   
  
 T08    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137      15       3       3 1.00 1.00 1.00 1.00  23a SUST    1766  16700   
        TR:Amb to T1{1}                 1       2       2       5 1.00 1.00 1.00 1.00 (17) DISP     543  25050   
        Amb to T1{1}                    1       2       2       5 1.00 1.00 1.00 1.00 (17) DISP     543  25050   
        Sus. + E1{1}                    3      20       6       5 1.00 1.00            23a  OCC    2364  22211   
        Sus. + E2{1}                    3      22       4      11 1.00 1.00            23a  OCC    2810  22211   
        Sus. + E3{1}                    2      23       6       5 1.00 1.00            23a  OCC    2686  22211   
        Sus. + E4{1}                    3      18       4      11 1.00 1.00            23a  OCC    2669  22211   
        Sus. + E5{1}                    4      21       3      11 1.00 1.00            23a  OCC    2697  22211   
        Sus. + E6{1}                    2      21       4       4 1.00 1.00            23a  OCC    2381  22211   
        Sus. + E7{1}                    3      24       4      10 1.00 1.00            23a  OCC    2938  22211   
        Sus. + E8{1}                    2      17       4       4 1.00 1.00            23a  OCC    2047  22211   
  
 N27  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      18      13       6 1.11 1.23 1.00 1.00  23a SUST     711  16700   
        TR:Amb to T1{1}               291     259      29       1 1.48 1.64 1.64 1.00 (17) DISP    2898  25050   
        Amb to T1{1}                  291     259      29       1 1.48 1.64 1.64 1.00 (17) DISP    2898  25050   
        Sus. + E1{1}                  101      24      57       9 1.11 1.23            23a  OCC    1152  22211   
        Sus. + E2{1}                  106      82      55      11 1.11 1.23            23a  OCC    1394  22211   
        Sus. + E3{1}                  101      23      65       9 1.11 1.23            23a  OCC    1228  22211   
        Sus. + E4{1}                  107      80      50      11 1.11 1.23            23a  OCC    1362  22211   
        Sus. + E5{1}                  110      51      63      18 1.11 1.23            23a  OCC    1288  22211   
        Sus. + E6{1}                  115      41      61      15 1.11 1.23            23a  OCC    1239  22211   
        Sus. + E7{1}                  111      51      68      17 1.11 1.23            23a  OCC    1325  22211   
        Sus. + E8{1}                  116      41      57      13 1.11 1.23            23a  OCC    1204  22211   
  
 N35 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1079       1       1       1 1.33 1.10 1.00 1.00  23a SUST     518  16700   
        TR:Amb to T1{1}               338     221      25      36 1.77 1.47 1.00 1.00 (17) DISP    2894  25050   
        Amb to T1{1}                  338     221      25      36 1.77 1.47 1.00 1.00 (17) DISP    2894  25050   
        Sus. + E1{1}                   68      45       1      24 1.33 1.10            23a  OCC    1004  22211   
        Sus. + E2{1}                   86      67      18       6 1.33 1.10            23a  OCC    1203  22211   
        Sus. + E3{1}                   79      45       2      23 1.33 1.10            23a  OCC    1000  22211   
        Sus. + E4{1}                   96      66      17       7 1.33 1.10            23a  OCC    1203  22211   
        Sus. + E5{1}                  102      68      11      19 1.33 1.10            23a  OCC    1223  22211   
        Sus. + E6{1}                  119      89       8      11 1.33 1.10            23a  OCC    1427  22211   
        Sus. + E7{1}                  113      67      11      19 1.33 1.10            23a  OCC    1224  22211   
        Sus. + E8{1}                  130      89       8      11 1.33 1.10            23a  OCC    1430  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 M01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     322       0       0 1.00 1.00 1.00 1.00  23a SUST    2859  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    2     323       1       0 1.00 1.00            23a  OCC    2873  22211   
        Sus. + E2{1}                    2     323       1       0 1.00 1.00            23a  OCC    2873  22211   
        Sus. + E3{1}                    2     323       1       0 1.00 1.00            23a  OCC    2872  22211   
        Sus. + E4{1}                    2     323       1       0 1.00 1.00            23a  OCC    2872  22211   
        Sus. + E5{1}                    2     323       1       0 1.00 1.00            23a  OCC    2872  22211   
        Sus. + E6{1}                    2     323       1       0 1.00 1.00            23a  OCC    2872  22211   
        Sus. + E7{1}                    2     323       1       0 1.00 1.00            23a  OCC    2873  22211   
        Sus. + E8{1}                    2     323       1       0 1.00 1.00            23a  OCC    2873  22211   
  
 T19    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 120       4       7       6 1.00 1.00 1.00 1.00  23a SUST    1187  16700   
        TR:Amb to T1{1}                 3       2       1       1 1.00 1.00 1.00 1.00 (17) DISP     268  25050   
        Amb to T1{1}                    3       2       1       1 1.00 1.00 1.00 1.00 (17) DISP     268  25050   
        Sus. + E1{1}                    3      14      14       8 1.00 1.00            23a  OCC    2398  22211   
        Sus. + E2{1}                    2      15      12      15 1.00 1.00            23a  OCC    2619  22211   
        Sus. + E3{1}                    0      15      16       9 1.00 1.00            23a  OCC    2578  22211   
        Sus. + E4{1}                    2      14      14      13 1.00 1.00            23a  OCC    2532  22211   
        Sus. + E5{1}                    1      13      17      12 1.00 1.00            23a  OCC    2532  22211   
        Sus. + E6{1}                    0      17      18      10 1.00 1.00            23a  OCC    2865  22211   
        Sus. + E7{1}                    2      14      15      13 1.00 1.00            23a  OCC    2575  22211   
        Sus. + E8{1}                    3      15      17       9 1.00 1.00            23a  OCC    2672  22211   
  
 T19    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 120       4       7       6 1.00 1.00 1.00 1.00  23a SUST    1187  16700   
        TR:Amb to T1{1}                 3       2       1       1 1.00 1.00 1.00 1.00 (17) DISP     268  25050   
        Amb to T1{1}                    3       2       1       1 1.00 1.00 1.00 1.00 (17) DISP     268  25050   
        Sus. + E1{1}                    3      14      14       8 1.00 1.00            23a  OCC    2398  22211   
        Sus. + E2{1}                    2      15      12      15 1.00 1.00            23a  OCC    2619  22211   
        Sus. + E3{1}                    0      15      16       9 1.00 1.00            23a  OCC    2578  22211   
        Sus. + E4{1}                    2      14      14      13 1.00 1.00            23a  OCC    2532  22211   
        Sus. + E5{1}                    1      13      17      12 1.00 1.00            23a  OCC    2532  22211   
        Sus. + E6{1}                    0      17      18      10 1.00 1.00            23a  OCC    2865  22211   
        Sus. + E7{1}                    2      14      15      13 1.00 1.00            23a  OCC    2575  22211   
        Sus. + E8{1}                    3      15      17       9 1.00 1.00            23a  OCC    2672  22211   
  
 S13  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1114     185      21      43 1.11 1.23 1.00 1.00  23a SUST    2038  16700   
        TR:Amb to T1{1}                14      15      39      50 1.48 1.64 1.64 1.00 (17) DISP     598  25050   
        Amb to T1{1}                   14      15      39      50 1.48 1.64 1.64 1.00 (17) DISP     598  25050   
        Sus. + E1{1}                   33     194      57      47 1.11 1.23            23a  OCC    2379  22211   
        Sus. + E2{1}                   37     218      80      64 1.11 1.23            23a  OCC    2661  22211   
        Sus. + E3{1}                   38     240      58      60 1.11 1.23            23a  OCC    2615  22211   
        Sus. + E4{1}                   37     256      85      49 1.11 1.23            23a  OCC    2858  22211   
        Sus. + E5{1}                   28     254      26      97 1.11 1.23            23a  OCC    2729  22211   
        Sus. + E6{1}                   30     242      60      92 1.11 1.23            23a  OCC    2724  22211   
        Sus. + E7{1}                   26     212      32     119 1.11 1.23            23a  OCC    2644  22211   
        Sus. + E8{1}                   27     198      65     112 1.11 1.23            23a  OCC    2691  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N35 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      14       1       1 1.33 1.10 1.00 1.00  23a SUST     663  16700   
        TR:Amb to T1{1}               331     218       8      50 1.77 1.47 1.00 1.00 (17) DISP    2858  25050   
        Amb to T1{1}                  331     218       8      50 1.77 1.47 1.00 1.00 (17) DISP    2858  25050   
        Sus. + E1{1}                   72      60      12      19 1.33 1.10            23a  OCC    1159  22211   
        Sus. + E2{1}                   93      83      20      11 1.33 1.10            23a  OCC    1386  22211   
        Sus. + E3{1}                   73      56      12      19 1.33 1.10            23a  OCC    1120  22211   
        Sus. + E4{1}                   95      79      21      10 1.33 1.10            23a  OCC    1353  22211   
        Sus. + E5{1}                  105      82      19       7 1.33 1.10            23a  OCC    1379  22211   
        Sus. + E6{1}                  127     106      13       3 1.33 1.10            23a  OCC    1606  22211   
        Sus. + E7{1}                  107      79      19       7 1.33 1.10            23a  OCC    1346  22211   
        Sus. + E8{1}                  129     103      13       4 1.33 1.10            23a  OCC    1574  22211   
  
 N42    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       1      35      11 1.11 1.23 1.00 1.00  23a SUST     844  16700   
        TR:Amb to T1{1}                 1      96      30       1 1.48 1.64 1.64 1.00 (17) DISP    1046  25050   
        Amb to T1{1}                    1      96      30       1 1.48 1.64 1.64 1.00 (17) DISP    1046  25050   
        Sus. + E1{1}                   29     156      45      12 1.11 1.23            23a  OCC    2105  22211   
        Sus. + E2{1}                   13      42      46      11 1.11 1.23            23a  OCC    1197  22211   
        Sus. + E3{1}                   29     156      37      12 1.11 1.23            23a  OCC    2102  22211   
        Sus. + E4{1}                   13      42      37      13 1.11 1.23            23a  OCC    1185  22211   
        Sus. + E5{1}                   17     250      42      12 1.11 1.23            23a  OCC    2857  22211   
        Sus. + E6{1}                   34      53      42      11 1.11 1.23            23a  OCC    1287  22211   
        Sus. + E7{1}                   17     251      37      12 1.11 1.23            23a  OCC    2856  22211   
        Sus. + E8{1}                   34      54      37      13 1.11 1.23            23a  OCC    1285  22211   
  
 C19  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      66       2      15 1.00 1.00 1.00 1.00  23a SUST    1012  16700   
        TR:Amb to T1{1}                39      17      29      59 1.00 1.00 1.00 1.00 (17) DISP     481  25050   
        Amb to T1{1}                   39      17      29      59 1.00 1.00 1.00 1.00 (17) DISP     481  25050   
        Sus. + E1{1}                   48      87      20      20 1.00 1.00            23a  OCC    1238  22211   
        Sus. + E2{1}                   41      73     250      29 1.00 1.00            23a  OCC    2829  22211   
        Sus. + E3{1}                   49      72      21      24 1.00 1.00            23a  OCC    1192  22211   
        Sus. + E4{1}                   43      88     239      32 1.00 1.00            23a  OCC    2758  22211   
        Sus. + E5{1}                    6     123      55      29 1.00 1.00            23a  OCC    1587  22211   
        Sus. + E6{1}                    6      89     210      33 1.00 1.00            23a  OCC    2535  22211   
        Sus. + E7{1}                    5     108      58      32 1.00 1.00            23a  OCC    1537  22211   
        Sus. + E8{1}                    4      73     199      35 1.00 1.00            23a  OCC    2447  22211   
  
 C19  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      66       2      15 1.00 1.00 1.00 1.00  23a SUST    1012  16700   
        TR:Amb to T1{1}                35      17      29      59 1.00 1.00 1.00 1.00 (17) DISP     480  25050   
        Amb to T1{1}                   35      17      29      59 1.00 1.00 1.00 1.00 (17) DISP     480  25050   
        Sus. + E1{1}                   44      87      20      20 1.00 1.00            23a  OCC    1236  22211   
        Sus. + E2{1}                   37      73     250      29 1.00 1.00            23a  OCC    2827  22211   
        Sus. + E3{1}                   45      72      21      24 1.00 1.00            23a  OCC    1191  22211   
        Sus. + E4{1}                   39      88     239      32 1.00 1.00            23a  OCC    2756  22211   
        Sus. + E5{1}                   10     123      55      29 1.00 1.00            23a  OCC    1589  22211   
        Sus. + E6{1}                   10      89     210      33 1.00 1.00            23a  OCC    2537  22211   
        Sus. + E7{1}                    9     108      58      32 1.00 1.00            23a  OCC    1539  22211   
        Sus. + E8{1}                    8      73     199      35 1.00 1.00            23a  OCC    2449  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A45    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      71      10      87 1.00 1.00 1.00 1.00  23a SUST    1218  16700   
        TR:Amb to T1{1}                10      38      18      34 1.00 1.00 1.00 1.00 (17) DISP     380  25050   
        Amb to T1{1}                   10      38      18      34 1.00 1.00 1.00 1.00 (17) DISP     380  25050   
        Sus. + E1{1}                   42     207      19     258 1.00 1.00            23a  OCC    2814  22211   
        Sus. + E2{1}                   39     200      18     186 1.00 1.00            23a  OCC    2415  22211   
        Sus. + E3{1}                   42     191      13     246 1.00 1.00            23a  OCC    2672  22211   
        Sus. + E4{1}                   39     185      12     198 1.00 1.00            23a  OCC    2383  22211   
        Sus. + E5{1}                   34     165      26     239 1.00 1.00            23a  OCC    2527  22211   
        Sus. + E6{1}                   38     175      27     206 1.00 1.00            23a  OCC    2381  22211   
        Sus. + E7{1}                   35     181      32     227 1.00 1.00            23a  OCC    2529  22211   
        Sus. + E8{1}                   39     191      33     219 1.00 1.00            23a  OCC    2533  22211   
  
 A44 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      70      10      87 1.00 1.00 1.00 1.00  23a SUST    1215  16700   
        TR:Amb to T1{1}                10      38      18      34 1.00 1.00 1.00 1.00 (17) DISP     380  25050   
        Amb to T1{1}                   10      38      18      34 1.00 1.00 1.00 1.00 (17) DISP     380  25050   
        Sus. + E1{1}                   42     206      19     258 1.00 1.00            23a  OCC    2812  22211   
        Sus. + E2{1}                   39     200      18     186 1.00 1.00            23a  OCC    2413  22211   
        Sus. + E3{1}                   42     190      13     246 1.00 1.00            23a  OCC    2670  22211   
        Sus. + E4{1}                   39     184      12     198 1.00 1.00            23a  OCC    2381  22211   
        Sus. + E5{1}                   34     165      26     239 1.00 1.00            23a  OCC    2525  22211   
        Sus. + E6{1}                   38     174      27     206 1.00 1.00            23a  OCC    2379  22211   
        Sus. + E7{1}                   35     181      32     227 1.00 1.00            23a  OCC    2527  22211   
        Sus. + E8{1}                   39     191      33     219 1.00 1.00            23a  OCC    2531  22211   
  
 N15    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     160       1      25 1.00 1.00 1.00 1.00  23a SUST    1703  16700   
        TR:Amb to T1{1}                30      51      28      94 1.00 1.00 1.00 1.00 (17) DISP     775  25050   
        Amb to T1{1}                   30      51      28      94 1.00 1.00 1.00 1.00 (17) DISP     775  25050   
        Sus. + E1{1}                   19     190      18     129 1.00 1.00            23a  OCC    2496  22211   
        Sus. + E2{1}                   24     163      18      97 1.00 1.00            23a  OCC    2235  22211   
        Sus. + E3{1}                   20     180      22     130 1.00 1.00            23a  OCC    2489  22211   
        Sus. + E4{1}                   24     165      18      95 1.00 1.00            23a  OCC    2228  22211   
        Sus. + E5{1}                    7     285      42     103 1.00 1.00            23a  OCC    2809  22211   
        Sus. + E6{1}                    6     254       9      81 1.00 1.00            23a  OCC    2496  22211   
        Sus. + E7{1}                   10     266      49      97 1.00 1.00            23a  OCC    2694  22211   
        Sus. + E8{1}                    9     233       8      75 1.00 1.00            23a  OCC    2343  22211   
  
 D11 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      36       2      13 1.33 1.10 1.00 1.00  23a SUST     879  16700   
        TR:Amb to T1{1}                 3      44       6      42 1.77 1.47 1.00 1.00 (17) DISP     617  25050   
        Amb to T1{1}                    3      44       6      42 1.77 1.47 1.00 1.00 (17) DISP     617  25050   
        Sus. + E1{1}                   37     193       4     153 1.33 1.10            23a  OCC    2707  22211   
        Sus. + E2{1}                   39     175      41      51 1.33 1.10            23a  OCC    2296  22211   
        Sus. + E3{1}                   37     202       3     157 1.33 1.10            23a  OCC    2797  22211   
        Sus. + E4{1}                   39     180      40      51 1.33 1.10            23a  OCC    2335  22211   
        Sus. + E5{1}                   22      72      37     192 1.33 1.10            23a  OCC    2250  22211   
        Sus. + E6{1}                   24     117       9      43 1.33 1.10            23a  OCC    1700  22211   
        Sus. + E7{1}                   22      65      39     198 1.33 1.10            23a  OCC    2283  22211   
        Sus. + E8{1}                   25     113       8      43 1.33 1.10            23a  OCC    1658  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N16  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1128      45     121      17 1.11 1.23 1.00 1.00  23a SUST    1665  16700   
        TR:Amb to T1{1}                38      62      43      51 1.48 1.64 1.64 1.00 (17) DISP     902  25050   
        Amb to T1{1}                   38      62      43      51 1.48 1.64 1.64 1.00 (17) DISP     902  25050   
        Sus. + E1{1}                   13      64     143      40 1.11 1.23            23a  OCC    1976  22211   
        Sus. + E2{1}                   16      57     162      51 1.11 1.23            23a  OCC    2123  22211   
        Sus. + E3{1}                   14      65     155      42 1.11 1.23            23a  OCC    2066  22211   
        Sus. + E4{1}                   16      50     165      53 1.11 1.23            23a  OCC    2146  22211   
        Sus. + E5{1}                    5      65     244      27 1.11 1.23            23a  OCC    2778  22211   
        Sus. + E6{1}                    5      51     241      64 1.11 1.23            23a  OCC    2787  22211   
        Sus. + E7{1}                    4      59     223      25 1.11 1.23            23a  OCC    2587  22211   
        Sus. + E8{1}                    2      59     216      68 1.11 1.23            23a  OCC    2597  22211   
  
 F03    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 455       6      23       8 1.00 1.00 1.00 1.00  23a SUST    1006  16700   
        TR:Amb to T1{1}                 0       3      47       2 1.00 1.00 1.00 1.00 (17) DISP    1005  25050   
        Amb to T1{1}                    0       3      47       2 1.00 1.00 1.00 1.00 (17) DISP    1005  25050   
        Sus. + E1{1}                    8      15      36      14 1.00 1.00            23a  OCC    1395  22211   
        Sus. + E2{1}                    8      19      46       9 1.00 1.00            23a  OCC    1615  22211   
        Sus. + E3{1}                    6      17      42      12 1.00 1.00            23a  OCC    1500  22211   
        Sus. + E4{1}                    6      18      50      10 1.00 1.00            23a  OCC    1669  22211   
        Sus. + E5{1}                    7      11      74      20 1.00 1.00            23a  OCC    2195  22211   
        Sus. + E6{1}                    7      21      97       8 1.00 1.00            23a  OCC    2711  22211   
        Sus. + E7{1}                    7      13      83      18 1.00 1.00            23a  OCC    2391  22211   
        Sus. + E8{1}                    7      20     100       8 1.00 1.00            23a  OCC    2779  22211   
  
 S13  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1113     185      24      17 1.11 1.23 1.00 1.00  23a SUST    2024  16700   
        TR:Amb to T1{1}                15      17      42      47 1.48 1.64 1.64 1.00 (17) DISP     609  25050   
        Amb to T1{1}                   15      17      42      47 1.48 1.64 1.64 1.00 (17) DISP     609  25050   
        Sus. + E1{1}                   46     206      63      42 1.11 1.23            23a  OCC    2467  22211   
        Sus. + E2{1}                   51     190      84      65 1.11 1.23            23a  OCC    2681  22211   
        Sus. + E3{1}                   51     209      64      57 1.11 1.23            23a  OCC    2543  22211   
        Sus. + E4{1}                   52     228      90      43 1.11 1.23            23a  OCC    2750  22211   
        Sus. + E5{1}                   42     226      29     103 1.11 1.23            23a  OCC    2739  22211   
        Sus. + E6{1}                   42     212      61      43 1.11 1.23            23a  OCC    2474  22211   
        Sus. + E7{1}                   40     185      36     119 1.11 1.23            23a  OCC    2767  22211   
        Sus. + E8{1}                   40     201      67      57 1.11 1.23            23a  OCC    2533  22211   
  
 N04 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1287      23     213       1 1.00 1.00 1.00 1.00  23a SUST    2152  16700   
        TR:Amb to T1{1}                82       6      54      12 1.00 1.00 1.00 1.00 (17) DISP     421  25050   
        Amb to T1{1}                   82       6      54      12 1.00 1.00 1.00 1.00 (17) DISP     421  25050   
        Sus. + E1{1}                   74      55     282      25 1.00 1.00            23a  OCC    2764  22211   
        Sus. + E2{1}                   54      40     267      13 1.00 1.00            23a  OCC    2600  22211   
        Sus. + E3{1}                   32      50     264      27 1.00 1.00            23a  OCC    2626  22211   
        Sus. + E4{1}                    6      45     246      13 1.00 1.00            23a  OCC    2457  22211   
        Sus. + E5{1}                   32      54     214      21 1.00 1.00            23a  OCC    2435  22211   
        Sus. + E6{1}                   17      42     224       7 1.00 1.00            23a  OCC    2325  22211   
        Sus. + E7{1}                   18      49     236      22 1.00 1.00            23a  OCC    2456  22211   
        Sus. + E8{1}                   33      47     248       7 1.00 1.00            23a  OCC    2482  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N05    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1287      23     213       1 1.00 1.00 1.00 1.00  23a SUST    2152  16700   
        TR:Amb to T1{1}                82       6      54      12 1.00 1.00 1.00 1.00 (17) DISP     421  25050   
        Amb to T1{1}                   82       6      54      12 1.00 1.00 1.00 1.00 (17) DISP     421  25050   
        Sus. + E1{1}                   74      55     282      25 1.00 1.00            23a  OCC    2764  22211   
        Sus. + E2{1}                   54      40     267      13 1.00 1.00            23a  OCC    2600  22211   
        Sus. + E3{1}                   32      50     264      27 1.00 1.00            23a  OCC    2625  22211   
        Sus. + E4{1}                    6      45     246      13 1.00 1.00            23a  OCC    2457  22211   
        Sus. + E5{1}                   32      54     214      21 1.00 1.00            23a  OCC    2435  22211   
        Sus. + E6{1}                   17      42     224       7 1.00 1.00            23a  OCC    2325  22211   
        Sus. + E7{1}                   18      49     236      22 1.00 1.00            23a  OCC    2456  22211   
        Sus. + E8{1}                   33      47     248       7 1.00 1.00            23a  OCC    2481  22211   
  
 E17 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 561       7       7       2 1.29 1.08 1.00 1.00  23a SUST     823  16700   
        TR:Amb to T1{1}               118      56      18      22 1.72 1.44 1.00 1.00 (17) DISP    2294  25050   
        Amb to T1{1}                  118      56      18      22 1.72 1.44 1.00 1.00 (17) DISP    2294  25050   
        Sus. + E1{1}                   57      18      12      46 1.29 1.08            23a  OCC    1899  22211   
        Sus. + E2{1}                   12      21      13       7 1.29 1.08            23a  OCC    1277  22211   
        Sus. + E3{1}                   46      16      10      47 1.29 1.08            23a  OCC    1885  22211   
        Sus. + E4{1}                    2      19      14       6 1.29 1.08            23a  OCC    1239  22211   
        Sus. + E5{1}                  134      56      27      29 1.29 1.08            23a  OCC    2568  22211   
        Sus. + E6{1}                   71      51      13      62 1.29 1.08            23a  OCC    2744  22211   
        Sus. + E7{1}                  126      55      25      29 1.29 1.08            23a  OCC    2543  22211   
        Sus. + E8{1}                   61      49      11      62 1.29 1.08            23a  OCC    2710  22211   
  
 G03    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 454       3      26       3 1.00 1.00 1.00 1.00  23a SUST    1033  16700   
        TR:Amb to T1{1}                 0       4      48       3 1.00 1.00 1.00 1.00 (17) DISP    1023  25050   
        Amb to T1{1}                    0       4      48       3 1.00 1.00 1.00 1.00 (17) DISP    1023  25050   
        Sus. + E1{1}                    8      15      57       7 1.00 1.00            23a  OCC    1814  22211   
        Sus. + E2{1}                    8      14      46       6 1.00 1.00            23a  OCC    1562  22211   
        Sus. + E3{1}                    6      15      52       7 1.00 1.00            23a  OCC    1694  22211   
        Sus. + E4{1}                    6      13      41       7 1.00 1.00            23a  OCC    1455  22211   
        Sus. + E5{1}                    7      16      99       6 1.00 1.00            23a  OCC    2734  22211   
        Sus. + E6{1}                    7      12      92       9 1.00 1.00            23a  OCC    2554  22211   
        Sus. + E7{1}                    7      17      99       6 1.00 1.00            23a  OCC    2736  22211   
        Sus. + E8{1}                    7      11      88       9 1.00 1.00            23a  OCC    2464  22211   
  
 E03 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1090      30      31      29 1.33 1.10 1.00 1.00  23a SUST     912  16700   
        TR:Amb to T1{1}               111     169      23      53 1.77 1.47 1.00 1.00 (17) DISP    2170  25050   
        Amb to T1{1}                  111     169      23      53 1.77 1.47 1.00 1.00 (17) DISP    2170  25050   
        Sus. + E1{1}                   68     125      74      80 1.33 1.10            23a  OCC    1981  22211   
        Sus. + E2{1}                   50     132      70      88 1.33 1.10            23a  OCC    2044  22211   
        Sus. + E3{1}                   76     131      67      87 1.33 1.10            23a  OCC    2043  22211   
        Sus. + E4{1}                   59     138      76      81 1.33 1.10            23a  OCC    2103  22211   
        Sus. + E5{1}                  123     201      87      64 1.33 1.10            23a  OCC    2694  22211   
        Sus. + E6{1}                   71     155      68     112 1.33 1.10            23a  OCC    2317  22211   
        Sus. + E7{1}                  130     206      82      71 1.33 1.10            23a  OCC    2732  22211   
        Sus. + E8{1}                   78     160      74     105 1.33 1.10            23a  OCC    2352  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A44 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1299      88       3      10 1.00 1.00 1.00 1.00  23a SUST    1245  16700   
        TR:Amb to T1{1}                 3      32      35      16 1.00 1.00 1.00 1.00 (17) DISP     353  25050   
        Amb to T1{1}                    3      32      35      16 1.00 1.00 1.00 1.00 (17) DISP     353  25050   
        Sus. + E1{1}                   19     245     130      32 1.00 1.00            23a  OCC    2728  22211   
        Sus. + E2{1}                   12     178     122      11 1.00 1.00            23a  OCC    2336  22211   
        Sus. + E3{1}                   61     232     130      27 1.00 1.00            23a  OCC    2674  22211   
        Sus. + E4{1}                   53     191     123      16 1.00 1.00            23a  OCC    2416  22211   
        Sus. + E5{1}                   48     230     102      15 1.00 1.00            23a  OCC    2526  22211   
        Sus. + E6{1}                   56     194     114      39 1.00 1.00            23a  OCC    2407  22211   
        Sus. + E7{1}                    6     217     103      21 1.00 1.00            23a  OCC    2436  22211   
        Sus. + E8{1}                   15     207     114      45 1.00 1.00            23a  OCC    2463  22211   
  
 A43    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1299      88       3      10 1.00 1.00 1.00 1.00  23a SUST    1245  16700   
        TR:Amb to T1{1}                 3      32      35      16 1.00 1.00 1.00 1.00 (17) DISP     353  25050   
        Amb to T1{1}                    3      32      35      16 1.00 1.00 1.00 1.00 (17) DISP     353  25050   
        Sus. + E1{1}                   19     245     130      32 1.00 1.00            23a  OCC    2727  22211   
        Sus. + E2{1}                   12     178     122      11 1.00 1.00            23a  OCC    2336  22211   
        Sus. + E3{1}                   61     232     130      27 1.00 1.00            23a  OCC    2674  22211   
        Sus. + E4{1}                   53     191     123      16 1.00 1.00            23a  OCC    2416  22211   
        Sus. + E5{1}                   48     230     102      15 1.00 1.00            23a  OCC    2526  22211   
        Sus. + E6{1}                   56     194     114      39 1.00 1.00            23a  OCC    2406  22211   
        Sus. + E7{1}                    6     217     103      21 1.00 1.00            23a  OCC    2436  22211   
        Sus. + E8{1}                   15     207     114      45 1.00 1.00            23a  OCC    2463  22211   
  
 B11 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1411      71      12      11 1.00 1.00 1.00 1.00  23a SUST    1183  16700   
        TR:Amb to T1{1}                38      91       5       7 1.00 1.00 1.00 1.00 (17) DISP     650  25050   
        Amb to T1{1}                   38      91       5       7 1.00 1.00 1.00 1.00 (17) DISP     650  25050   
        Sus. + E1{1}                   81     233     137      38 1.00 1.00            23a  OCC    2717  22211   
        Sus. + E2{1}                   55     143     136      11 1.00 1.00            23a  OCC    2246  22211   
        Sus. + E3{1}                   13     239     140      33 1.00 1.00            23a  OCC    2726  22211   
        Sus. + E4{1}                   12     138     139      16 1.00 1.00            23a  OCC    2230  22211   
        Sus. + E5{1}                   24     240     120      15 1.00 1.00            23a  OCC    2648  22211   
        Sus. + E6{1}                    2     137     124      43 1.00 1.00            23a  OCC    2157  22211   
        Sus. + E7{1}                   43     245     117      20 1.00 1.00            23a  OCC    2680  22211   
        Sus. + E8{1}                   70     132     122      49 1.00 1.00            23a  OCC    2165  22211   
  
 B10    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1411      71      12      11 1.00 1.00 1.00 1.00  23a SUST    1183  16700   
        TR:Amb to T1{1}                38      91       5       7 1.00 1.00 1.00 1.00 (17) DISP     650  25050   
        Amb to T1{1}                   38      91       5       7 1.00 1.00 1.00 1.00 (17) DISP     650  25050   
        Sus. + E1{1}                   81     233     137      38 1.00 1.00            23a  OCC    2716  22211   
        Sus. + E2{1}                   55     143     136      11 1.00 1.00            23a  OCC    2246  22211   
        Sus. + E3{1}                   13     239     140      33 1.00 1.00            23a  OCC    2725  22211   
        Sus. + E4{1}                   12     138     139      16 1.00 1.00            23a  OCC    2229  22211   
        Sus. + E5{1}                   24     240     120      15 1.00 1.00            23a  OCC    2647  22211   
        Sus. + E6{1}                    2     137     124      43 1.00 1.00            23a  OCC    2156  22211   
        Sus. + E7{1}                   43     245     117      20 1.00 1.00            23a  OCC    2680  22211   
        Sus. + E8{1}                   70     132     122      49 1.00 1.00            23a  OCC    2164  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 D13    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      63       1      13 1.00 1.00 1.00 1.00  23a SUST     984  16700   
        TR:Amb to T1{1}                 2      94      17      42 1.00 1.00 1.00 1.00 (17) DISP     728  25050   
        Amb to T1{1}                    2      94      17      42 1.00 1.00 1.00 1.00 (17) DISP     728  25050   
        Sus. + E1{1}                   38     236      15     153 1.00 1.00            23a  OCC    2614  22211   
        Sus. + E2{1}                   40     198      35      51 1.00 1.00            23a  OCC    2048  22211   
        Sus. + E3{1}                   38     252      15     157 1.00 1.00            23a  OCC    2724  22211   
        Sus. + E4{1}                   39     208      34      51 1.00 1.00            23a  OCC    2118  22211   
        Sus. + E5{1}                   22      75      21     191 1.00 1.00            23a  OCC    2290  22211   
        Sus. + E6{1}                   25     146       4      43 1.00 1.00            23a  OCC    1638  22211   
        Sus. + E7{1}                   22      64      21     198 1.00 1.00            23a  OCC    2333  22211   
        Sus. + E8{1}                   25     136       3      43 1.00 1.00            23a  OCC    1565  22211   
  
 N14    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     155       1      25 1.00 1.00 1.00 1.00  23a SUST    1662  16700   
        TR:Amb to T1{1}                30      76      22      94 1.00 1.00 1.00 1.00 (17) DISP     864  25050   
        Amb to T1{1}                   30      76      22      94 1.00 1.00 1.00 1.00 (17) DISP     864  25050   
        Sus. + E1{1}                   20     167       5     129 1.00 1.00            23a  OCC    2418  22211   
        Sus. + E2{1}                   24     163      16      97 1.00 1.00            23a  OCC    2195  22211   
        Sus. + E3{1}                   21     159       6     130 1.00 1.00            23a  OCC    2420  22211   
        Sus. + E4{1}                   25     166      17      95 1.00 1.00            23a  OCC    2190  22211   
        Sus. + E5{1}                    7     275      22     103 1.00 1.00            23a  OCC    2711  22211   
        Sus. + E6{1}                    7     249       9      81 1.00 1.00            23a  OCC    2458  22211   
        Sus. + E7{1}                   11     261      27      97 1.00 1.00            23a  OCC    2609  22211   
        Sus. + E8{1}                   10     233       8      75 1.00 1.00            23a  OCC    2334  22211   
  
 C17  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      32       4       0 1.11 1.23 1.00 1.00  23a SUST     784  16700   
        TR:Amb to T1{1}                41      90      45      14 1.48 1.64 1.64 1.00 (17) DISP    1091  25050   
        Amb to T1{1}                   41      90      45      14 1.48 1.64 1.64 1.00 (17) DISP    1091  25050   
        Sus. + E1{1}                   49      75      33      15 1.11 1.23            23a  OCC    1253  22211   
        Sus. + E2{1}                   44     105     208       6 1.11 1.23            23a  OCC    2710  22211   
        Sus. + E3{1}                   50      82      33      15 1.11 1.23            23a  OCC    1294  22211   
        Sus. + E4{1}                   45     111     198       7 1.11 1.23            23a  OCC    2644  22211   
        Sus. + E5{1}                    9      72      29      19 1.11 1.23            23a  OCC    1204  22211   
        Sus. + E6{1}                    6      54     141       7 1.11 1.23            23a  OCC    2021  22211   
        Sus. + E7{1}                   10      68      32      19 1.11 1.23            23a  OCC    1191  22211   
        Sus. + E8{1}                    7      48     132       8 1.11 1.23            23a  OCC    1931  22211   
  
 N09    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1183      25     179       1 1.00 1.00 1.00 1.00  23a SUST    1860  16700   
        TR:Amb to T1{1}                82      46      31      12 1.00 1.00 1.00 1.00 (17) DISP     431  25050   
        Amb to T1{1}                   82      46      31      12 1.00 1.00 1.00 1.00 (17) DISP     431  25050   
        Sus. + E1{1}                   61     111     190      25 1.00 1.00            23a  OCC    2538  22211   
        Sus. + E2{1}                   41      73     182      13 1.00 1.00            23a  OCC    2241  22211   
        Sus. + E3{1}                   44     113     182      27 1.00 1.00            23a  OCC    2542  22211   
        Sus. + E4{1}                   18      70     180      13 1.00 1.00            23a  OCC    2204  22211   
        Sus. + E5{1}                   20     109     256      20 1.00 1.00            23a  OCC    2708  22211   
        Sus. + E6{1}                    4      65     242       7 1.00 1.00            23a  OCC    2407  22211   
        Sus. + E7{1}                    5     109     242      22 1.00 1.00            23a  OCC    2637  22211   
        Sus. + E8{1}                   21      59     227       6 1.00 1.00            23a  OCC    2297  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S10 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1114     138      22      43 1.33 1.10 1.00 1.00  23a SUST    1881  16700   
        TR:Amb to T1{1}                14      33      52      50 1.77 1.47 1.00 1.00 (17) DISP     762  25050   
        Amb to T1{1}                   14      33      52      50 1.77 1.47 1.00 1.00 (17) DISP     762  25050   
        Sus. + E1{1}                   32     156      60      47 1.33 1.10            23a  OCC    2245  22211   
        Sus. + E2{1}                   37     182      81      65 1.33 1.10            23a  OCC    2545  22211   
        Sus. + E3{1}                   37     189      59      60 1.33 1.10            23a  OCC    2480  22211   
        Sus. + E4{1}                   37     205      82      49 1.33 1.10            23a  OCC    2704  22211   
        Sus. + E5{1}                   27     206      23      97 1.33 1.10            23a  OCC    2656  22211   
        Sus. + E6{1}                   29     189      53      92 1.33 1.10            23a  OCC    2544  22211   
        Sus. + E7{1}                   26     180      26     119 1.33 1.10            23a  OCC    2572  22211   
        Sus. + E8{1}                   26     160      55     112 1.33 1.10            23a  OCC    2495  22211   
  
 M00    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     267       0       0 1.11 1.23 1.00 1.00  23a SUST    2671  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.48 1.64 1.64 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    3     269       2       0 1.11 1.23            23a  OCC    2695  22211   
        Sus. + E2{1}                    3     269       2       0 1.11 1.23            23a  OCC    2695  22211   
        Sus. + E3{1}                    3     269       2       0 1.11 1.23            23a  OCC    2694  22211   
        Sus. + E4{1}                    3     269       2       0 1.11 1.23            23a  OCC    2694  22211   
        Sus. + E5{1}                    3     269       2       0 1.11 1.23            23a  OCC    2694  22211   
        Sus. + E6{1}                    3     269       2       0 1.11 1.23            23a  OCC    2694  22211   
        Sus. + E7{1}                    3     269       2       0 1.11 1.23            23a  OCC    2695  22211   
        Sus. + E8{1}                    3     269       2       0 1.11 1.23            23a  OCC    2695  22211   
  
 N11    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1153      26     145       1 1.00 1.00 1.00 1.00  23a SUST    1603  16700   
        TR:Amb to T1{1}                80      88     115      12 1.00 1.00 1.00 1.00 (17) DISP    1045  25050   
        Amb to T1{1}                   80      88     115      12 1.00 1.00 1.00 1.00 (17) DISP    1045  25050   
        Sus. + E1{1}                   57     146     159      25 1.00 1.00            23a  OCC    2525  22211   
        Sus. + E2{1}                   37      95     166      13 1.00 1.00            23a  OCC    2149  22211   
        Sus. + E3{1}                   46     149     161      27 1.00 1.00            23a  OCC    2545  22211   
        Sus. + E4{1}                   20      93     160      13 1.00 1.00            23a  OCC    2119  22211   
        Sus. + E5{1}                   15     128     253      20 1.00 1.00            23a  OCC    2695  22211   
        Sus. + E6{1}                    0      79     237       7 1.00 1.00            23a  OCC    2377  22211   
        Sus. + E7{1}                    3     125     248      22 1.00 1.00            23a  OCC    2651  22211   
        Sus. + E8{1}                   19      73     230       6 1.00 1.00            23a  OCC    2318  22211   
  
 N12 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1153      26     145       1 1.00 1.00 1.00 1.00  23a SUST    1603  16700   
        TR:Amb to T1{1}                80      88     115      12 1.00 1.00 1.00 1.00 (17) DISP    1046  25050   
        Amb to T1{1}                   80      88     115      12 1.00 1.00 1.00 1.00 (17) DISP    1046  25050   
        Sus. + E1{1}                   57     146     159      25 1.00 1.00            23a  OCC    2525  22211   
        Sus. + E2{1}                   37      95     166      13 1.00 1.00            23a  OCC    2149  22211   
        Sus. + E3{1}                   46     149     161      27 1.00 1.00            23a  OCC    2544  22211   
        Sus. + E4{1}                   20      93     160      13 1.00 1.00            23a  OCC    2119  22211   
        Sus. + E5{1}                   15     128     253      20 1.00 1.00            23a  OCC    2695  22211   
        Sus. + E6{1}                    0      79     237       7 1.00 1.00            23a  OCC    2377  22211   
        Sus. + E7{1}                    3     125     248      22 1.00 1.00            23a  OCC    2650  22211   
        Sus. + E8{1}                   19      73     230       6 1.00 1.00            23a  OCC    2318  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N27    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       6      50       3 1.11 1.23 1.00 1.00  23a SUST     978  16700   
        TR:Amb to T1{1}               198     207     120      21 1.48 1.64 1.64 1.00 (17) DISP    2678  25050   
        Amb to T1{1}                  198     207     120      21 1.48 1.64 1.64 1.00 (17) DISP    2678  25050   
        Sus. + E1{1}                   74      15      67      12 1.11 1.23            23a  OCC    1187  22211   
        Sus. + E2{1}                   57      92      60      15 1.11 1.23            23a  OCC    1700  22211   
        Sus. + E3{1}                   75      14      68      12 1.11 1.23            23a  OCC    1189  22211   
        Sus. + E4{1}                   58      92      60      15 1.11 1.23            23a  OCC    1704  22211   
        Sus. + E5{1}                  137      12     157      12 1.11 1.23            23a  OCC    1991  22211   
        Sus. + E6{1}                  117      93     154      17 1.11 1.23            23a  OCC    2193  22211   
        Sus. + E7{1}                  135      11     146      12 1.11 1.23            23a  OCC    1891  22211   
        Sus. + E8{1}                  115      93     141      17 1.11 1.23            23a  OCC    2095  22211   
  
 E17 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       6       4       9 1.29 1.08 1.00 1.00  23a SUST     722  16700   
        TR:Amb to T1{1}                79      46       2      39 1.72 1.44 1.00 1.00 (17) DISP    1954  25050   
        Amb to T1{1}                   79      46       2      39 1.72 1.44 1.00 1.00 (17) DISP    1954  25050   
        Sus. + E1{1}                   66      19      43      10 1.29 1.08            23a  OCC    1824  22211   
        Sus. + E2{1}                   27      23       9      25 1.29 1.08            23a  OCC    1390  22211   
        Sus. + E3{1}                   69      21      43      12 1.29 1.08            23a  OCC    1851  22211   
        Sus. + E4{1}                   27      24      10      27 1.29 1.08            23a  OCC    1443  22211   
        Sus. + E5{1}                   98      45      20      71 1.29 1.08            23a  OCC    2658  22211   
        Sus. + E6{1}                   33      40      35      43 1.29 1.08            23a  OCC    2234  22211   
        Sus. + E7{1}                  100      48      20      69 1.29 1.08            23a  OCC    2678  22211   
        Sus. + E8{1}                   33      41      36      41 1.29 1.08            23a  OCC    2244  22211   
  
 N07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1280      24     207       1 1.00 1.00 1.00 1.00  23a SUST    2108  16700   
        TR:Amb to T1{1}                82      13      39      12 1.00 1.00 1.00 1.00 (17) DISP     335  25050   
        Amb to T1{1}                   82      13      39      12 1.00 1.00 1.00 1.00 (17) DISP     335  25050   
        Sus. + E1{1}                   73      63     265      25 1.00 1.00            23a  OCC    2676  22211   
        Sus. + E2{1}                   53      28     251      13 1.00 1.00            23a  OCC    2465  22211   
        Sus. + E3{1}                   32      60     248      27 1.00 1.00            23a  OCC    2559  22211   
        Sus. + E4{1}                    6      33     232      13 1.00 1.00            23a  OCC    2326  22211   
        Sus. + E5{1}                   32      63     223      20 1.00 1.00            23a  OCC    2456  22211   
        Sus. + E6{1}                   16      31     210       7 1.00 1.00            23a  OCC    2186  22211   
        Sus. + E7{1}                   17      58     214      22 1.00 1.00            23a  OCC    2410  22211   
        Sus. + E8{1}                   33      37     226       6 1.00 1.00            23a  OCC    2296  22211   
  
 N45 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117       5      67      17 1.33 1.10 1.00 1.00  23a SUST    1071  16700   
        TR:Amb to T1{1}               316     206       2       9 1.77 1.47 1.00 1.00 (17) DISP    2676  25050   
        Amb to T1{1}                  316     206       2       9 1.77 1.47 1.00 1.00 (17) DISP    2676  25050   
        Sus. + E1{1}                    7      42      74      17 1.33 1.10            23a  OCC    1430  22211   
        Sus. + E2{1}                  111     134      69      18 1.33 1.10            23a  OCC    2358  22211   
        Sus. + E3{1}                    8      41      76      21 1.33 1.10            23a  OCC    1427  22211   
        Sus. + E4{1}                  113     135      81      22 1.33 1.10            23a  OCC    2373  22211   
        Sus. + E5{1}                   58      99      73      18 1.33 1.10            23a  OCC    1995  22211   
        Sus. + E6{1}                  162      77      68      17 1.33 1.10            23a  OCC    1836  22211   
        Sus. + E7{1}                   59      97      77      20 1.33 1.10            23a  OCC    1987  22211   
        Sus. + E8{1}                  163      78      82      21 1.33 1.10            23a  OCC    1860  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C41    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     194      17      18 1.00 1.00 1.00 1.00  23a SUST    1942  16700   
        TR:Amb to T1{1}                55       9       8      22 1.00 1.00 1.00 1.00 (17) DISP     189  25050   
        Amb to T1{1}                   55       9       8      22 1.00 1.00 1.00 1.00 (17) DISP     189  25050   
        Sus. + E1{1}                   11     208      24      28 1.00 1.00            23a  OCC    2081  22211   
        Sus. + E2{1}                   39     208      71      24 1.00 1.00            23a  OCC    2363  22211   
        Sus. + E3{1}                   12     226      20      32 1.00 1.00            23a  OCC    2200  22211   
        Sus. + E4{1}                   38     228      89      21 1.00 1.00            23a  OCC    2537  22211   
        Sus. + E5{1}                   61     228      37      39 1.00 1.00            23a  OCC    2290  22211   
        Sus. + E6{1}                  104     227      47      25 1.00 1.00            23a  OCC    2318  22211   
        Sus. + E7{1}                   59     277      43      43 1.00 1.00            23a  OCC    2625  22211   
        Sus. + E8{1}                  103     274      65      28 1.00 1.00            23a  OCC    2671  22211   
  
 E03 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      19       1      42 1.33 1.10 1.00 1.00  23a SUST     768  16700   
        TR:Amb to T1{1}               120     172      48      23 1.77 1.47 1.00 1.00 (17) DISP    2231  25050   
        Amb to T1{1}                  120     172      48      23 1.77 1.47 1.00 1.00 (17) DISP    2231  25050   
        Sus. + E1{1}                   78     118      70      46 1.33 1.10            23a  OCC    1903  22211   
        Sus. + E2{1}                   60     124      67      57 1.33 1.10            23a  OCC    1942  22211   
        Sus. + E3{1}                   79     122      71      56 1.33 1.10            23a  OCC    1943  22211   
        Sus. + E4{1}                   61     128      67      48 1.33 1.10            23a  OCC    1972  22211   
        Sus. + E5{1}                  147     199      67      57 1.33 1.10            23a  OCC    2650  22211   
        Sus. + E6{1}                   90     151      84      75 1.33 1.10            23a  OCC    2261  22211   
        Sus. + E7{1}                  147     201      69      48 1.33 1.10            23a  OCC    2664  22211   
        Sus. + E8{1}                   90     153      84      66 1.33 1.10            23a  OCC    2268  22211   
  
 N08    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1262      25     187       1 1.00 1.00 1.00 1.00  23a SUST    1955  16700   
        TR:Amb to T1{1}                82      36      11      12 1.00 1.00 1.00 1.00 (17) DISP     312  25050   
        Amb to T1{1}                   82      36      11      12 1.00 1.00 1.00 1.00 (17) DISP     312  25050   
        Sus. + E1{1}                   71      93     208      25 1.00 1.00            23a  OCC    2533  22211   
        Sus. + E2{1}                   51      62     198      13 1.00 1.00            23a  OCC    2274  22211   
        Sus. + E3{1}                   35      93     197      27 1.00 1.00            23a  OCC    2507  22211   
        Sus. + E4{1}                    9      58     189      13 1.00 1.00            23a  OCC    2216  22211   
        Sus. + E5{1}                   29      91     251      20 1.00 1.00            23a  OCC    2652  22211   
        Sus. + E6{1}                   14      55     237       7 1.00 1.00            23a  OCC    2390  22211   
        Sus. + E7{1}                   15      90     234      22 1.00 1.00            23a  OCC    2565  22211   
        Sus. + E8{1}                   30      49     220       6 1.00 1.00            23a  OCC    2268  22211   
  
 N13    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     149       1      25 1.00 1.00 1.00 1.00  23a SUST    1624  16700   
        TR:Amb to T1{1}                30      96      18      94 1.00 1.00 1.00 1.00 (17) DISP     953  25050   
        Amb to T1{1}                   30      96      18      94 1.00 1.00 1.00 1.00 (17) DISP     953  25050   
        Sus. + E1{1}                   20     151       8     129 1.00 1.00            23a  OCC    2375  22211   
        Sus. + E2{1}                   25     167      15      97 1.00 1.00            23a  OCC    2167  22211   
        Sus. + E3{1}                   21     157       8     130 1.00 1.00            23a  OCC    2383  22211   
        Sus. + E4{1}                   25     166      16      95 1.00 1.00            23a  OCC    2157  22211   
        Sus. + E5{1}                    8     266       6     103 1.00 1.00            23a  OCC    2641  22211   
        Sus. + E6{1}                    7     244       8      81 1.00 1.00            23a  OCC    2422  22211   
        Sus. + E7{1}                   11     256       8      97 1.00 1.00            23a  OCC    2557  22211   
        Sus. + E8{1}                   10     232       7      75 1.00 1.00            23a  OCC    2323  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N12 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     149       1      25 1.00 1.00 1.00 1.00  23a SUST    1623  16700   
        TR:Amb to T1{1}                30      96      18      94 1.00 1.00 1.00 1.00 (17) DISP     954  25050   
        Amb to T1{1}                   30      96      18      94 1.00 1.00 1.00 1.00 (17) DISP     954  25050   
        Sus. + E1{1}                   20     151       8     129 1.00 1.00            23a  OCC    2375  22211   
        Sus. + E2{1}                   25     167      15      97 1.00 1.00            23a  OCC    2167  22211   
        Sus. + E3{1}                   21     157       8     130 1.00 1.00            23a  OCC    2383  22211   
        Sus. + E4{1}                   25     166      16      95 1.00 1.00            23a  OCC    2157  22211   
        Sus. + E5{1}                    8     266       6     103 1.00 1.00            23a  OCC    2640  22211   
        Sus. + E6{1}                    7     244       8      81 1.00 1.00            23a  OCC    2421  22211   
        Sus. + E7{1}                   11     256       8      97 1.00 1.00            23a  OCC    2557  22211   
        Sus. + E8{1}                   10     232       7      75 1.00 1.00            23a  OCC    2322  22211   
  
 P03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       6       6       3 1.00 1.00 1.00 1.00  23a SUST     586  16700   
        TR:Amb to T1{1}               198      69     358      21 1.00 1.00 1.00 1.00 (17) DISP    2633  25050   
        Amb to T1{1}                  198      69     358      21 1.00 1.00 1.00 1.00 (17) DISP    2633  25050   
        Sus. + E1{1}                   64      22      37      12 1.00 1.00            23a  OCC     879  22211   
        Sus. + E2{1}                   47       7     157      15 1.00 1.00            23a  OCC    1706  22211   
        Sus. + E3{1}                   65      16      36      12 1.00 1.00            23a  OCC     854  22211   
        Sus. + E4{1}                   48      11     157      15 1.00 1.00            23a  OCC    1705  22211   
        Sus. + E5{1}                  147      48      13      12 1.00 1.00            23a  OCC     972  22211   
        Sus. + E6{1}                  127      60     135      17 1.00 1.00            23a  OCC    1668  22211   
        Sus. + E7{1}                  145      49      12      12 1.00 1.00            23a  OCC     980  22211   
        Sus. + E8{1}                  125      61     135      17 1.00 1.00            23a  OCC    1664  22211   
  
 N45 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117       5      49      40 1.33 1.10 1.00 1.00  23a SUST     963  16700   
        TR:Amb to T1{1}               301     200       1       9 1.77 1.47 1.00 1.00 (17) DISP    2600  25050   
        Amb to T1{1}                  301     200       1       9 1.77 1.47 1.00 1.00 (17) DISP    2600  25050   
        Sus. + E1{1}                    1      44      54      42 1.33 1.10            23a  OCC    1343  22211   
        Sus. + E2{1}                  107     132      50      40 1.33 1.10            23a  OCC    2234  22211   
        Sus. + E3{1}                    2      44      55      47 1.33 1.10            23a  OCC    1340  22211   
        Sus. + E4{1}                  108     133      60      50 1.33 1.10            23a  OCC    2249  22211   
        Sus. + E5{1}                   34     108      53      43 1.33 1.10            23a  OCC    1963  22211   
        Sus. + E6{1}                  140      69      49      40 1.33 1.10            23a  OCC    1644  22211   
        Sus. + E7{1}                   35     106      56      46 1.33 1.10            23a  OCC    1954  22211   
        Sus. + E8{1}                  142      71      61      49 1.33 1.10            23a  OCC    1667  22211   
  
 L19    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 434      22      14       0 1.72 1.72 1.00 1.00  23a SUST    1455  16700   
        TR:Amb to T1{1}                 2       1       0       0 2.30 2.30 2.30 1.00 (17) DISP      36  25050   
        Amb to T1{1}                    2       1       0       0 2.30 2.30 2.30 1.00 (17) DISP      36  25050   
        Sus. + E1{1}                    6      36      28       0 1.72 1.72            23a  OCC    2230  22211   
        Sus. + E2{1}                    7      36      29       3 1.72 1.72            23a  OCC    2256  22211   
        Sus. + E3{1}                   13      31      24       1 1.72 1.72            23a  OCC    1959  22211   
        Sus. + E4{1}                   12      42      25       3 1.72 1.72            23a  OCC    2327  22211   
        Sus. + E5{1}                    6      36      32       4 1.72 1.72            23a  OCC    2331  22211   
        Sus. + E6{1}                    6      37      31       1 1.72 1.72            23a  OCC    2334  22211   
        Sus. + E7{1}                   13      30      36       5 1.72 1.72            23a  OCC    2375  22211   
        Sus. + E8{1}                   13      42      35       2 1.72 1.72            23a  OCC    2593  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 D08 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1139       8       2       3 1.33 1.10 1.00 1.00  23a SUST     616  16700   
        TR:Amb to T1{1}               169     204       5       9 1.77 1.47 1.00 1.00 (17) DISP    2589  25050   
        Amb to T1{1}                  169     204       5       9 1.77 1.47 1.00 1.00 (17) DISP    2589  25050   
        Sus. + E1{1}                   64     106      61      19 1.33 1.10            23a  OCC    1703  22211   
        Sus. + E2{1}                    5      29      64      48 1.33 1.10            23a  OCC    1241  22211   
        Sus. + E3{1}                   69     110      61      20 1.33 1.10            23a  OCC    1741  22211   
        Sus. + E4{1}                    2      28      63      47 1.33 1.10            23a  OCC    1226  22211   
        Sus. + E5{1}                   88     138      30      60 1.33 1.10            23a  OCC    1985  22211   
        Sus. + E6{1}                    1      21      35      15 1.33 1.10            23a  OCC     915  22211   
        Sus. + E7{1}                   95     143      30      62 1.33 1.10            23a  OCC    2041  22211   
        Sus. + E8{1}                    4      20      36      14 1.33 1.10            23a  OCC     918  22211   
  
 N04 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1137     155       1      22 1.33 1.10 1.00 1.00  23a SUST    2024  16700   
        TR:Amb to T1{1}                31      35       6       1 1.77 1.47 1.00 1.00 (17) DISP     445  25050   
        Amb to T1{1}                   31      35       6       1 1.77 1.47 1.00 1.00 (17) DISP     445  25050   
        Sus. + E1{1}                   27     206      20      49 1.33 1.10            23a  OCC    2583  22211   
        Sus. + E2{1}                   24     198       2      50 1.33 1.10            23a  OCC    2494  22211   
        Sus. + E3{1}                   23     203      21      44 1.33 1.10            23a  OCC    2544  22211   
        Sus. + E4{1}                   18     192       2      56 1.33 1.10            23a  OCC    2465  22211   
        Sus. + E5{1}                   33     178      16      49 1.33 1.10            23a  OCC    2356  22211   
        Sus. + E6{1}                   33     184       5      51 1.33 1.10            23a  OCC    2389  22211   
        Sus. + E7{1}                   37     185      16      43 1.33 1.10            23a  OCC    2385  22211   
        Sus. + E8{1}                   36     191       5      57 1.33 1.10            23a  OCC    2462  22211   
  
 S22 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0     188       1 1.33 1.10 1.00 1.00  23a SUST    2031  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   65      34     235      25 1.33 1.10            23a  OCC    2580  22211   
        Sus. + E2{1}                   64      34     234      25 1.33 1.10            23a  OCC    2579  22211   
        Sus. + E3{1}                   65      34     190      25 1.33 1.10            23a  OCC    2423  22211   
        Sus. + E4{1}                   64      34     190      25 1.33 1.10            23a  OCC    2423  22211   
        Sus. + E5{1}                   64      34     190      25 1.33 1.10            23a  OCC    2423  22211   
        Sus. + E6{1}                   65      34     190      25 1.33 1.10            23a  OCC    2423  22211   
        Sus. + E7{1}                   64      34     234      25 1.33 1.10            23a  OCC    2579  22211   
        Sus. + E8{1}                   65      34     235      25 1.33 1.10            23a  OCC    2580  22211   
  
 E08  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121     164      10      42 1.00 1.00 1.00 1.00  23a SUST    1743  16700   
        TR:Amb to T1{1}               120     110      97      23 1.00 1.00 1.00 1.00 (17) DISP    1087  25050   
        Amb to T1{1}                  120     110      97      23 1.00 1.00 1.00 1.00 (17) DISP    1087  25050   
        Sus. + E1{1}                   42     250      81      46 1.00 1.00            23a  OCC    2566  22211   
        Sus. + E2{1}                   23     199     114      57 1.00 1.00            23a  OCC    2554  22211   
        Sus. + E3{1}                   42     212      87      56 1.00 1.00            23a  OCC    2423  22211   
        Sus. + E4{1}                   24     169     116      48 1.00 1.00            23a  OCC    2520  22211   
        Sus. + E5{1}                  184     247      42      58 1.00 1.00            23a  OCC    2477  22211   
        Sus. + E6{1}                  126     170      57      74 1.00 1.00            23a  OCC    2206  22211   
        Sus. + E7{1}                  183     205      46      49 1.00 1.00            23a  OCC    2223  22211   
        Sus. + E8{1}                  126     198      58      65 1.00 1.00            23a  OCC    2259  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 417 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 416 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  66 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E08  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122     164      10      42 1.00 1.00 1.00 1.00  23a SUST    1743  16700   
        TR:Amb to T1{1}                60     110      97      23 1.00 1.00 1.00 1.00 (17) DISP    1060  25050   
        Amb to T1{1}                   60     110      97      23 1.00 1.00 1.00 1.00 (17) DISP    1060  25050   
        Sus. + E1{1}                   17     250      81      46 1.00 1.00            23a  OCC    2555  22211   
        Sus. + E2{1}                   36     199     114      57 1.00 1.00            23a  OCC    2560  22211   
        Sus. + E3{1}                   17     212      87      56 1.00 1.00            23a  OCC    2412  22211   
        Sus. + E4{1}                   35     169     116      48 1.00 1.00            23a  OCC    2525  22211   
        Sus. + E5{1}                  125     247      42      58 1.00 1.00            23a  OCC    2450  22211   
        Sus. + E6{1}                   67     170      57      74 1.00 1.00            23a  OCC    2183  22211   
        Sus. + E7{1}                  124     205      46      49 1.00 1.00            23a  OCC    2195  22211   
        Sus. + E8{1}                   67     198      58      65 1.00 1.00            23a  OCC    2233  22211   
  
 A28    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1251       1      72      12 1.11 1.23 1.00 1.00  23a SUST    1233  16700   
        TR:Amb to T1{1}                38      27     100       3 1.48 1.64 1.64 1.00 (17) DISP    1200  25050   
        Amb to T1{1}                   38      27     100       3 1.48 1.64 1.64 1.00 (17) DISP    1200  25050   
        Sus. + E1{1}                   61     136     151      20 1.11 1.23            23a  OCC    2555  22211   
        Sus. + E2{1}                   36     127      89      47 1.11 1.23            23a  OCC    2305  22211   
        Sus. + E3{1}                   33     134     149      26 1.11 1.23            23a  OCC    2518  22211   
        Sus. + E4{1}                    7     126      92      52 1.11 1.23            23a  OCC    2295  22211   
        Sus. + E5{1}                    5     110     160      38 1.11 1.23            23a  OCC    2420  22211   
        Sus. + E6{1}                   21     123      81      13 1.11 1.23            23a  OCC    2230  22211   
        Sus. + E7{1}                   24     113     157      33 1.11 1.23            23a  OCC    2423  22211   
        Sus. + E8{1}                   51     126      84      18 1.11 1.23            23a  OCC    2267  22211   
  
 C05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1135       1       7       5 1.33 1.10 1.00 1.00  23a SUST     592  16700   
        TR:Amb to T1{1}               151     200      21       2 1.77 1.47 1.00 1.00 (17) DISP    2538  25050   
        Amb to T1{1}                  151     200      21       2 1.77 1.47 1.00 1.00 (17) DISP    2538  25050   
        Sus. + E1{1}                    9       8      40      11 1.33 1.10            23a  OCC     869  22211   
        Sus. + E2{1}                    9       8      49      20 1.33 1.10            23a  OCC     955  22211   
        Sus. + E3{1}                    6       9      38      13 1.33 1.10            23a  OCC     858  22211   
        Sus. + E4{1}                   14       6      47      19 1.33 1.10            23a  OCC     938  22211   
        Sus. + E5{1}                   21       9      36      40 1.33 1.10            23a  OCC     953  22211   
        Sus. + E6{1}                    9       9      28      14 1.33 1.10            23a  OCC     788  22211   
        Sus. + E7{1}                   16       8      38      42 1.33 1.10            23a  OCC     970  22211   
        Sus. + E8{1}                   13       7      30      14 1.33 1.10            23a  OCC     800  22211   
  
 C26  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120     138      13      11 1.00 1.00 1.00 1.00  23a SUST    1532  16700   
        TR:Amb to T1{1}                28      31      87      55 1.00 1.00 1.00 1.00 (17) DISP     760  25050   
        Amb to T1{1}                   28      31      87      55 1.00 1.00 1.00 1.00 (17) DISP     760  25050   
        Sus. + E1{1}                   43     176      94      42 1.00 1.00            23a  OCC    2232  22211   
        Sus. + E2{1}                    0     159     139      52 1.00 1.00            23a  OCC    2505  22211   
        Sus. + E3{1}                   44     143      90      44 1.00 1.00            23a  OCC    2156  22211   
        Sus. + E4{1}                    4     188     134      54 1.00 1.00            23a  OCC    2531  22211   
        Sus. + E5{1}                   41     160      89      70 1.00 1.00            23a  OCC    2257  22211   
        Sus. + E6{1}                   13     172      93      61 1.00 1.00            23a  OCC    2264  22211   
        Sus. + E7{1}                   42     147      82      71 1.00 1.00            23a  OCC    2213  22211   
        Sus. + E8{1}                    9     200      87      63 1.00 1.00            23a  OCC    2326  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 418 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 417 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  67 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C17  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      26       2      15 1.11 1.23 1.00 1.00  23a SUST     745  16700   
        TR:Amb to T1{1}                39      87      49      59 1.48 1.64 1.64 1.00 (17) DISP    1162  25050   
        Amb to T1{1}                   39      87      49      59 1.48 1.64 1.64 1.00 (17) DISP    1162  25050   
        Sus. + E1{1}                   47      85      37      20 1.11 1.23            23a  OCC    1331  22211   
        Sus. + E2{1}                   40      64     198      29 1.11 1.23            23a  OCC    2531  22211   
        Sus. + E3{1}                   47      79      39      24 1.11 1.23            23a  OCC    1309  22211   
        Sus. + E4{1}                   41      56     188      32 1.11 1.23            23a  OCC    2440  22211   
        Sus. + E5{1}                    5      44      71      29 1.11 1.23            23a  OCC    1382  22211   
        Sus. + E6{1}                    4      40     171      33 1.11 1.23            23a  OCC    2257  22211   
        Sus. + E7{1}                    3      38      74      32 1.11 1.23            23a  OCC    1406  22211   
        Sus. + E8{1}                    3      49     161      35 1.11 1.23            23a  OCC    2180  22211   
  
 C26  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120     138      13      11 1.00 1.00 1.00 1.00  23a SUST    1532  16700   
        TR:Amb to T1{1}                28      31      87      55 1.00 1.00 1.00 1.00 (17) DISP     760  25050   
        Amb to T1{1}                   28      31      87      55 1.00 1.00 1.00 1.00 (17) DISP     760  25050   
        Sus. + E1{1}                   49     176      94      42 1.00 1.00            23a  OCC    2235  22211   
        Sus. + E2{1}                    6     159     139      52 1.00 1.00            23a  OCC    2508  22211   
        Sus. + E3{1}                   50     143      90      44 1.00 1.00            23a  OCC    2159  22211   
        Sus. + E4{1}                    2     188     134      54 1.00 1.00            23a  OCC    2530  22211   
        Sus. + E5{1}                   46     160      89      70 1.00 1.00            23a  OCC    2260  22211   
        Sus. + E6{1}                   19     172      93      61 1.00 1.00            23a  OCC    2266  22211   
        Sus. + E7{1}                   48     147      82      71 1.00 1.00            23a  OCC    2215  22211   
        Sus. + E8{1}                   15     200      87      63 1.00 1.00            23a  OCC    2328  22211   
  
 E17 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 561       7       7       2 1.00 1.00 1.00 1.00  23a SUST     782  16700   
        TR:Amb to T1{1}               118      56      19      22 1.00 1.00 1.00 1.00 (17) DISP    1447  25050   
        Amb to T1{1}                  118      56      19      22 1.00 1.00 1.00 1.00 (17) DISP    1447  25050   
        Sus. + E1{1}                   57      18      12      46 1.00 1.00            23a  OCC    1834  22211   
        Sus. + E2{1}                   12      21      13       7 1.00 1.00            23a  OCC    1150  22211   
        Sus. + E3{1}                   46      16      10      47 1.00 1.00            23a  OCC    1826  22211   
        Sus. + E4{1}                    1      19      14       6 1.00 1.00            23a  OCC    1122  22211   
        Sus. + E5{1}                  133      56      27      29 1.00 1.00            23a  OCC    2235  22211   
        Sus. + E6{1}                   71      51      13      62 1.00 1.00            23a  OCC    2510  22211   
        Sus. + E7{1}                  125      55      25      29 1.00 1.00            23a  OCC    2211  22211   
        Sus. + E8{1}                   60      49      11      62 1.00 1.00            23a  OCC    2487  22211   
  
 E18    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 561       7       7       2 1.00 1.00 1.00 1.00  23a SUST     782  16700   
        TR:Amb to T1{1}               118      56      18      22 1.00 1.00 1.00 1.00 (17) DISP    1443  25050   
        Amb to T1{1}                  118      56      18      22 1.00 1.00 1.00 1.00 (17) DISP    1443  25050   
        Sus. + E1{1}                   57      18      12      46 1.00 1.00            23a  OCC    1833  22211   
        Sus. + E2{1}                   12      21      13       7 1.00 1.00            23a  OCC    1148  22211   
        Sus. + E3{1}                   46      16      10      47 1.00 1.00            23a  OCC    1825  22211   
        Sus. + E4{1}                    1      19      14       6 1.00 1.00            23a  OCC    1120  22211   
        Sus. + E5{1}                  133      55      27      29 1.00 1.00            23a  OCC    2228  22211   
        Sus. + E6{1}                   71      51      13      62 1.00 1.00            23a  OCC    2509  22211   
        Sus. + E7{1}                  125      55      25      29 1.00 1.00            23a  OCC    2204  22211   
        Sus. + E8{1}                   60      49      11      62 1.00 1.00            23a  OCC    2486  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N45 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1118       5      75      12 1.33 1.10 1.00 1.00  23a SUST    1129  16700   
        TR:Amb to T1{1}               283     193       6       8 1.77 1.47 1.00 1.00 (17) DISP    2508  25050   
        Amb to T1{1}                  283     193       6       8 1.77 1.47 1.00 1.00 (17) DISP    2508  25050   
        Sus. + E1{1}                   13      39      82      14 1.33 1.10            23a  OCC    1470  22211   
        Sus. + E2{1}                   98     129      78      14 1.33 1.10            23a  OCC    2363  22211   
        Sus. + E3{1}                   14      38      86      12 1.33 1.10            23a  OCC    1469  22211   
        Sus. + E4{1}                   99     130      90      12 1.33 1.10            23a  OCC    2378  22211   
        Sus. + E5{1}                   73      92      82      13 1.33 1.10            23a  OCC    2006  22211   
        Sus. + E6{1}                  158      75      77      12 1.33 1.10            23a  OCC    1880  22211   
        Sus. + E7{1}                   74      91      86      13 1.33 1.10            23a  OCC    1998  22211   
        Sus. + E8{1}                  160      77      91      14 1.33 1.10            23a  OCC    1904  22211   
  
 B08 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1364     127       5      11 1.33 1.10 1.00 1.00  23a SUST    1858  16700   
        TR:Amb to T1{1}                37       1      14       7 1.77 1.47 1.00 1.00 (17) DISP     166  25050   
        Amb to T1{1}                   37       1      14       7 1.77 1.47 1.00 1.00 (17) DISP     166  25050   
        Sus. + E1{1}                   75     169      56      39 1.33 1.10            23a  OCC    2500  22211   
        Sus. + E2{1}                   50     159      52      11 1.33 1.10            23a  OCC    2361  22211   
        Sus. + E3{1}                   19     140      54      34 1.33 1.10            23a  OCC    2307  22211   
        Sus. + E4{1}                    6     130      49      16 1.33 1.10            23a  OCC    2216  22211   
        Sus. + E5{1}                   19     133      48      15 1.33 1.10            23a  OCC    2215  22211   
        Sus. + E6{1}                    8     132      54      44 1.33 1.10            23a  OCC    2319  22211   
        Sus. + E7{1}                   38     149      51      20 1.33 1.10            23a  OCC    2302  22211   
        Sus. + E8{1}                   64     160      56      49 1.33 1.10            23a  OCC    2474  22211   
  
 C21 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      16       8      11 1.33 1.10 1.00 1.00  23a SUST     702  16700   
        TR:Amb to T1{1}                25      27       3      79 1.77 1.47 1.00 1.00 (17) DISP     655  25050   
        Amb to T1{1}                   25      27       3      79 1.77 1.47 1.00 1.00 (17) DISP     655  25050   
        Sus. + E1{1}                   66     193      26      35 1.33 1.10            23a  OCC    2442  22211   
        Sus. + E2{1}                    4      25      27      50 1.33 1.10            23a  OCC    1028  22211   
        Sus. + E3{1}                   67     198      24      38 1.33 1.10            23a  OCC    2489  22211   
        Sus. + E4{1}                    0      19      25      51 1.33 1.10            23a  OCC    1024  22211   
        Sus. + E5{1}                   13     155      42      61 1.33 1.10            23a  OCC    2108  22211   
        Sus. + E6{1}                   59     116      33      59 1.33 1.10            23a  OCC    1765  22211   
        Sus. + E7{1}                   15     158      39      63 1.33 1.10            23a  OCC    2142  22211   
        Sus. + E8{1}                   55     111      31      60 1.33 1.10            23a  OCC    1717  22211   
  
 N42  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117       5      18       5 1.11 1.23 1.00 1.00  23a SUST     689  16700   
        TR:Amb to T1{1}               328     217       1      39 1.48 1.64 1.64 1.00 (17) DISP    2487  25050   
        Amb to T1{1}                  328     217       1      39 1.48 1.64 1.64 1.00 (17) DISP    2487  25050   
        Sus. + E1{1}                   61     105      19      12 1.11 1.23            23a  OCC    1522  22211   
        Sus. + E2{1}                   99      64      24      15 1.11 1.23            23a  OCC    1219  22211   
        Sus. + E3{1}                   62     106      21      13 1.11 1.23            23a  OCC    1528  22211   
        Sus. + E4{1}                  100      65      28      16 1.11 1.23            23a  OCC    1232  22211   
        Sus. + E5{1}                   95      97      18       8 1.11 1.23            23a  OCC    1474  22211   
        Sus. + E6{1}                  132      56      26      11 1.11 1.23            23a  OCC    1172  22211   
        Sus. + E7{1}                   96      98      23       9 1.11 1.23            23a  OCC    1483  22211   
        Sus. + E8{1}                  134      57      31      12 1.11 1.23            23a  OCC    1189  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 D08 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1135       8       4       1 1.33 1.10 1.00 1.00  23a SUST     613  16700   
        TR:Amb to T1{1}               147     196       9       3 1.77 1.47 1.00 1.00 (17) DISP    2479  25050   
        Amb to T1{1}                  147     196       9       3 1.77 1.47 1.00 1.00 (17) DISP    2479  25050   
        Sus. + E1{1}                   68     107      63      33 1.33 1.10            23a  OCC    1733  22211   
        Sus. + E2{1}                    6      29      24      79 1.33 1.10            23a  OCC    1233  22211   
        Sus. + E3{1}                   72     111      64      33 1.33 1.10            23a  OCC    1770  22211   
        Sus. + E4{1}                    4      28      24      77 1.33 1.10            23a  OCC    1220  22211   
        Sus. + E5{1}                   93     139      23      61 1.33 1.10            23a  OCC    1996  22211   
        Sus. + E6{1}                    1      20      39      16 1.33 1.10            23a  OCC     934  22211   
        Sus. + E7{1}                   98     144      24      63 1.33 1.10            23a  OCC    2050  22211   
        Sus. + E8{1}                    3      20      39      18 1.33 1.10            23a  OCC     938  22211   
  
 T10 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 158      10       3       2 1.00 1.00 1.00 1.00  23a SUST    1313  16700   
        TR:Amb to T1{1}                 3       4       5       1 1.31 1.09 1.00 1.00 (17) DISP     730  25050   
        Amb to T1{1}                    3       4       5       1 1.31 1.09 1.00 1.00 (17) DISP     730  25050   
        Sus. + E1{1}                    2      16       5       3 1.00 1.00            23a  OCC    1956  22211   
        Sus. + E2{1}                    3      13      11       4 1.00 1.00            23a  OCC    2182  22211   
        Sus. + E3{1}                    4      14       5       3 1.00 1.00            23a  OCC    1781  22211   
        Sus. + E4{1}                    3      15      11       4 1.00 1.00            23a  OCC    2301  22211   
        Sus. + E5{1}                    3      18      10       5 1.00 1.00            23a  OCC    2459  22211   
        Sus. + E6{1}                    4      11       4       2 1.00 1.00            23a  OCC    1491  22211   
        Sus. + E7{1}                    2      16      10       6 1.00 1.00            23a  OCC    2320  22211   
        Sus. + E8{1}                    1      13       4       3 1.00 1.00            23a  OCC    1681  22211   
  
 E16    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       6       3       9 1.00 1.00 1.00 1.00  23a SUST     689  16700   
        TR:Amb to T1{1}                78      46       2      39 1.00 1.00 1.00 1.00 (17) DISP    1340  25050   
        Amb to T1{1}                   78      46       2      39 1.00 1.00 1.00 1.00 (17) DISP    1340  25050   
        Sus. + E1{1}                   66      19      43       9 1.00 1.00            23a  OCC    1693  22211   
        Sus. + E2{1}                   27      23       9      25 1.00 1.00            23a  OCC    1264  22211   
        Sus. + E3{1}                   69      21      43      11 1.00 1.00            23a  OCC    1713  22211   
        Sus. + E4{1}                   27      25      10      27 1.00 1.00            23a  OCC    1313  22211   
        Sus. + E5{1}                   97      45      20      71 1.00 1.00            23a  OCC    2457  22211   
        Sus. + E6{1}                   33      40      35      42 1.00 1.00            23a  OCC    2019  22211   
        Sus. + E7{1}                   99      48      20      69 1.00 1.00            23a  OCC    2459  22211   
        Sus. + E8{1}                   33      41      36      40 1.00 1.00            23a  OCC    2017  22211   
  
 T10 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 158      10       3       2 1.00 1.00 1.00 1.00  23a SUST    1312  16700   
        TR:Amb to T1{1}                 3       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     621  25050   
        Amb to T1{1}                    3       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     621  25050   
        Sus. + E1{1}                    2      16       5       3 1.00 1.00            23a  OCC    1956  22211   
        Sus. + E2{1}                    3      13      11       4 1.00 1.00            23a  OCC    2182  22211   
        Sus. + E3{1}                    4      14       5       3 1.00 1.00            23a  OCC    1781  22211   
        Sus. + E4{1}                    3      15      11       4 1.00 1.00            23a  OCC    2301  22211   
        Sus. + E5{1}                    3      18      10       5 1.00 1.00            23a  OCC    2458  22211   
        Sus. + E6{1}                    4      11       4       2 1.00 1.00            23a  OCC    1491  22211   
        Sus. + E7{1}                    3      16      10       6 1.00 1.00            23a  OCC    2320  22211   
        Sus. + E8{1}                    1      13       4       3 1.00 1.00            23a  OCC    1680  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E17 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       6       3       9 1.00 1.00 1.00 1.00  23a SUST     687  16700   
        TR:Amb to T1{1}                78      46       2      39 1.00 1.00 1.00 1.00 (17) DISP    1344  25050   
        Amb to T1{1}                   78      46       2      39 1.00 1.00 1.00 1.00 (17) DISP    1344  25050   
        Sus. + E1{1}                   66      19      43       9 1.00 1.00            23a  OCC    1693  22211   
        Sus. + E2{1}                   27      23       9      25 1.00 1.00            23a  OCC    1262  22211   
        Sus. + E3{1}                   69      21      43      11 1.00 1.00            23a  OCC    1713  22211   
        Sus. + E4{1}                   27      24      10      27 1.00 1.00            23a  OCC    1311  22211   
        Sus. + E5{1}                   97      45      20      71 1.00 1.00            23a  OCC    2457  22211   
        Sus. + E6{1}                   33      40      36      42 1.00 1.00            23a  OCC    2021  22211   
        Sus. + E7{1}                   99      48      20      69 1.00 1.00            23a  OCC    2458  22211   
        Sus. + E8{1}                   33      41      36      40 1.00 1.00            23a  OCC    2020  22211   
  
 T11    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 158      10       3       2 1.00 1.00 1.00 1.00  23a SUST    1312  16700   
        TR:Amb to T1{1}                 3       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     621  25050   
        Amb to T1{1}                    3       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     621  25050   
        Sus. + E1{1}                    2      16       5       3 1.00 1.00            23a  OCC    1955  22211   
        Sus. + E2{1}                    3      13      11       4 1.00 1.00            23a  OCC    2181  22211   
        Sus. + E3{1}                    4      14       5       3 1.00 1.00            23a  OCC    1780  22211   
        Sus. + E4{1}                    3      15      11       4 1.00 1.00            23a  OCC    2300  22211   
        Sus. + E5{1}                    3      18      10       5 1.00 1.00            23a  OCC    2457  22211   
        Sus. + E6{1}                    4      11       4       2 1.00 1.00            23a  OCC    1490  22211   
        Sus. + E7{1}                    3      16      10       6 1.00 1.00            23a  OCC    2319  22211   
        Sus. + E8{1}                    1      13       4       3 1.00 1.00            23a  OCC    1679  22211   
  
 C39    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124     182      14      18 1.00 1.00 1.00 1.00  23a SUST    1852  16700   
        TR:Amb to T1{1}                17      38       6      22 1.00 1.00 1.00 1.00 (17) DISP     314  25050   
        Amb to T1{1}                   17      38       6      22 1.00 1.00 1.00 1.00 (17) DISP     314  25050   
        Sus. + E1{1}                   47     191      29      28 1.00 1.00            23a  OCC    2021  22211   
        Sus. + E2{1}                    3     199      58      24 1.00 1.00            23a  OCC    2197  22211   
        Sus. + E3{1}                   47     216      33      32 1.00 1.00            23a  OCC    2174  22211   
        Sus. + E4{1}                    3     211      80      21 1.00 1.00            23a  OCC    2379  22211   
        Sus. + E5{1}                   22     199      53      39 1.00 1.00            23a  OCC    2204  22211   
        Sus. + E6{1}                   65     183      16      25 1.00 1.00            23a  OCC    1924  22211   
        Sus. + E7{1}                   20     244      60      43 1.00 1.00            23a  OCC    2452  22211   
        Sus. + E8{1}                   64     226      34      28 1.00 1.00            23a  OCC    2242  22211   
  
 C05 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1129       3       2       9 1.33 1.10 1.00 1.00  23a SUST     562  16700   
        TR:Amb to T1{1}               134     194      15      17 1.77 1.47 1.00 1.00 (17) DISP    2449  25050   
        Amb to T1{1}                  134     194      15      17 1.77 1.47 1.00 1.00 (17) DISP    2449  25050   
        Sus. + E1{1}                    8      10      34      29 1.33 1.10            23a  OCC     872  22211   
        Sus. + E2{1}                    8      10      28      52 1.33 1.10            23a  OCC     943  22211   
        Sus. + E3{1}                    6      10      34      27 1.33 1.10            23a  OCC     863  22211   
        Sus. + E4{1}                   11       8      26      50 1.33 1.10            23a  OCC     924  22211   
        Sus. + E5{1}                   20      10       4      55 1.33 1.10            23a  OCC     910  22211   
        Sus. + E6{1}                    8      11      12      30 1.33 1.10            23a  OCC     757  22211   
        Sus. + E7{1}                   17       9       4      58 1.33 1.10            23a  OCC     928  22211   
        Sus. + E8{1}                   11       9      14      32 1.33 1.10            23a  OCC     768  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E03 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1075      34      42       1 1.33 1.10 1.00 1.00  23a SUST     977  16700   
        TR:Amb to T1{1}                38     141      16      56 1.77 1.47 1.00 1.00 (17) DISP    1806  25050   
        Amb to T1{1}                   38     141      16      56 1.77 1.47 1.00 1.00 (17) DISP    1806  25050   
        Sus. + E1{1}                   17     110      50      66 1.33 1.10            23a  OCC    1852  22211   
        Sus. + E2{1}                   11     121      53      72 1.33 1.10            23a  OCC    1964  22211   
        Sus. + E3{1}                   29     118      61      66 1.33 1.10            23a  OCC    1930  22211   
        Sus. + E4{1}                   22     129      44      71 1.33 1.10            23a  OCC    2027  22211   
        Sus. + E5{1}                   28     170      56      65 1.33 1.10            23a  OCC    2378  22211   
        Sus. + E6{1}                   11     137      72      87 1.33 1.10            23a  OCC    2172  22211   
        Sus. + E7{1}                   39     176      47      66 1.33 1.10            23a  OCC    2432  22211   
        Sus. + E8{1}                   22     143      63      86 1.33 1.10            23a  OCC    2212  22211   
  
 D11 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1182      14       6      11 1.33 1.10 1.00 1.00  23a SUST     698  16700   
        TR:Amb to T1{1}               121       0      23      30 1.77 1.47 1.00 1.00 (17) DISP     360  25050   
        Amb to T1{1}                  121       0      23      30 1.77 1.47 1.00 1.00 (17) DISP     360  25050   
        Sus. + E1{1}                   13     152      94     114 1.33 1.10            23a  OCC    2380  22211   
        Sus. + E2{1}                   37     152      11      67 1.33 1.10            23a  OCC    2106  22211   
        Sus. + E3{1}                   28     155      97     118 1.33 1.10            23a  OCC    2430  22211   
        Sus. + E4{1}                   23     152      10      66 1.33 1.10            23a  OCC    2092  22211   
        Sus. + E5{1}                   71      68      93     169 1.33 1.10            23a  OCC    2152  22211   
        Sus. + E6{1}                   12      90      20      39 1.33 1.10            23a  OCC    1473  22211   
        Sus. + E7{1}                   88      68      96     175 1.33 1.10            23a  OCC    2200  22211   
        Sus. + E8{1}                   26      91      20      38 1.33 1.10            23a  OCC    1484  22211   
  
 B05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1348     102       4      12 1.33 1.10 1.00 1.00  23a SUST    1613  16700   
        TR:Amb to T1{1}                37      53      17       3 1.77 1.47 1.00 1.00 (17) DISP     690  25050   
        Amb to T1{1}                   37      53      17       3 1.77 1.47 1.00 1.00 (17) DISP     690  25050   
        Sus. + E1{1}                   73     152      81      20 1.33 1.10            23a  OCC    2428  22211   
        Sus. + E2{1}                   48     106      76      46 1.33 1.10            23a  OCC    2256  22211   
        Sus. + E3{1}                   21     131      79      25 1.33 1.10            23a  OCC    2289  22211   
        Sus. + E4{1}                    4     119      74      52 1.33 1.10            23a  OCC    2258  22211   
        Sus. + E5{1}                   17     137      69      38 1.33 1.10            23a  OCC    2265  22211   
        Sus. + E6{1}                   10     113      76      13 1.33 1.10            23a  OCC    2203  22211   
        Sus. + E7{1}                   36     117      71      32 1.33 1.10            23a  OCC    2201  22211   
        Sus. + E8{1}                   62     133      79      18 1.33 1.10            23a  OCC    2312  22211   
  
 C21 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      16       0      15 1.33 1.10 1.00 1.00  23a SUST     686  16700   
        TR:Amb to T1{1}                35      31      52      59 1.77 1.47 1.00 1.00 (17) DISP     787  25050   
        Amb to T1{1}                   35      31      52      59 1.77 1.47 1.00 1.00 (17) DISP     787  25050   
        Sus. + E1{1}                   53     188      28      20 1.33 1.10            23a  OCC    2373  22211   
        Sus. + E2{1}                   45      26      39      30 1.33 1.10            23a  OCC    1047  22211   
        Sus. + E3{1}                   53     192      27      24 1.33 1.10            23a  OCC    2416  22211   
        Sus. + E4{1}                   47      31      39      32 1.33 1.10            23a  OCC    1069  22211   
        Sus. + E5{1}                   18     142      53      29 1.33 1.10            23a  OCC    1980  22211   
        Sus. + E6{1}                   19     101      48      33 1.33 1.10            23a  OCC    1602  22211   
        Sus. + E7{1}                   17     145      52      32 1.33 1.10            23a  OCC    2009  22211   
        Sus. + E8{1}                   17      96      47      35 1.33 1.10            23a  OCC    1562  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T10 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 153       9       3       0 1.00 1.00 1.00 1.00  23a SUST    1246  16700   
        TR:Amb to T1{1}                 3       4       5       3 1.31 1.09 1.00 1.00 (17) DISP     731  25050   
        Amb to T1{1}                    3       4       5       3 1.31 1.09 1.00 1.00 (17) DISP     731  25050   
        Sus. + E1{1}                    3      15       6       2 1.00 1.00            23a  OCC    1912  22211   
        Sus. + E2{1}                    1      13       8       8 1.00 1.00            23a  OCC    2141  22211   
        Sus. + E3{1}                    2      13       6       1 1.00 1.00            23a  OCC    1745  22211   
        Sus. + E4{1}                    4      15       8       8 1.00 1.00            23a  OCC    2261  22211   
        Sus. + E5{1}                    4      18       7       8 1.00 1.00            23a  OCC    2416  22211   
        Sus. + E6{1}                    2      11       4       2 1.00 1.00            23a  OCC    1446  22211   
        Sus. + E7{1}                    0      16       6       8 1.00 1.00            23a  OCC    2280  22211   
        Sus. + E8{1}                    2      13       4       2 1.00 1.00            23a  OCC    1629  22211   
  
 R01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      25       0      11 1.00 1.00 1.00 1.00  23a SUST     715  16700   
        TR:Amb to T1{1}                 1      28      89       1 1.00 1.00 1.00 1.00 (17) DISP     648  25050   
        Amb to T1{1}                    1      28      89       1 1.00 1.00 1.00 1.00 (17) DISP     648  25050   
        Sus. + E1{1}                   28      34     139      12 1.00 1.00            23a  OCC    1733  22211   
        Sus. + E2{1}                   12      34      41      11 1.00 1.00            23a  OCC    1018  22211   
        Sus. + E3{1}                   28      28     139      12 1.00 1.00            23a  OCC    1731  22211   
        Sus. + E4{1}                   12      28      41      13 1.00 1.00            23a  OCC    1011  22211   
        Sus. + E5{1}                   17      30     234      12 1.00 1.00            23a  OCC    2411  22211   
        Sus. + E6{1}                   33      30      55      11 1.00 1.00            23a  OCC    1127  22211   
        Sus. + E7{1}                   17      27     234      12 1.00 1.00            23a  OCC    2411  22211   
        Sus. + E8{1}                   33      26      55      13 1.00 1.00            23a  OCC    1126  22211   
  
 K03 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 516      11       2       1 1.70 1.41 1.00 1.00  23a SUST     937  16700   
        TR:Amb to T1{1}                35      24      24       9 2.26 1.88 1.00 1.00 (17) DISP    1558  25050   
        Amb to T1{1}                   35      24      24       9 2.26 1.88 1.00 1.00 (17) DISP    1558  25050   
        Sus. + E1{1}                    1      22      29      11 1.70 1.41            23a  OCC    1928  22211   
        Sus. + E2{1}                   42      41      21      19 1.70 1.41            23a  OCC    2345  22211   
        Sus. + E3{1}                    1      20      28      11 1.70 1.41            23a  OCC    1883  22211   
        Sus. + E4{1}                   41      43      21      18 1.70 1.41            23a  OCC    2411  22211   
        Sus. + E5{1}                    9      26       2      25 1.70 1.41            23a  OCC    1723  22211   
        Sus. + E6{1}                   38      40       9      17 1.70 1.41            23a  OCC    2159  22211   
        Sus. + E7{1}                   10      24       2      25 1.70 1.41            23a  OCC    1672  22211   
        Sus. + E8{1}                   36      42       9      17 1.70 1.41            23a  OCC    2240  22211   
  
 D12    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      36       2      13 1.00 1.00 1.00 1.00  23a SUST     795  16700   
        TR:Amb to T1{1}                 2      44       6      42 1.00 1.00 1.00 1.00 (17) DISP     427  25050   
        Amb to T1{1}                    2      44       6      42 1.00 1.00 1.00 1.00 (17) DISP     427  25050   
        Sus. + E1{1}                   37     193       3     153 1.00 1.00            23a  OCC    2330  22211   
        Sus. + E2{1}                   39     176      41      51 1.00 1.00            23a  OCC    1895  22211   
        Sus. + E3{1}                   38     202       2     157 1.00 1.00            23a  OCC    2401  22211   
        Sus. + E4{1}                   39     180      40      51 1.00 1.00            23a  OCC    1923  22211   
        Sus. + E5{1}                   21      72      38     191 1.00 1.00            23a  OCC    2142  22211   
        Sus. + E6{1}                   24     118       9      43 1.00 1.00            23a  OCC    1435  22211   
        Sus. + E7{1}                   22      65      40     198 1.00 1.00            23a  OCC    2181  22211   
        Sus. + E8{1}                   25     113       8      43 1.00 1.00            23a  OCC    1403  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 F07 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       6       7       2 1.00 1.00 1.00 1.00  23a SUST    1177  16700   
        TR:Amb to T1{1}                21       2       2       1 1.31 1.09 1.00 1.00 (17) DISP     336  25050   
        Amb to T1{1}                   21       2       2       1 1.31 1.09 1.00 1.00 (17) DISP     336  25050   
        Sus. + E1{1}                   10       6      14       3 1.00 1.00            23a  OCC    1800  22211   
        Sus. + E2{1}                   14       7       9       2 1.00 1.00            23a  OCC    1414  22211   
        Sus. + E3{1}                   13       7      12       3 1.00 1.00            23a  OCC    1655  22211   
        Sus. + E4{1}                   16       6      10       3 1.00 1.00            23a  OCC    1494  22211   
        Sus. + E5{1}                   19       9      19       3 1.00 1.00            23a  OCC    2400  22211   
        Sus. + E6{1}                   28       9       8       2 1.00 1.00            23a  OCC    1502  22211   
        Sus. + E7{1}                   23      11      18       3 1.00 1.00            23a  OCC    2354  22211   
        Sus. + E8{1}                   30      10       8       2 1.00 1.00            23a  OCC    1665  22211   
  
 F07 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       6       7       2 1.00 1.00 1.00 1.00  23a SUST    1177  16700   
        TR:Amb to T1{1}                21       2       2       1 1.00 1.00 1.00 1.00 (17) DISP     285  25050   
        Amb to T1{1}                   21       2       2       1 1.00 1.00 1.00 1.00 (17) DISP     285  25050   
        Sus. + E1{1}                   10       6      14       3 1.00 1.00            23a  OCC    1800  22211   
        Sus. + E2{1}                   14       7       9       2 1.00 1.00            23a  OCC    1413  22211   
        Sus. + E3{1}                   13       7      12       3 1.00 1.00            23a  OCC    1654  22211   
        Sus. + E4{1}                   16       6      10       3 1.00 1.00            23a  OCC    1493  22211   
        Sus. + E5{1}                   19       9      19       4 1.00 1.00            23a  OCC    2400  22211   
        Sus. + E6{1}                   28       9       8       2 1.00 1.00            23a  OCC    1502  22211   
        Sus. + E7{1}                   23      11      18       3 1.00 1.00            23a  OCC    2353  22211   
        Sus. + E8{1}                   30      10       8       3 1.00 1.00            23a  OCC    1665  22211   
  
 D11 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      36       2      13 1.00 1.00 1.00 1.00  23a SUST     794  16700   
        TR:Amb to T1{1}                 2      44       6      42 1.00 1.00 1.00 1.00 (17) DISP     425  25050   
        Amb to T1{1}                    2      44       6      42 1.00 1.00 1.00 1.00 (17) DISP     425  25050   
        Sus. + E1{1}                   37     193       3     153 1.00 1.00            23a  OCC    2328  22211   
        Sus. + E2{1}                   39     175      41      51 1.00 1.00            23a  OCC    1894  22211   
        Sus. + E3{1}                   38     202       2     157 1.00 1.00            23a  OCC    2399  22211   
        Sus. + E4{1}                   39     180      40      51 1.00 1.00            23a  OCC    1922  22211   
        Sus. + E5{1}                   21      72      38     191 1.00 1.00            23a  OCC    2141  22211   
        Sus. + E6{1}                   24     117       9      43 1.00 1.00            23a  OCC    1434  22211   
        Sus. + E7{1}                   22      65      40     198 1.00 1.00            23a  OCC    2180  22211   
        Sus. + E8{1}                   25     113       8      43 1.00 1.00            23a  OCC    1402  22211   
  
 F08    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       6       7       2 1.00 1.00 1.00 1.00  23a SUST    1176  16700   
        TR:Amb to T1{1}                21       2       2       1 1.00 1.00 1.00 1.00 (17) DISP     285  25050   
        Amb to T1{1}                   21       2       2       1 1.00 1.00 1.00 1.00 (17) DISP     285  25050   
        Sus. + E1{1}                   10       6      14       3 1.00 1.00            23a  OCC    1799  22211   
        Sus. + E2{1}                   14       7       9       2 1.00 1.00            23a  OCC    1412  22211   
        Sus. + E3{1}                   13       7      12       3 1.00 1.00            23a  OCC    1653  22211   
        Sus. + E4{1}                   16       6      10       3 1.00 1.00            23a  OCC    1492  22211   
        Sus. + E5{1}                   19       9      19       4 1.00 1.00            23a  OCC    2399  22211   
        Sus. + E6{1}                   28       9       8       2 1.00 1.00            23a  OCC    1501  22211   
        Sus. + E7{1}                   23      11      18       3 1.00 1.00            23a  OCC    2352  22211   
        Sus. + E8{1}                   30      10       8       3 1.00 1.00            23a  OCC    1663  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C21 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      17      11       3 1.33 1.10 1.00 1.00  23a SUST     707  16700   
        TR:Amb to T1{1}                 1      18      56      55 1.77 1.47 1.00 1.00 (17) DISP     726  25050   
        Amb to T1{1}                    1      18      56      55 1.77 1.47 1.00 1.00 (17) DISP     726  25050   
        Sus. + E1{1}                   40     184      13      34 1.33 1.10            23a  OCC    2342  22211   
        Sus. + E2{1}                   51      43      23      44 1.33 1.10            23a  OCC    1126  22211   
        Sus. + E3{1}                   41     189      15      34 1.33 1.10            23a  OCC    2390  22211   
        Sus. + E4{1}                   47      37      25      45 1.33 1.10            23a  OCC    1096  22211   
        Sus. + E5{1}                   37     164      16      65 1.33 1.10            23a  OCC    2207  22211   
        Sus. + E6{1}                   64     119      23      56 1.33 1.10            23a  OCC    1789  22211   
        Sus. + E7{1}                   39     168      18      64 1.33 1.10            23a  OCC    2239  22211   
        Sus. + E8{1}                   60     113      25      56 1.33 1.10            23a  OCC    1742  22211   
  
 F07 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 120       6       7       4 1.00 1.00 1.00 1.00  23a SUST    1185  16700   
        TR:Amb to T1{1}                15       1       2       1 1.31 1.09 1.00 1.00 (17) DISP     261  25050   
        Amb to T1{1}                   15       1       2       1 1.31 1.09 1.00 1.00 (17) DISP     261  25050   
        Sus. + E1{1}                    6       7      12       7 1.00 1.00            23a  OCC    1802  22211   
        Sus. + E2{1}                    9       7       8       5 1.00 1.00            23a  OCC    1432  22211   
        Sus. + E3{1}                    9       7      11       6 1.00 1.00            23a  OCC    1640  22211   
        Sus. + E4{1}                   11       6       9       5 1.00 1.00            23a  OCC    1476  22211   
        Sus. + E5{1}                   13       9      17      11 1.00 1.00            23a  OCC    2385  22211   
        Sus. + E6{1}                   19       8       7       4 1.00 1.00            23a  OCC    1381  22211   
        Sus. + E7{1}                   17      10      15      10 1.00 1.00            23a  OCC    2322  22211   
        Sus. + E8{1}                   22       9       8       4 1.00 1.00            23a  OCC    1554  22211   
  
 N17    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1128     121      44      17 1.00 1.00 1.00 1.00  23a SUST    1463  16700   
        TR:Amb to T1{1}                38      30      57      51 1.00 1.00 1.00 1.00 (17) DISP     584  25050   
        Amb to T1{1}                   38      30      57      51 1.00 1.00 1.00 1.00 (17) DISP     584  25050   
        Sus. + E1{1}                   13     142      65      40 1.00 1.00            23a  OCC    1742  22211   
        Sus. + E2{1}                   15     159      54      51 1.00 1.00            23a  OCC    1846  22211   
        Sus. + E3{1}                   14     154      66      42 1.00 1.00            23a  OCC    1815  22211   
        Sus. + E4{1}                   16     163      48      53 1.00 1.00            23a  OCC    1873  22211   
        Sus. + E5{1}                    6     242      66      27 1.00 1.00            23a  OCC    2358  22211   
        Sus. + E6{1}                    5     238      51      64 1.00 1.00            23a  OCC    2384  22211   
        Sus. + E7{1}                    4     220      61      25 1.00 1.00            23a  OCC    2196  22211   
        Sus. + E8{1}                    3     213      58      68 1.00 1.00            23a  OCC    2235  22211   
  
 A28  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      85       1      25 1.11 1.23 1.00 1.00  23a SUST    1220  16700   
        TR:Amb to T1{1}                10      18      25       8 1.48 1.64 1.64 1.00 (17) DISP     349  25050   
        Amb to T1{1}                   10      18      25       8 1.48 1.64 1.64 1.00 (17) DISP     349  25050   
        Sus. + E1{1}                    1     229       8      44 1.11 1.23            23a  OCC    2384  22211   
        Sus. + E2{1}                    2     201      42      48 1.11 1.23            23a  OCC    2234  22211   
        Sus. + E3{1}                    1     208      11      37 1.11 1.23            23a  OCC    2216  22211   
        Sus. + E4{1}                    2     181      45      55 1.11 1.23            23a  OCC    2111  22211   
        Sus. + E5{1}                    7     161      29      49 1.11 1.23            23a  OCC    1904  22211   
        Sus. + E6{1}                    3     193       5      42 1.11 1.23            23a  OCC    2096  22211   
        Sus. + E7{1}                    6     182      26      42 1.11 1.23            23a  OCC    2042  22211   
        Sus. + E8{1}                    2     214       7      49 1.11 1.23            23a  OCC    2273  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S10 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1207     102      47      14 1.33 1.10 1.00 1.00  23a SUST    1620  16700   
        TR:Amb to T1{1}                45      45      11      76 1.77 1.47 1.00 1.00 (17) DISP     788  25050   
        Amb to T1{1}                   45      45      11      76 1.77 1.47 1.00 1.00 (17) DISP     788  25050   
        Sus. + E1{1}                   40     124      72      44 1.33 1.10            23a  OCC    1995  22211   
        Sus. + E2{1}                   46     150      73      71 1.33 1.10            23a  OCC    2286  22211   
        Sus. + E3{1}                   18     146      84      28 1.33 1.10            23a  OCC    2155  22211   
        Sus. + E4{1}                   19     164      91      51 1.33 1.10            23a  OCC    2362  22211   
        Sus. + E5{1}                   18     167      82      54 1.33 1.10            23a  OCC    2369  22211   
        Sus. + E6{1}                    8     145      97      30 1.33 1.10            23a  OCC    2212  22211   
        Sus. + E7{1}                   47     153      97      68 1.33 1.10            23a  OCC    2379  22211   
        Sus. + E8{1}                   36     129     111      44 1.33 1.10            23a  OCC    2246  22211   
  
 L18    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 438      22      14       0 1.72 1.72 1.00 1.00  23a SUST    1451  16700   
        TR:Amb to T1{1}                 2       0       1       0 2.30 2.30 2.30 1.00 (17) DISP      45  25050   
        Amb to T1{1}                    2       0       1       0 2.30 2.30 2.30 1.00 (17) DISP      45  25050   
        Sus. + E1{1}                    6      32      24       0 1.72 1.72            23a  OCC    2018  22211   
        Sus. + E2{1}                    7      32      25       3 1.72 1.72            23a  OCC    2035  22211   
        Sus. + E3{1}                   12      27      20       1 1.72 1.72            23a  OCC    1750  22211   
        Sus. + E4{1}                   12      37      21       3 1.72 1.72            23a  OCC    2115  22211   
        Sus. + E5{1}                    5      32      28       4 1.72 1.72            23a  OCC    2125  22211   
        Sus. + E6{1}                    5      33      27       1 1.72 1.72            23a  OCC    2117  22211   
        Sus. + E7{1}                   13      27      32       5 1.72 1.72            23a  OCC    2186  22211   
        Sus. + E8{1}                   13      38      31       2 1.72 1.72            23a  OCC    2370  22211   
  
 K03 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 522      10       2       0 1.70 1.41 1.00 1.00  23a SUST     909  16700   
        TR:Amb to T1{1}                50      26      21       9 2.26 1.88 1.00 1.00 (17) DISP    1599  25050   
        Amb to T1{1}                   50      26      21       9 2.26 1.88 1.00 1.00 (17) DISP    1599  25050   
        Sus. + E1{1}                    3      20      26      11 1.70 1.41            23a  OCC    1825  22211   
        Sus. + E2{1}                   38      40      26       0 1.70 1.41            23a  OCC    2314  22211   
        Sus. + E3{1}                    1      18      26      11 1.70 1.41            23a  OCC    1778  22211   
        Sus. + E4{1}                   36      42      26       0 1.70 1.41            23a  OCC    2369  22211   
        Sus. + E5{1}                    5      24      17      18 1.70 1.41            23a  OCC    1739  22211   
        Sus. + E6{1}                   34      38      17       6 1.70 1.41            23a  OCC    2138  22211   
        Sus. + E7{1}                    7      22      17      18 1.70 1.41            23a  OCC    1705  22211   
        Sus. + E8{1}                   31      40      18       6 1.70 1.41            23a  OCC    2209  22211   
  
 S22 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     188       0       0 1.00 1.00 1.00 1.00  23a SUST    1889  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   65     235      34      24 1.00 1.00            23a  OCC    2365  22211   
        Sus. + E2{1}                   65     235      34      24 1.00 1.00            23a  OCC    2365  22211   
        Sus. + E3{1}                   65     190      34      24 1.00 1.00            23a  OCC    2212  22211   
        Sus. + E4{1}                   65     190      34      24 1.00 1.00            23a  OCC    2212  22211   
        Sus. + E5{1}                   65     190      34      24 1.00 1.00            23a  OCC    2212  22211   
        Sus. + E6{1}                   65     190      34      24 1.00 1.00            23a  OCC    2212  22211   
        Sus. + E7{1}                   65     235      34      24 1.00 1.00            23a  OCC    2365  22211   
        Sus. + E8{1}                   65     235      34      24 1.00 1.00            23a  OCC    2365  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S23    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     187       0       0 1.00 1.00 1.00 1.00  23a SUST    1883  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   65     234      33      24 1.00 1.00            23a  OCC    2358  22211   
        Sus. + E2{1}                   65     234      33      24 1.00 1.00            23a  OCC    2358  22211   
        Sus. + E3{1}                   65     189      33      24 1.00 1.00            23a  OCC    2206  22211   
        Sus. + E4{1}                   65     189      33      24 1.00 1.00            23a  OCC    2206  22211   
        Sus. + E5{1}                   65     189      33      24 1.00 1.00            23a  OCC    2206  22211   
        Sus. + E6{1}                   65     189      33      24 1.00 1.00            23a  OCC    2206  22211   
        Sus. + E7{1}                   65     234      33      24 1.00 1.00            23a  OCC    2358  22211   
        Sus. + E8{1}                   65     234      33      24 1.00 1.00            23a  OCC    2358  22211   
  
 F10 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 120       8       6       3 1.00 1.00 1.00 1.00  23a SUST    1301  16700   
        TR:Amb to T1{1}                15       3       4       3 1.31 1.09 1.00 1.00 (17) DISP     654  25050   
        Amb to T1{1}                   15       3       4       3 1.31 1.09 1.00 1.00 (17) DISP     654  25050   
        Sus. + E1{1}                    9      12      11       6 1.00 1.00            23a  OCC    1946  22211   
        Sus. + E2{1}                   12      12       7       3 1.00 1.00            23a  OCC    1672  22211   
        Sus. + E3{1}                   12      14      10       5 1.00 1.00            23a  OCC    1969  22211   
        Sus. + E4{1}                   15      14       8       3 1.00 1.00            23a  OCC    1871  22211   
        Sus. + E5{1}                   11      11      15       9 1.00 1.00            23a  OCC    2350  22211   
        Sus. + E6{1}                   18      12       8       5 1.00 1.00            23a  OCC    1790  22211   
        Sus. + E7{1}                   15      13      14       9 1.00 1.00            23a  OCC    2338  22211   
        Sus. + E8{1}                   20      14       7       5 1.00 1.00            23a  OCC    1911  22211   
  
 F10 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       8       7       2 1.00 1.00 1.00 1.00  23a SUST    1283  16700   
        TR:Amb to T1{1}                21       4       5       0 1.31 1.09 1.00 1.00 (17) DISP     733  25050   
        Amb to T1{1}                   21       4       5       0 1.31 1.09 1.00 1.00 (17) DISP     733  25050   
        Sus. + E1{1}                   13      12      12       3 1.00 1.00            23a  OCC    1944  22211   
        Sus. + E2{1}                   17      12       7       2 1.00 1.00            23a  OCC    1725  22211   
        Sus. + E3{1}                   16      14      10       3 1.00 1.00            23a  OCC    1983  22211   
        Sus. + E4{1}                   19      14       7       3 1.00 1.00            23a  OCC    1909  22211   
        Sus. + E5{1}                   16      12      16       3 1.00 1.00            23a  OCC    2329  22211   
        Sus. + E6{1}                   26      13       9       2 1.00 1.00            23a  OCC    1876  22211   
        Sus. + E7{1}                   21      14      15       3 1.00 1.00            23a  OCC    2338  22211   
        Sus. + E8{1}                   28      15       9       3 1.00 1.00            23a  OCC    1996  22211   
  
 F10 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       8       7       2 1.00 1.00 1.00 1.00  23a SUST    1282  16700   
        TR:Amb to T1{1}                21       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     625  25050   
        Amb to T1{1}                   21       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     625  25050   
        Sus. + E1{1}                   13      12      12       3 1.00 1.00            23a  OCC    1943  22211   
        Sus. + E2{1}                   17      12       7       2 1.00 1.00            23a  OCC    1725  22211   
        Sus. + E3{1}                   16      14      10       3 1.00 1.00            23a  OCC    1983  22211   
        Sus. + E4{1}                   19      14       7       3 1.00 1.00            23a  OCC    1909  22211   
        Sus. + E5{1}                   16      12      16       4 1.00 1.00            23a  OCC    2329  22211   
        Sus. + E6{1}                   26      13       9       2 1.00 1.00            23a  OCC    1876  22211   
        Sus. + E7{1}                   21      14      15       3 1.00 1.00            23a  OCC    2337  22211   
        Sus. + E8{1}                   28      15       9       3 1.00 1.00            23a  OCC    1995  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 F09    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       8       7       2 1.00 1.00 1.00 1.00  23a SUST    1281  16700   
        TR:Amb to T1{1}                21       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     625  25050   
        Amb to T1{1}                   21       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     625  25050   
        Sus. + E1{1}                   13      12      12       3 1.00 1.00            23a  OCC    1942  22211   
        Sus. + E2{1}                   17      12       7       2 1.00 1.00            23a  OCC    1723  22211   
        Sus. + E3{1}                   16      14      10       3 1.00 1.00            23a  OCC    1981  22211   
        Sus. + E4{1}                   19      14       7       3 1.00 1.00            23a  OCC    1907  22211   
        Sus. + E5{1}                   16      12      16       4 1.00 1.00            23a  OCC    2327  22211   
        Sus. + E6{1}                   26      13       9       2 1.00 1.00            23a  OCC    1875  22211   
        Sus. + E7{1}                   21      14      15       3 1.00 1.00            23a  OCC    2335  22211   
        Sus. + E8{1}                   28      15       8       3 1.00 1.00            23a  OCC    1994  22211   
  
 C29    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1054      45      30       1 1.11 1.23 1.00 1.00  23a SUST     942  16700   
        TR:Amb to T1{1}                38      22      93      55 1.48 1.64 1.64 1.00 (17) DISP    1178  25050   
        Amb to T1{1}                   38      22      93      55 1.48 1.64 1.64 1.00 (17) DISP    1178  25050   
        Sus. + E1{1}                   14      81     113      66 1.11 1.23            23a  OCC    1875  22211   
        Sus. + E2{1}                    8      52      65      72 1.11 1.23            23a  OCC    1548  22211   
        Sus. + E3{1}                   31      93     106      66 1.11 1.23            23a  OCC    1869  22211   
        Sus. + E4{1}                   25      61      59      71 1.11 1.23            23a  OCC    1534  22211   
        Sus. + E5{1}                   25      50     176      65 1.11 1.23            23a  OCC    2334  22211   
        Sus. + E6{1}                    8      69      97      87 1.11 1.23            23a  OCC    1829  22211   
        Sus. + E7{1}                   40      60     169      66 1.11 1.23            23a  OCC    2291  22211   
        Sus. + E8{1}                   24      59      90      87 1.11 1.23            23a  OCC    1776  22211   
  
 N01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     203       0      22 1.00 1.00 1.00 1.00  23a SUST    2002  16700   
        TR:Amb to T1{1}                 1       0       0       1 1.00 1.00 1.00 1.00 (17) DISP       6  25050   
        Amb to T1{1}                    1       0       0       1 1.00 1.00 1.00 1.00 (17) DISP       6  25050   
        Sus. + E1{1}                   16     226       7      49 1.00 1.00            23a  OCC    2267  22211   
        Sus. + E2{1}                   16     227       4      50 1.00 1.00            23a  OCC    2274  22211   
        Sus. + E3{1}                   16     231       6      44 1.00 1.00            23a  OCC    2266  22211   
        Sus. + E4{1}                   16     232       5      56 1.00 1.00            23a  OCC    2329  22211   
        Sus. + E5{1}                   16     237       3      49 1.00 1.00            23a  OCC    2321  22211   
        Sus. + E6{1}                   16     236       8      51 1.00 1.00            23a  OCC    2331  22211   
        Sus. + E7{1}                   16     232       2      43 1.00 1.00            23a  OCC    2266  22211   
        Sus. + E8{1}                   16     231       9      57 1.00 1.00            23a  OCC    2332  22211   
  
 Q03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1129      27       8       1 1.00 1.00 1.00 1.00  23a SUST     731  16700   
        TR:Amb to T1{1}                67       6      10      39 1.00 1.00 1.00 1.00 (17) DISP     294  25050   
        Amb to T1{1}                   67       6      10      39 1.00 1.00 1.00 1.00 (17) DISP     294  25050   
        Sus. + E1{1}                  143      28      94       5 1.00 1.00            23a  OCC    1422  22211   
        Sus. + E2{1}                  165      35     216       9 1.00 1.00            23a  OCC    2321  22211   
        Sus. + E3{1}                  142      35      92       4 1.00 1.00            23a  OCC    1415  22211   
        Sus. + E4{1}                  165      28     216       8 1.00 1.00            23a  OCC    2314  22211   
        Sus. + E5{1}                  215      28      45       7 1.00 1.00            23a  OCC    1106  22211   
        Sus. + E6{1}                  237      36     168      11 1.00 1.00            23a  OCC    2006  22211   
        Sus. + E7{1}                  215      34      45       7 1.00 1.00            23a  OCC    1109  22211   
        Sus. + E8{1}                  236      30     168      11 1.00 1.00            23a  OCC    2002  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T17 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       3       9       6 1.00 1.00 1.00 1.00  23a SUST    1350  16700   
        TR:Amb to T1{1}                 3       3       5       1 1.00 1.00 1.00 1.00 (17) DISP     497  25050   
        Amb to T1{1}                    3       3       5       1 1.00 1.00 1.00 1.00 (17) DISP     497  25050   
        Sus. + E1{1}                    2       6      16       8 1.00 1.00            23a  OCC    2042  22211   
        Sus. + E2{1}                    1       6      14      15 1.00 1.00            23a  OCC    2317  22211   
        Sus. + E3{1}                    0       7      14       9 1.00 1.00            23a  OCC    1959  22211   
        Sus. + E4{1}                    1       5      12      13 1.00 1.00            23a  OCC    2096  22211   
        Sus. + E5{1}                    1       5      11      12 1.00 1.00            23a  OCC    1908  22211   
        Sus. + E6{1}                    1       7      13      10 1.00 1.00            23a  OCC    1960  22211   
        Sus. + E7{1}                    1       5      13      13 1.00 1.00            23a  OCC    2118  22211   
        Sus. + E8{1}                    2       6      15       9 1.00 1.00            23a  OCC    1984  22211   
  
 T17 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       9       3       7 1.00 1.00 1.00 1.00  23a SUST    1350  16700   
        TR:Amb to T1{1}                 3       5       2       1 1.31 1.09 1.00 1.00 (17) DISP     616  25050   
        Amb to T1{1}                    3       5       2       1 1.31 1.09 1.00 1.00 (17) DISP     616  25050   
        Sus. + E1{1}                    2      16       6       8 1.00 1.00            23a  OCC    2042  22211   
        Sus. + E2{1}                    1      14       5      15 1.00 1.00            23a  OCC    2316  22211   
        Sus. + E3{1}                    0      14       6       9 1.00 1.00            23a  OCC    1959  22211   
        Sus. + E4{1}                    1      12       5      13 1.00 1.00            23a  OCC    2095  22211   
        Sus. + E5{1}                    0      11       4      12 1.00 1.00            23a  OCC    1908  22211   
        Sus. + E6{1}                    1      13       7      10 1.00 1.00            23a  OCC    1960  22211   
        Sus. + E7{1}                    1      13       5      13 1.00 1.00            23a  OCC    2118  22211   
        Sus. + E8{1}                    2      15       6       9 1.00 1.00            23a  OCC    1983  22211   
  
 T18    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       3       9       6 1.00 1.00 1.00 1.00  23a SUST    1350  16700   
        TR:Amb to T1{1}                 3       3       5       1 1.00 1.00 1.00 1.00 (17) DISP     496  25050   
        Amb to T1{1}                    3       3       5       1 1.00 1.00 1.00 1.00 (17) DISP     496  25050   
        Sus. + E1{1}                    2       6      16       8 1.00 1.00            23a  OCC    2041  22211   
        Sus. + E2{1}                    1       6      14      15 1.00 1.00            23a  OCC    2316  22211   
        Sus. + E3{1}                    0       6      14       9 1.00 1.00            23a  OCC    1958  22211   
        Sus. + E4{1}                    1       5      12      13 1.00 1.00            23a  OCC    2095  22211   
        Sus. + E5{1}                    1       5      11      12 1.00 1.00            23a  OCC    1908  22211   
        Sus. + E6{1}                    1       7      13      10 1.00 1.00            23a  OCC    1959  22211   
        Sus. + E7{1}                    1       5      13      13 1.00 1.00            23a  OCC    2118  22211   
        Sus. + E8{1}                    2       6      15       9 1.00 1.00            23a  OCC    1983  22211   
  
 T17 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 129       9       2       7 1.00 1.00 1.00 1.00  23a SUST    1333  16700   
        TR:Amb to T1{1}                 3       5       1       3 1.31 1.09 1.00 1.00 (17) DISP     611  25050   
        Amb to T1{1}                    3       5       1       3 1.31 1.09 1.00 1.00 (17) DISP     611  25050   
        Sus. + E1{1}                    4      16       4      10 1.00 1.00            23a  OCC    2057  22211   
        Sus. + E2{1}                    2      14       6      15 1.00 1.00            23a  OCC    2309  22211   
        Sus. + E3{1}                    3      14       3      11 1.00 1.00            23a  OCC    1977  22211   
        Sus. + E4{1}                    1      12       6      13 1.00 1.00            23a  OCC    2086  22211   
        Sus. + E5{1}                    2      11       5      12 1.00 1.00            23a  OCC    1898  22211   
        Sus. + E6{1}                    3      13       2      12 1.00 1.00            23a  OCC    1973  22211   
        Sus. + E7{1}                    3      13       5      13 1.00 1.00            23a  OCC    2111  22211   
        Sus. + E8{1}                    4      15       3      11 1.00 1.00            23a  OCC    1998  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S12    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1114     147      22      43 1.00 1.00 1.00 1.00  23a SUST    1627  16700   
        TR:Amb to T1{1}                14      30      50      50 1.00 1.00 1.00 1.00 (17) DISP     537  25050   
        Amb to T1{1}                   14      30      50      50 1.00 1.00 1.00 1.00 (17) DISP     537  25050   
        Sus. + E1{1}                   33     164      59      47 1.00 1.00            23a  OCC    1938  22211   
        Sus. + E2{1}                   37     189      81      64 1.00 1.00            23a  OCC    2186  22211   
        Sus. + E3{1}                   37     199      59      60 1.00 1.00            23a  OCC    2118  22211   
        Sus. + E4{1}                   37     215      83      49 1.00 1.00            23a  OCC    2305  22211   
        Sus. + E5{1}                   27     215      24      97 1.00 1.00            23a  OCC    2270  22211   
        Sus. + E6{1}                   29     199      54      92 1.00 1.00            23a  OCC    2206  22211   
        Sus. + E7{1}                   26     186      27     119 1.00 1.00            23a  OCC    2254  22211   
        Sus. + E8{1}                   26     168      57     112 1.00 1.00            23a  OCC    2216  22211   
  
 S25 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125     134       0       0 1.33 1.10 1.00 1.00  23a SUST    1812  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   64     174      24      24 1.33 1.10            23a  OCC    2300  22211   
        Sus. + E2{1}                   64     174      24      24 1.33 1.10            23a  OCC    2300  22211   
        Sus. + E3{1}                   65     142      24      24 1.33 1.10            23a  OCC    2104  22211   
        Sus. + E4{1}                   65     142      24      24 1.33 1.10            23a  OCC    2104  22211   
        Sus. + E5{1}                   65     142      24      24 1.33 1.10            23a  OCC    2104  22211   
        Sus. + E6{1}                   65     142      24      24 1.33 1.10            23a  OCC    2104  22211   
        Sus. + E7{1}                   64     174      24      24 1.33 1.10            23a  OCC    2300  22211   
        Sus. + E8{1}                   64     174      24      24 1.33 1.10            23a  OCC    2300  22211   
  
 T17 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       8       6       3 1.00 1.00 1.00 1.00  23a SUST    1327  16700   
        TR:Amb to T1{1}                 1       4       1       3 1.00 1.00 1.00 1.00 (17) DISP     482  25050   
        Amb to T1{1}                    1       4       1       3 1.00 1.00 1.00 1.00 (17) DISP     482  25050   
        Sus. + E1{1}                    3      15       7       6 1.00 1.00            23a  OCC    2046  22211   
        Sus. + E2{1}                    2      14      14       6 1.00 1.00            23a  OCC    2287  22211   
        Sus. + E3{1}                    3      13       8       7 1.00 1.00            23a  OCC    1975  22211   
        Sus. + E4{1}                    2      12      13       5 1.00 1.00            23a  OCC    2072  22211   
        Sus. + E5{1}                    3      11      11       5 1.00 1.00            23a  OCC    1886  22211   
        Sus. + E6{1}                    4      12      10       7 1.00 1.00            23a  OCC    1963  22211   
        Sus. + E7{1}                    3      12      13       6 1.00 1.00            23a  OCC    2091  22211   
        Sus. + E8{1}                    4      14       8       7 1.00 1.00            23a  OCC    1983  22211   
  
 T17 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       8       6       3 1.00 1.00 1.00 1.00  23a SUST    1326  16700   
        TR:Amb to T1{1}                 1       4       1       3 1.31 1.09 1.00 1.00 (17) DISP     588  25050   
        Amb to T1{1}                    1       4       1       3 1.31 1.09 1.00 1.00 (17) DISP     588  25050   
        Sus. + E1{1}                    3      15       7       7 1.00 1.00            23a  OCC    2045  22211   
        Sus. + E2{1}                    2      14      14       6 1.00 1.00            23a  OCC    2286  22211   
        Sus. + E3{1}                    3      13       8       7 1.00 1.00            23a  OCC    1974  22211   
        Sus. + E4{1}                    2      12      13       6 1.00 1.00            23a  OCC    2071  22211   
        Sus. + E5{1}                    3      11      11       5 1.00 1.00            23a  OCC    1885  22211   
        Sus. + E6{1}                    4      12       9       8 1.00 1.00            23a  OCC    1962  22211   
        Sus. + E7{1}                    3      12      13       6 1.00 1.00            23a  OCC    2090  22211   
        Sus. + E8{1}                    4      14       8       7 1.00 1.00            23a  OCC    1982  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T16    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       8       6       3 1.00 1.00 1.00 1.00  23a SUST    1326  16700   
        TR:Amb to T1{1}                 1       4       1       3 1.00 1.00 1.00 1.00 (17) DISP     481  25050   
        Amb to T1{1}                    1       4       1       3 1.00 1.00 1.00 1.00 (17) DISP     481  25050   
        Sus. + E1{1}                    3      15       7       6 1.00 1.00            23a  OCC    2044  22211   
        Sus. + E2{1}                    2      14      14       6 1.00 1.00            23a  OCC    2285  22211   
        Sus. + E3{1}                    3      13       8       7 1.00 1.00            23a  OCC    1973  22211   
        Sus. + E4{1}                    2      12      13       5 1.00 1.00            23a  OCC    2070  22211   
        Sus. + E5{1}                    3      11      11       5 1.00 1.00            23a  OCC    1884  22211   
        Sus. + E6{1}                    4      12      10       7 1.00 1.00            23a  OCC    1961  22211   
        Sus. + E7{1}                    3      12      13       6 1.00 1.00            23a  OCC    2089  22211   
        Sus. + E8{1}                    4      14       8       7 1.00 1.00            23a  OCC    1981  22211   
  
 C02 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      28       5       5 1.33 1.10 1.00 1.00  23a SUST     804  16700   
        TR:Amb to T1{1}                 6      78      17      41 1.77 1.47 1.00 1.00 (17) DISP    1017  25050   
        Amb to T1{1}                    6      78      17      41 1.77 1.47 1.00 1.00 (17) DISP    1017  25050   
        Sus. + E1{1}                   31     144       8      23 1.33 1.10            23a  OCC    1931  22211   
        Sus. + E2{1}                   37     176      16      28 1.33 1.10            23a  OCC    2245  22211   
        Sus. + E3{1}                   31     151      10      22 1.33 1.10            23a  OCC    1997  22211   
        Sus. + E4{1}                   36     179      16      27 1.33 1.10            23a  OCC    2280  22211   
        Sus. + E5{1}                   21     103      39       8 1.33 1.10            23a  OCC    1574  22211   
        Sus. + E6{1}                   19      85      18      25 1.33 1.10            23a  OCC    1380  22211   
        Sus. + E7{1}                   22      98      40       8 1.33 1.10            23a  OCC    1540  22211   
        Sus. + E8{1}                   20      81      18      24 1.33 1.10            23a  OCC    1346  22211   
  
 B01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1254      76       1      12 1.00 1.00 1.00 1.00  23a SUST    1142  16700   
        TR:Amb to T1{1}                38      94      26       3 1.00 1.00 1.00 1.00 (17) DISP     697  25050   
        Amb to T1{1}                   38      94      26       3 1.00 1.00 1.00 1.00 (17) DISP     697  25050   
        Sus. + E1{1}                   62     154     132      20 1.00 1.00            23a  OCC    2274  22211   
        Sus. + E2{1}                   36      93     123      47 1.00 1.00            23a  OCC    2086  22211   
        Sus. + E3{1}                   32     149     130      26 1.00 1.00            23a  OCC    2233  22211   
        Sus. + E4{1}                    7      98     122      52 1.00 1.00            23a  OCC    2079  22211   
        Sus. + E5{1}                    6     159     108      38 1.00 1.00            23a  OCC    2140  22211   
        Sus. + E6{1}                   21      88     120      13 1.00 1.00            23a  OCC    2017  22211   
        Sus. + E7{1}                   24     155     110      33 1.00 1.00            23a  OCC    2135  22211   
        Sus. + E8{1}                   51      93     123      18 1.00 1.00            23a  OCC    2055  22211   
  
 K03 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 509      12       0       2 1.70 1.41 1.00 1.00  23a SUST     973  16700   
        TR:Amb to T1{1}                 0      18      13      25 2.26 1.88 1.00 1.00 (17) DISP    1151  25050   
        Amb to T1{1}                    0      18      13      25 2.26 1.88 1.00 1.00 (17) DISP    1151  25050   
        Sus. + E1{1}                    4      24      15      29 1.70 1.41            23a  OCC    1855  22211   
        Sus. + E2{1}                   22      39       4      29 1.70 1.41            23a  OCC    2189  22211   
        Sus. + E3{1}                    3      21      15      29 1.70 1.41            23a  OCC    1799  22211   
        Sus. + E4{1}                   23      42       4      28 1.70 1.41            23a  OCC    2270  22211   
        Sus. + E5{1}                    8      27      16      18 1.70 1.41            23a  OCC    1832  22211   
        Sus. + E6{1}                   20      38       5      19 1.70 1.41            23a  OCC    2068  22211   
        Sus. + E7{1}                    7      25      16      19 1.70 1.41            23a  OCC    1778  22211   
        Sus. + E8{1}                   21      41       5      19 1.70 1.41            23a  OCC    2162  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 D11 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1204       4      11       4 1.33 1.10 1.00 1.00  23a SUST     664  16700   
        TR:Amb to T1{1}               168      18      27       9 1.77 1.47 1.00 1.00 (17) DISP     438  25050   
        Amb to T1{1}                  168      18      27       9 1.77 1.47 1.00 1.00 (17) DISP     438  25050   
        Sus. + E1{1}                   56     127     135      20 1.33 1.10            23a  OCC    2229  22211   
        Sus. + E2{1}                   13     134      44      48 1.33 1.10            23a  OCC    1984  22211   
        Sus. + E3{1}                   77     127     139      21 1.33 1.10            23a  OCC    2266  22211   
        Sus. + E4{1}                    5     132      43      47 1.33 1.10            23a  OCC    1955  22211   
        Sus. + E5{1}                   81      62     169      61 1.33 1.10            23a  OCC    2141  22211   
        Sus. + E6{1}                    6      74      37      16 1.33 1.10            23a  OCC    1373  22211   
        Sus. + E7{1}                  103      64     175      63 1.33 1.10            23a  OCC    2203  22211   
        Sus. + E8{1}                   12      77      37      14 1.33 1.10            23a  OCC    1397  22211   
  
 B02    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1258      81       2      12 1.00 1.00 1.00 1.00  23a SUST    1180  16700   
        TR:Amb to T1{1}                38      86      24       3 1.00 1.00 1.00 1.00 (17) DISP     640  25050   
        Amb to T1{1}                   38      86      24       3 1.00 1.00 1.00 1.00 (17) DISP     640  25050   
        Sus. + E1{1}                   62     157     126      20 1.00 1.00            23a  OCC    2265  22211   
        Sus. + E2{1}                   37      98     118      47 1.00 1.00            23a  OCC    2082  22211   
        Sus. + E3{1}                   32     150     124      26 1.00 1.00            23a  OCC    2212  22211   
        Sus. + E4{1}                    6     106     116      52 1.00 1.00            23a  OCC    2079  22211   
        Sus. + E5{1}                    6     159     104      38 1.00 1.00            23a  OCC    2130  22211   
        Sus. + E6{1}                   21      97     115      13 1.00 1.00            23a  OCC    2020  22211   
        Sus. + E7{1}                   25     151     106      33 1.00 1.00            23a  OCC    2113  22211   
        Sus. + E8{1}                   51     105     118      18 1.00 1.00            23a  OCC    2064  22211   
  
 A28  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      84      12      97 1.11 1.23 1.00 1.00  23a SUST    1399  16700   
        TR:Amb to T1{1}                14      45      22     108 1.48 1.64 1.64 1.00 (17) DISP     926  25050   
        Amb to T1{1}                   14      45      22     108 1.48 1.64 1.64 1.00 (17) DISP     926  25050   
        Sus. + E1{1}                   18      93      12     195 1.11 1.23            23a  OCC    2114  22211   
        Sus. + E2{1}                   13      95      18     137 1.11 1.23            23a  OCC    1706  22211   
        Sus. + E3{1}                   17      94      14     186 1.11 1.23            23a  OCC    2047  22211   
        Sus. + E4{1}                   13     113      16     147 1.11 1.23            23a  OCC    1832  22211   
        Sus. + E5{1}                    3     118      14     209 1.11 1.23            23a  OCC    2253  22211   
        Sus. + E6{1}                   10      99      15     124 1.11 1.23            23a  OCC    1631  22211   
        Sus. + E7{1}                    4      99      17     199 1.11 1.23            23a  OCC    2149  22211   
        Sus. + E8{1}                   11      88      12     134 1.11 1.23            23a  OCC    1666  22211   
  
 F07 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       5       2       8 1.00 1.00 1.00 1.00  23a SUST    1092  16700   
        TR:Amb to T1{1}                 0       1       1       2 1.31 1.09 1.00 1.00 (17) DISP     196  25050   
        Amb to T1{1}                    0       1       1       2 1.31 1.09 1.00 1.00 (17) DISP     196  25050   
        Sus. + E1{1}                    1       7       4      14 1.00 1.00            23a  OCC    1714  22211   
        Sus. + E2{1}                    1       8       3       9 1.00 1.00            23a  OCC    1410  22211   
        Sus. + E3{1}                    1       5       3      12 1.00 1.00            23a  OCC    1522  22211   
        Sus. + E4{1}                    0       6       3      10 1.00 1.00            23a  OCC    1383  22211   
        Sus. + E5{1}                    1       6       5      20 1.00 1.00            23a  OCC    2252  22211   
        Sus. + E6{1}                    1       6       2       8 1.00 1.00            23a  OCC    1178  22211   
        Sus. + E7{1}                    1       8       4      18 1.00 1.00            23a  OCC    2147  22211   
        Sus. + E8{1}                    1       6       3       8 1.00 1.00            23a  OCC    1200  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 433 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 432 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  82 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 F07 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       2       5       8 1.00 1.00 1.00 1.00  23a SUST    1091  16700   
        TR:Amb to T1{1}                 0       1       1       2 1.00 1.00 1.00 1.00 (17) DISP     188  25050   
        Amb to T1{1}                    0       1       1       2 1.00 1.00 1.00 1.00 (17) DISP     188  25050   
        Sus. + E1{1}                    2       4       7      14 1.00 1.00            23a  OCC    1713  22211   
        Sus. + E2{1}                    2       3       8       9 1.00 1.00            23a  OCC    1409  22211   
        Sus. + E3{1}                    0       3       5      12 1.00 1.00            23a  OCC    1521  22211   
        Sus. + E4{1}                    0       3       6      10 1.00 1.00            23a  OCC    1382  22211   
        Sus. + E5{1}                    1       4       6      20 1.00 1.00            23a  OCC    2251  22211   
        Sus. + E6{1}                    1       2       6       8 1.00 1.00            23a  OCC    1178  22211   
        Sus. + E7{1}                    1       4       8      18 1.00 1.00            23a  OCC    2146  22211   
        Sus. + E8{1}                    1       3       6       8 1.00 1.00            23a  OCC    1198  22211   
  
 F10 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       8       2       7 1.00 1.00 1.00 1.00  23a SUST    1222  16700   
        TR:Amb to T1{1}                 1       2       1       5 1.31 1.09 1.00 1.00 (17) DISP     496  25050   
        Amb to T1{1}                    1       2       1       5 1.31 1.09 1.00 1.00 (17) DISP     496  25050   
        Sus. + E1{1}                    0      10       4      12 1.00 1.00            23a  OCC    1815  22211   
        Sus. + E2{1}                    0      10       3       7 1.00 1.00            23a  OCC    1435  22211   
        Sus. + E3{1}                    2      12       4      11 1.00 1.00            23a  OCC    1781  22211   
        Sus. + E4{1}                    2      12       3       8 1.00 1.00            23a  OCC    1627  22211   
        Sus. + E5{1}                    1       9       5      17 1.00 1.00            23a  OCC    2250  22211   
        Sus. + E6{1}                    0       9       3      10 1.00 1.00            23a  OCC    1532  22211   
        Sus. + E7{1}                    1      11       4      16 1.00 1.00            23a  OCC    2184  22211   
        Sus. + E8{1}                    2      11       3       9 1.00 1.00            23a  OCC    1590  22211   
  
 F10 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       2       8       7 1.00 1.00 1.00 1.00  23a SUST    1222  16700   
        TR:Amb to T1{1}                 0       1       2       5 1.00 1.00 1.00 1.00 (17) DISP     478  25050   
        Amb to T1{1}                    0       1       2       5 1.00 1.00 1.00 1.00 (17) DISP     478  25050   
        Sus. + E1{1}                    0       4      10      12 1.00 1.00            23a  OCC    1815  22211   
        Sus. + E2{1}                    0       3      10       7 1.00 1.00            23a  OCC    1435  22211   
        Sus. + E3{1}                    2       3      12      11 1.00 1.00            23a  OCC    1780  22211   
        Sus. + E4{1}                    2       3      12       8 1.00 1.00            23a  OCC    1626  22211   
        Sus. + E5{1}                    1       5       9      17 1.00 1.00            23a  OCC    2250  22211   
        Sus. + E6{1}                    1       3       9      10 1.00 1.00            23a  OCC    1532  22211   
        Sus. + E7{1}                    1       4      11      16 1.00 1.00            23a  OCC    2184  22211   
        Sus. + E8{1}                    1       3      11       9 1.00 1.00            23a  OCC    1589  22211   
  
 F06    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       2       5       8 1.00 1.00 1.00 1.00  23a SUST    1089  16700   
        TR:Amb to T1{1}                 0       1       1       2 1.00 1.00 1.00 1.00 (17) DISP     190  25050   
        Amb to T1{1}                    0       1       1       2 1.00 1.00 1.00 1.00 (17) DISP     190  25050   
        Sus. + E1{1}                    2       4       7      14 1.00 1.00            23a  OCC    1712  22211   
        Sus. + E2{1}                    2       3       8       9 1.00 1.00            23a  OCC    1410  22211   
        Sus. + E3{1}                    0       3       5      12 1.00 1.00            23a  OCC    1519  22211   
        Sus. + E4{1}                    0       3       6      10 1.00 1.00            23a  OCC    1381  22211   
        Sus. + E5{1}                    1       4       6      20 1.00 1.00            23a  OCC    2249  22211   
        Sus. + E6{1}                    1       2       6       8 1.00 1.00            23a  OCC    1182  22211   
        Sus. + E7{1}                    1       4       7      18 1.00 1.00            23a  OCC    2143  22211   
        Sus. + E8{1}                    1       3       6       8 1.00 1.00            23a  OCC    1193  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 F11    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       2       8       7 1.00 1.00 1.00 1.00  23a SUST    1220  16700   
        TR:Amb to T1{1}                 0       1       2       5 1.00 1.00 1.00 1.00 (17) DISP     477  25050   
        Amb to T1{1}                    0       1       2       5 1.00 1.00 1.00 1.00 (17) DISP     477  25050   
        Sus. + E1{1}                    0       4      10      12 1.00 1.00            23a  OCC    1812  22211   
        Sus. + E2{1}                    0       3      10       7 1.00 1.00            23a  OCC    1430  22211   
        Sus. + E3{1}                    2       3      12      11 1.00 1.00            23a  OCC    1776  22211   
        Sus. + E4{1}                    2       3      12       8 1.00 1.00            23a  OCC    1620  22211   
        Sus. + E5{1}                    1       5       9      17 1.00 1.00            23a  OCC    2247  22211   
        Sus. + E6{1}                    1       3       9      10 1.00 1.00            23a  OCC    1527  22211   
        Sus. + E7{1}                    1       4      11      16 1.00 1.00            23a  OCC    2180  22211   
        Sus. + E8{1}                    1       3      11       9 1.00 1.00            23a  OCC    1582  22211   
  
 C16    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      33       4       0 1.00 1.00 1.00 1.00  23a SUST     764  16700   
        TR:Amb to T1{1}                41      80      42      14 1.00 1.00 1.00 1.00 (17) DISP     652  25050   
        Amb to T1{1}                   41      80      42      14 1.00 1.00 1.00 1.00 (17) DISP     652  25050   
        Sus. + E1{1}                   49      70      29      15 1.00 1.00            23a  OCC    1128  22211   
        Sus. + E2{1}                   43      98     194       6 1.00 1.00            23a  OCC    2243  22211   
        Sus. + E3{1}                   49      77      28      15 1.00 1.00            23a  OCC    1168  22211   
        Sus. + E4{1}                   44     104     186       7 1.00 1.00            23a  OCC    2198  22211   
        Sus. + E5{1}                   10      70      29      19 1.00 1.00            23a  OCC    1123  22211   
        Sus. + E6{1}                    7      52     133       7 1.00 1.00            23a  OCC    1717  22211   
        Sus. + E7{1}                   10      66      31      19 1.00 1.00            23a  OCC    1107  22211   
        Sus. + E8{1}                    8      47     124       8 1.00 1.00            23a  OCC    1648  22211   
  
 B03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1337      90       3      12 1.00 1.00 1.00 1.00  23a SUST    1280  16700   
        TR:Amb to T1{1}                38      72      21       3 1.00 1.00 1.00 1.00 (17) DISP     542  25050   
        Amb to T1{1}                   38      72      21       3 1.00 1.00 1.00 1.00 (17) DISP     542  25050   
        Sus. + E1{1}                   72     158     110      20 1.00 1.00            23a  OCC    2239  22211   
        Sus. + E2{1}                   46     101     103      47 1.00 1.00            23a  OCC    2075  22211   
        Sus. + E3{1}                   22     145     108      26 1.00 1.00            23a  OCC    2158  22211   
        Sus. + E4{1}                    3     114     102      52 1.00 1.00            23a  OCC    2073  22211   
        Sus. + E5{1}                   16     153      92      38 1.00 1.00            23a  OCC    2103  22211   
        Sus. + E6{1}                   11     106     102      13 1.00 1.00            23a  OCC    2016  22211   
        Sus. + E7{1}                   34     140      95      33 1.00 1.00            23a  OCC    2069  22211   
        Sus. + E8{1}                   61     120     105      18 1.00 1.00            23a  OCC    2080  22211   
  
 S11    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1114     138      22      43 1.00 1.00 1.00 1.00  23a SUST    1565  16700   
        TR:Amb to T1{1}                14      33      52      50 1.00 1.00 1.00 1.00 (17) DISP     558  25050   
        Amb to T1{1}                   14      33      52      50 1.00 1.00 1.00 1.00 (17) DISP     558  25050   
        Sus. + E1{1}                   32     156      60      47 1.00 1.00            23a  OCC    1883  22211   
        Sus. + E2{1}                   36     182      81      64 1.00 1.00            23a  OCC    2132  22211   
        Sus. + E3{1}                   37     189      59      60 1.00 1.00            23a  OCC    2051  22211   
        Sus. + E4{1}                   37     206      82      49 1.00 1.00            23a  OCC    2236  22211   
        Sus. + E5{1}                   27     206      23      97 1.00 1.00            23a  OCC    2207  22211   
        Sus. + E6{1}                   29     189      53      92 1.00 1.00            23a  OCC    2133  22211   
        Sus. + E7{1}                   26     180      26     119 1.00 1.00            23a  OCC    2201  22211   
        Sus. + E8{1}                   26     161      55     112 1.00 1.00            23a  OCC    2150  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 435 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 434 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  84 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S10 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1114     138      22      43 1.00 1.00 1.00 1.00  23a SUST    1563  16700   
        TR:Amb to T1{1}                14      33      52      50 1.00 1.00 1.00 1.00 (17) DISP     558  25050   
        Amb to T1{1}                   14      33      52      50 1.00 1.00 1.00 1.00 (17) DISP     558  25050   
        Sus. + E1{1}                   32     156      60      47 1.00 1.00            23a  OCC    1881  22211   
        Sus. + E2{1}                   36     182      81      64 1.00 1.00            23a  OCC    2130  22211   
        Sus. + E3{1}                   37     189      59      60 1.00 1.00            23a  OCC    2049  22211   
        Sus. + E4{1}                   37     205      82      49 1.00 1.00            23a  OCC    2234  22211   
        Sus. + E5{1}                   27     206      23      97 1.00 1.00            23a  OCC    2205  22211   
        Sus. + E6{1}                   29     189      53      92 1.00 1.00            23a  OCC    2131  22211   
        Sus. + E7{1}                   26     180      26     119 1.00 1.00            23a  OCC    2199  22211   
        Sus. + E8{1}                   26     160      55     112 1.00 1.00            23a  OCC    2148  22211   
  
 N20 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1089      11      10      34 1.33 1.10 1.00 1.00  23a SUST     684  16700   
        TR:Amb to T1{1}                59     176      14      54 1.77 1.47 1.00 1.00 (17) DISP    2232  25050   
        Amb to T1{1}                   59     176      14      54 1.77 1.47 1.00 1.00 (17) DISP    2232  25050   
        Sus. + E1{1}                    2      22      43      35 1.33 1.10            23a  OCC     974  22211   
        Sus. + E2{1}                    8      11      28      63 1.33 1.10            23a  OCC     945  22211   
        Sus. + E3{1}                   10      17      45      34 1.33 1.10            23a  OCC     979  22211   
        Sus. + E4{1}                   14      14      30      63 1.33 1.10            23a  OCC     960  22211   
        Sus. + E5{1}                    0      72      42      52 1.33 1.10            23a  OCC    1338  22211   
        Sus. + E6{1}                    0      71      37      73 1.33 1.10            23a  OCC    1366  22211   
        Sus. + E7{1}                    6      69      40      53 1.33 1.10            23a  OCC    1310  22211   
        Sus. + E8{1}                    5      67      40      74 1.33 1.10            23a  OCC    1346  22211   
  
 N16    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      45       9      44 1.11 1.23 1.00 1.00  23a SUST     950  16700   
        TR:Amb to T1{1}                35      30      43      14 1.48 1.64 1.64 1.00 (17) DISP     614  25050   
        Amb to T1{1}                   35      30      43      14 1.48 1.64 1.64 1.00 (17) DISP     614  25050   
        Sus. + E1{1}                   37      55     136     111 1.11 1.23            23a  OCC    2197  22211   
        Sus. + E2{1}                    2      75      46      97 1.11 1.23            23a  OCC    1510  22211   
        Sus. + E3{1}                   43      59     139     111 1.11 1.23            23a  OCC    2226  22211   
        Sus. + E4{1}                    1      70      43      90 1.11 1.23            23a  OCC    1438  22211   
        Sus. + E5{1}                   56      85      97      49 1.11 1.23            23a  OCC    1821  22211   
        Sus. + E6{1}                    1      47      16      70 1.11 1.23            23a  OCC    1153  22211   
        Sus. + E7{1}                   64     100      88      46 1.11 1.23            23a  OCC    1812  22211   
        Sus. + E8{1}                    0      51      11      71 1.11 1.23            23a  OCC    1157  22211   
  
 S10 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1248      86      44      23 1.33 1.10 1.00 1.00  23a SUST    1489  16700   
        TR:Amb to T1{1}                50      47      36      66 1.77 1.47 1.00 1.00 (17) DISP     841  25050   
        Amb to T1{1}                   50      47      36      66 1.77 1.47 1.00 1.00 (17) DISP     841  25050   
        Sus. + E1{1}                   25     102      46      63 1.33 1.10            23a  OCC    1818  22211   
        Sus. + E2{1}                   29     128      65      82 1.33 1.10            23a  OCC    2105  22211   
        Sus. + E3{1}                   10     119      61      59 1.33 1.10            23a  OCC    1926  22211   
        Sus. + E4{1}                    9     137      46      79 1.33 1.10            23a  OCC    2125  22211   
        Sus. + E5{1}                    1     144      93      28 1.33 1.10            23a  OCC    2171  22211   
        Sus. + E6{1}                   17     120      85      45 1.33 1.10            23a  OCC    1986  22211   
        Sus. + E7{1}                   42     134     112      28 1.33 1.10            23a  OCC    2225  22211   
        Sus. + E8{1}                   25     108     102      44 1.33 1.10            23a  OCC    2034  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E03 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      19       1      42 1.00 1.00 1.00 1.00  23a SUST     727  16700   
        TR:Amb to T1{1}               120     172      48      23 1.00 1.00 1.00 1.00 (17) DISP    1307  25050   
        Amb to T1{1}                  120     172      48      23 1.00 1.00 1.00 1.00 (17) DISP    1307  25050   
        Sus. + E1{1}                   78     118      70      46 1.00 1.00            23a  OCC    1639  22211   
        Sus. + E2{1}                   60     124      67      57 1.00 1.00            23a  OCC    1663  22211   
        Sus. + E3{1}                   79     122      71      56 1.00 1.00            23a  OCC    1670  22211   
        Sus. + E4{1}                   61     128      66      48 1.00 1.00            23a  OCC    1681  22211   
        Sus. + E5{1}                  147     199      67      58 1.00 1.00            23a  OCC    2192  22211   
        Sus. + E6{1}                   90     151      84      74 1.00 1.00            23a  OCC    1924  22211   
        Sus. + E7{1}                  146     201      69      49 1.00 1.00            23a  OCC    2202  22211   
        Sus. + E8{1}                   90     153      84      65 1.00 1.00            23a  OCC    1924  22211   
  
 E04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      19       1      42 1.00 1.00 1.00 1.00  23a SUST     727  16700   
        TR:Amb to T1{1}               120     172      48      23 1.00 1.00 1.00 1.00 (17) DISP    1306  25050   
        Amb to T1{1}                  120     172      48      23 1.00 1.00 1.00 1.00 (17) DISP    1306  25050   
        Sus. + E1{1}                   78     117      70      46 1.00 1.00            23a  OCC    1638  22211   
        Sus. + E2{1}                   60     124      67      57 1.00 1.00            23a  OCC    1662  22211   
        Sus. + E3{1}                   79     121      71      56 1.00 1.00            23a  OCC    1669  22211   
        Sus. + E4{1}                   61     128      66      48 1.00 1.00            23a  OCC    1680  22211   
        Sus. + E5{1}                  147     199      67      58 1.00 1.00            23a  OCC    2191  22211   
        Sus. + E6{1}                   90     151      84      74 1.00 1.00            23a  OCC    1924  22211   
        Sus. + E7{1}                  146     200      69      49 1.00 1.00            23a  OCC    2201  22211   
        Sus. + E8{1}                   90     153      84      65 1.00 1.00            23a  OCC    1923  22211   
  
 T10 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       7       2       3 1.00 1.00 1.00 1.00  23a SUST    1029  16700   
        TR:Amb to T1{1}                 1       4       1       5 1.31 1.09 1.00 1.00 (17) DISP     697  25050   
        Amb to T1{1}                    1       4       1       5 1.31 1.09 1.00 1.00 (17) DISP     697  25050   
        Sus. + E1{1}                    2      13       3       5 1.00 1.00            23a  OCC    1693  22211   
        Sus. + E2{1}                    2      11       4      11 1.00 1.00            23a  OCC    1943  22211   
        Sus. + E3{1}                    2      12       4       5 1.00 1.00            23a  OCC    1569  22211   
        Sus. + E4{1}                    3      13       3      11 1.00 1.00            23a  OCC    2039  22211   
        Sus. + E5{1}                    3      16       5      11 1.00 1.00            23a  OCC    2185  22211   
        Sus. + E6{1}                    1       9       2       4 1.00 1.00            23a  OCC    1262  22211   
        Sus. + E7{1}                    3      14       6      10 1.00 1.00            23a  OCC    2084  22211   
        Sus. + E8{1}                    2      11       3       4 1.00 1.00            23a  OCC    1407  22211   
  
 T10 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       7       2       3 1.00 1.00 1.00 1.00  23a SUST    1028  16700   
        TR:Amb to T1{1}                 1       4       1       5 1.00 1.00 1.00 1.00 (17) DISP     620  25050   
        Amb to T1{1}                    1       4       1       5 1.00 1.00 1.00 1.00 (17) DISP     620  25050   
        Sus. + E1{1}                    2      13       3       5 1.00 1.00            23a  OCC    1692  22211   
        Sus. + E2{1}                    2      11       4      11 1.00 1.00            23a  OCC    1941  22211   
        Sus. + E3{1}                    2      12       4       5 1.00 1.00            23a  OCC    1568  22211   
        Sus. + E4{1}                    3      13       3      11 1.00 1.00            23a  OCC    2038  22211   
        Sus. + E5{1}                    3      16       5      11 1.00 1.00            23a  OCC    2184  22211   
        Sus. + E6{1}                    1       9       2       4 1.00 1.00            23a  OCC    1261  22211   
        Sus. + E7{1}                    3      14       6      10 1.00 1.00            23a  OCC    2083  22211   
        Sus. + E8{1}                    2      11       3       4 1.00 1.00            23a  OCC    1405  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 B08 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1300     104       4      11 1.33 1.10 1.00 1.00  23a SUST    1610  16700   
        TR:Amb to T1{1}                12       8       6      15 1.77 1.47 1.00 1.00 (17) DISP     164  25050   
        Amb to T1{1}                   12       8       6      15 1.77 1.47 1.00 1.00 (17) DISP     164  25050   
        Sus. + E1{1}                   37     132      30      71 1.33 1.10            23a  OCC    2169  22211   
        Sus. + E2{1}                   48     136      46      48 1.33 1.10            23a  OCC    2153  22211   
        Sus. + E3{1}                    8     107      32      65 1.33 1.10            23a  OCC    2064  22211   
        Sus. + E4{1}                    4     111      48      43 1.33 1.10            23a  OCC    2035  22211   
        Sus. + E5{1}                   10     108      39      48 1.33 1.10            23a  OCC    2002  22211   
        Sus. + E6{1}                    1     105      24      72 1.33 1.10            23a  OCC    2080  22211   
        Sus. + E7{1}                   55     133      37      53 1.33 1.10            23a  OCC    2122  22211   
        Sus. + E8{1}                   44     130      22      78 1.33 1.10            23a  OCC    2183  22211   
  
 N20 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1066      18      18      30 1.33 1.10 1.00 1.00  23a SUST     756  16700   
        TR:Amb to T1{1}                45     171      44      31 1.77 1.47 1.00 1.00 (17) DISP    2183  25050   
        Amb to T1{1}                   45     171      44      31 1.77 1.47 1.00 1.00 (17) DISP    2183  25050   
        Sus. + E1{1}                    1      31      40      54 1.33 1.10            23a  OCC    1030  22211   
        Sus. + E2{1}                    5      19      50      38 1.33 1.10            23a  OCC    1026  22211   
        Sus. + E3{1}                   10      24      42      55 1.33 1.10            23a  OCC    1029  22211   
        Sus. + E4{1}                   13      22      52      37 1.33 1.10            23a  OCC    1040  22211   
        Sus. + E5{1}                   16      73      28      66 1.33 1.10            23a  OCC    1357  22211   
        Sus. + E6{1}                   15      73      62      40 1.33 1.10            23a  OCC    1405  22211   
        Sus. + E7{1}                    5      72      26      65 1.33 1.10            23a  OCC    1337  22211   
        Sus. + E8{1}                    4      71      65      38 1.33 1.10            23a  OCC    1392  22211   
  
 T09    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       7       2       3 1.00 1.00 1.00 1.00  23a SUST    1023  16700   
        TR:Amb to T1{1}                 1       4       1       5 1.00 1.00 1.00 1.00 (17) DISP     620  25050   
        Amb to T1{1}                    1       4       1       5 1.00 1.00 1.00 1.00 (17) DISP     620  25050   
        Sus. + E1{1}                    2      13       3       5 1.00 1.00            23a  OCC    1688  22211   
        Sus. + E2{1}                    2      11       4      11 1.00 1.00            23a  OCC    1937  22211   
        Sus. + E3{1}                    2      12       4       5 1.00 1.00            23a  OCC    1564  22211   
        Sus. + E4{1}                    3      13       3      11 1.00 1.00            23a  OCC    2033  22211   
        Sus. + E5{1}                    3      16       5      11 1.00 1.00            23a  OCC    2179  22211   
        Sus. + E6{1}                    1       9       2       4 1.00 1.00            23a  OCC    1258  22211   
        Sus. + E7{1}                    3      14       6      10 1.00 1.00            23a  OCC    2079  22211   
        Sus. + E8{1}                    2      11       3       4 1.00 1.00            23a  OCC    1401  22211   
  
 N30    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1129       6       7       1 1.00 1.00 1.00 1.00  23a SUST     596  16700   
        TR:Amb to T1{1}                67      56      49      39 1.00 1.00 1.00 1.00 (17) DISP     613  25050   
        Amb to T1{1}                   67      56      49      39 1.00 1.00 1.00 1.00 (17) DISP     613  25050   
        Sus. + E1{1}                  153     130      22       5 1.00 1.00            23a  OCC    1575  22211   
        Sus. + E2{1}                  175     212      11       9 1.00 1.00            23a  OCC    2173  22211   
        Sus. + E3{1}                  152     130      21       4 1.00 1.00            23a  OCC    1569  22211   
        Sus. + E4{1}                  175     212      11       8 1.00 1.00            23a  OCC    2169  22211   
        Sus. + E5{1}                  205      77      25       7 1.00 1.00            23a  OCC    1228  22211   
        Sus. + E6{1}                  227     159      14      11 1.00 1.00            23a  OCC    1813  22211   
        Sus. + E7{1}                  205      78      24       7 1.00 1.00            23a  OCC    1226  22211   
        Sus. + E8{1}                  226     159      12      11 1.00 1.00            23a  OCC    1814  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H07  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      39       7       6 1.08 1.19 1.00 1.00  23a SUST    1482  16700   
        TR:Amb to T1{1}                45       3       2      13 1.44 1.58 1.58 1.00 (17) DISP     318  25050   
        Amb to T1{1}                   45       3       2      13 1.44 1.58 1.58 1.00 (17) DISP     318  25050   
        Sus. + E1{1}                   30      44      28      16 1.08 1.19            23a  OCC    2110  22211   
        Sus. + E2{1}                   17      52      10      18 1.08 1.19            23a  OCC    1923  22211   
        Sus. + E3{1}                   29      42      27      14 1.08 1.19            23a  OCC    2069  22211   
        Sus. + E4{1}                   16      44      10      16 1.08 1.19            23a  OCC    1758  22211   
        Sus. + E5{1}                   34      45      12      21 1.08 1.19            23a  OCC    1891  22211   
        Sus. + E6{1}                   26      54      20      26 1.08 1.19            23a  OCC    2170  22211   
        Sus. + E7{1}                   32      41      11      20 1.08 1.19            23a  OCC    1826  22211   
        Sus. + E8{1}                   25      46      21      24 1.08 1.19            23a  OCC    2056  22211   
  
 C18    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       6       1      15 1.00 1.00 1.00 1.00  23a SUST     584  16700   
        TR:Amb to T1{1}                39      50      42      59 1.00 1.00 1.00 1.00 (17) DISP     625  25050   
        Amb to T1{1}                   39      50      42      59 1.00 1.00 1.00 1.00 (17) DISP     625  25050   
        Sus. + E1{1}                   48      36      30      20 1.00 1.00            23a  OCC     910  22211   
        Sus. + E2{1}                   40      33     215      29 1.00 1.00            23a  OCC    2169  22211   
        Sus. + E3{1}                   48      38      32      24 1.00 1.00            23a  OCC     932  22211   
        Sus. + E4{1}                   42      33     205      32 1.00 1.00            23a  OCC    2100  22211   
        Sus. + E5{1}                    5      15      64      29 1.00 1.00            23a  OCC    1058  22211   
        Sus. + E6{1}                    5      23     184      33 1.00 1.00            23a  OCC    1921  22211   
        Sus. + E7{1}                    4      14      67      32 1.00 1.00            23a  OCC    1084  22211   
        Sus. + E8{1}                    3      23     173      35 1.00 1.00            23a  OCC    1849  22211   
  
 T02    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 434      23       1       3 1.72 1.72 1.00 1.00  23a SUST    1324  16700   
        TR:Amb to T1{1}                 3       2       3       2 2.30 2.30 2.30 1.00 (17) DISP     183  25050   
        Amb to T1{1}                    3       2       3       2 2.30 2.30 2.30 1.00 (17) DISP     183  25050   
        Sus. + E1{1}                    8      36      16       6 1.72 1.72            23a  OCC    2107  22211   
        Sus. + E2{1}                   10      33      12       4 1.72 1.72            23a  OCC    1923  22211   
        Sus. + E3{1}                   11      30      16       7 1.72 1.72            23a  OCC    1990  22211   
        Sus. + E4{1}                    9      39      12       5 1.72 1.72            23a  OCC    2089  22211   
        Sus. + E5{1}                   10      37      12       3 1.72 1.72            23a  OCC    2044  22211   
        Sus. + E6{1}                   11      32      16       5 1.72 1.72            23a  OCC    2022  22211   
        Sus. + E7{1}                    9      32      12       3 1.72 1.72            23a  OCC    1880  22211   
        Sus. + E8{1}                    8      37      16       4 1.72 1.72            23a  OCC    2147  22211   
  
 M00    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 429      15      22       0 1.11 1.23 1.00 1.00  23a SUST    1043  16700   
        TR:Amb to T1{1}                 2       1       1       0 1.48 1.64 1.64 1.00 (17) DISP      27  25050   
        Amb to T1{1}                    2       1       1       0 1.48 1.64 1.64 1.00 (17) DISP      27  25050   
        Sus. + E1{1}                    7      42      50       0 1.11 1.23            23a  OCC    1913  22211   
        Sus. + E2{1}                    8      43      50       3 1.11 1.23            23a  OCC    1947  22211   
        Sus. + E3{1}                   13      37      44       1 1.11 1.23            23a  OCC    1750  22211   
        Sus. + E4{1}                   13      38      56       3 1.11 1.23            23a  OCC    1999  22211   
        Sus. + E5{1}                    6      45      49       4 1.11 1.23            23a  OCC    1958  22211   
        Sus. + E6{1}                    7      45      51       1 1.11 1.23            23a  OCC    1980  22211   
        Sus. + E7{1}                   14      50      43       5 1.11 1.23            23a  OCC    1957  22211   
        Sus. + E8{1}                   14      49      57       2 1.11 1.23            23a  OCC    2145  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N20 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1128       4      31      17 1.33 1.10 1.00 1.00  23a SUST     791  16700   
        TR:Amb to T1{1}                39     169      23      51 1.77 1.47 1.00 1.00 (17) DISP    2136  25050   
        Amb to T1{1}                   39     169      23      51 1.77 1.47 1.00 1.00 (17) DISP    2136  25050   
        Sus. + E1{1}                    4      14      57      40 1.33 1.10            23a  OCC    1076  22211   
        Sus. + E2{1}                    6       5      37      51 1.33 1.10            23a  OCC    1045  22211   
        Sus. + E3{1}                    5      11      58      42 1.33 1.10            23a  OCC    1082  22211   
        Sus. + E4{1}                    7       4      36      53 1.33 1.10            23a  OCC    1054  22211   
        Sus. + E5{1}                   15      70      68      27 1.33 1.10            23a  OCC    1504  22211   
        Sus. + E6{1}                   14      70      37      65 1.33 1.10            23a  OCC    1519  22211   
        Sus. + E7{1}                   13      65      67      25 1.33 1.10            23a  OCC    1448  22211   
        Sus. + E8{1}                   11      62      35      68 1.33 1.10            23a  OCC    1469  22211   
  
 B08 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1364     127       5      11 1.00 1.00 1.00 1.00  23a SUST    1560  16700   
        TR:Amb to T1{1}                38       1      14       7 1.00 1.00 1.00 1.00 (17) DISP     123  25050   
        Amb to T1{1}                   38       1      14       7 1.00 1.00 1.00 1.00 (17) DISP     123  25050   
        Sus. + E1{1}                   75     169      56      38 1.00 1.00            23a  OCC    2112  22211   
        Sus. + E2{1}                   49     159      52      11 1.00 1.00            23a  OCC    1990  22211   
        Sus. + E3{1}                   19     140      54      33 1.00 1.00            23a  OCC    1968  22211   
        Sus. + E4{1}                    6     130      49      16 1.00 1.00            23a  OCC    1884  22211   
        Sus. + E5{1}                   19     133      48      15 1.00 1.00            23a  OCC    1883  22211   
        Sus. + E6{1}                    8     132      54      43 1.00 1.00            23a  OCC    1989  22211   
        Sus. + E7{1}                   37     149      51      20 1.00 1.00            23a  OCC    1949  22211   
        Sus. + E8{1}                   64     160      57      49 1.00 1.00            23a  OCC    2107  22211   
  
 B09    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1364     127       5      11 1.00 1.00 1.00 1.00  23a SUST    1560  16700   
        TR:Amb to T1{1}                38       1      14       7 1.00 1.00 1.00 1.00 (17) DISP     123  25050   
        Amb to T1{1}                   38       1      14       7 1.00 1.00 1.00 1.00 (17) DISP     123  25050   
        Sus. + E1{1}                   75     169      56      38 1.00 1.00            23a  OCC    2111  22211   
        Sus. + E2{1}                   49     159      51      11 1.00 1.00            23a  OCC    1989  22211   
        Sus. + E3{1}                   19     140      54      33 1.00 1.00            23a  OCC    1967  22211   
        Sus. + E4{1}                    6     130      49      16 1.00 1.00            23a  OCC    1883  22211   
        Sus. + E5{1}                   19     133      48      15 1.00 1.00            23a  OCC    1882  22211   
        Sus. + E6{1}                    8     132      54      43 1.00 1.00            23a  OCC    1988  22211   
        Sus. + E7{1}                   37     149      51      20 1.00 1.00            23a  OCC    1948  22211   
        Sus. + E8{1}                   64     160      56      49 1.00 1.00            23a  OCC    2107  22211   
  
 N23 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                 988      38      54      31 1.33 1.10 1.00 1.00  23a SUST    1053  16700   
        TR:Amb to T1{1}                45      86     104      31 1.77 1.47 1.00 1.00 (17) DISP    1539  25050   
        Amb to T1{1}                   45      86     104      31 1.77 1.47 1.00 1.00 (17) DISP    1539  25050   
        Sus. + E1{1}                   11      98      70      54 1.33 1.10            23a  OCC    1676  22211   
        Sus. + E2{1}                    5      88      66      38 1.33 1.10            23a  OCC    1543  22211   
        Sus. + E3{1}                   19      96      71      55 1.33 1.10            23a  OCC    1665  22211   
        Sus. + E4{1}                   23      93      66      37 1.33 1.10            23a  OCC    1606  22211   
        Sus. + E5{1}                   25      94     162      67 1.33 1.10            23a  OCC    2111  22211   
        Sus. + E6{1}                   24     104     156      40 1.33 1.10            23a  OCC    2094  22211   
        Sus. + E7{1}                    4      89     150      66 1.33 1.10            23a  OCC    2000  22211   
        Sus. + E8{1}                    6     109     142      39 1.33 1.10            23a  OCC    2035  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N04 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     155       1      22 1.00 1.00 1.00 1.00  23a SUST    1661  16700   
        TR:Amb to T1{1}                31      35       6       1 1.00 1.00 1.00 1.00 (17) DISP     259  25050   
        Amb to T1{1}                   31      35       6       1 1.00 1.00 1.00 1.00 (17) DISP     259  25050   
        Sus. + E1{1}                   26     206      20      49 1.00 1.00            23a  OCC    2111  22211   
        Sus. + E2{1}                   24     198       2      50 1.00 1.00            23a  OCC    2041  22211   
        Sus. + E3{1}                   23     203      20      44 1.00 1.00            23a  OCC    2075  22211   
        Sus. + E4{1}                   18     192       2      56 1.00 1.00            23a  OCC    2031  22211   
        Sus. + E5{1}                   33     178      15      49 1.00 1.00            23a  OCC    1950  22211   
        Sus. + E6{1}                   33     184       4      51 1.00 1.00            23a  OCC    1971  22211   
        Sus. + E7{1}                   37     185      16      43 1.00 1.00            23a  OCC    1961  22211   
        Sus. + E8{1}                   36     191       5      57 1.00 1.00            23a  OCC    2032  22211   
  
 H07  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      39       5      11 1.08 1.19 1.00 1.00  23a SUST    1500  16700   
        TR:Amb to T1{1}                45       4       2      14 1.44 1.58 1.58 1.00 (17) DISP     364  25050   
        Amb to T1{1}                   45       4       2      14 1.44 1.58 1.58 1.00 (17) DISP     364  25050   
        Sus. + E1{1}                   29      49      25      16 1.08 1.19            23a  OCC    2109  22211   
        Sus. + E2{1}                   21      44       6      17 1.08 1.19            23a  OCC    1695  22211   
        Sus. + E3{1}                   27      40      23      14 1.08 1.19            23a  OCC    2009  22211   
        Sus. + E4{1}                   20      43       7      14 1.08 1.19            23a  OCC    1643  22211   
        Sus. + E5{1}                   32      51       9      24 1.08 1.19            23a  OCC    1940  22211   
        Sus. + E6{1}                   30      47      22      25 1.08 1.19            23a  OCC    2092  22211   
        Sus. + E7{1}                   31      42       7      24 1.08 1.19            23a  OCC    1804  22211   
        Sus. + E8{1}                   29      41      23      23 1.08 1.19            23a  OCC    2077  22211   
  
 S04 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      58      48      15 1.33 1.10 1.00 1.00  23a SUST    1202  16700   
        TR:Amb to T1{1}                61     120      36      55 1.77 1.47 1.00 1.00 (17) DISP    1599  25050   
        Amb to T1{1}                   61     120      36      55 1.77 1.47 1.00 1.00 (17) DISP    1599  25050   
        Sus. + E1{1}                    6     107      68      88 1.33 1.10            23a  OCC    1931  22211   
        Sus. + E2{1}                    3      60      51      92 1.33 1.10            23a  OCC    1757  22211   
        Sus. + E3{1}                   14     111      70      86 1.33 1.10            23a  OCC    1955  22211   
        Sus. + E4{1}                    8      63      55      85 1.33 1.10            23a  OCC    1711  22211   
        Sus. + E5{1}                   35     134      54      16 1.33 1.10            23a  OCC    1958  22211   
        Sus. + E6{1}                   11      65      82      18 1.33 1.10            23a  OCC    1492  22211   
        Sus. + E7{1}                   50     149      52      16 1.33 1.10            23a  OCC    2107  22211   
        Sus. + E8{1}                   19      77      82      19 1.33 1.10            23a  OCC    1547  22211   
  
 N03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136     154       1      22 1.00 1.00 1.00 1.00  23a SUST    1658  16700   
        TR:Amb to T1{1}                31      34       6       1 1.00 1.00 1.00 1.00 (17) DISP     258  25050   
        Amb to T1{1}                   31      34       6       1 1.00 1.00 1.00 1.00 (17) DISP     258  25050   
        Sus. + E1{1}                   26     205      20      49 1.00 1.00            23a  OCC    2107  22211   
        Sus. + E2{1}                   24     197       2      50 1.00 1.00            23a  OCC    2038  22211   
        Sus. + E3{1}                   23     202      20      44 1.00 1.00            23a  OCC    2072  22211   
        Sus. + E4{1}                   18     192       2      56 1.00 1.00            23a  OCC    2029  22211   
        Sus. + E5{1}                   33     178      15      49 1.00 1.00            23a  OCC    1948  22211   
        Sus. + E6{1}                   33     184       4      51 1.00 1.00            23a  OCC    1969  22211   
        Sus. + E7{1}                   37     184      16      43 1.00 1.00            23a  OCC    1958  22211   
        Sus. + E8{1}                   36     190       5      57 1.00 1.00            23a  OCC    2029  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L13 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 157      11       3       0 1.00 1.00 1.00 1.00  23a SUST    1392  16700   
        TR:Amb to T1{1}                 2       4       2       1 1.31 1.09 1.00 1.00 (17) DISP     535  25050   
        Amb to T1{1}                    2       4       2       1 1.31 1.09 1.00 1.00 (17) DISP     535  25050   
        Sus. + E1{1}                    0      14       5       1 1.00 1.00            23a  OCC    1807  22211   
        Sus. + E2{1}                    0      11       8       2 1.00 1.00            23a  OCC    1927  22211   
        Sus. + E3{1}                    6      12       5       1 1.00 1.00            23a  OCC    1640  22211   
        Sus. + E4{1}                    6      14       8       2 1.00 1.00            23a  OCC    2042  22211   
        Sus. + E5{1}                    1      12       4       1 1.00 1.00            23a  OCC    1571  22211   
        Sus. + E6{1}                    1      14       6       2 1.00 1.00            23a  OCC    1873  22211   
        Sus. + E7{1}                    7      12       5       1 1.00 1.00            23a  OCC    1613  22211   
        Sus. + E8{1}                    6      17       5       2 1.00 1.00            23a  OCC    2106  22211   
  
 L13 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 157       6       9       0 1.00 1.00 1.00 1.00  23a SUST    1391  16700   
        TR:Amb to T1{1}                 2       2       4       1 1.00 1.00 1.00 1.00 (17) DISP     427  25050   
        Amb to T1{1}                    2       2       4       1 1.00 1.00 1.00 1.00 (17) DISP     427  25050   
        Sus. + E1{1}                    0       8      13       1 1.00 1.00            23a  OCC    1807  22211   
        Sus. + E2{1}                    0      10      12       2 1.00 1.00            23a  OCC    1927  22211   
        Sus. + E3{1}                    6       6      11       1 1.00 1.00            23a  OCC    1640  22211   
        Sus. + E4{1}                    6      12      11       2 1.00 1.00            23a  OCC    2042  22211   
        Sus. + E5{1}                    1       8       9       1 1.00 1.00            23a  OCC    1571  22211   
        Sus. + E6{1}                    1      11       9       2 1.00 1.00            23a  OCC    1873  22211   
        Sus. + E7{1}                    7       6      11       1 1.00 1.00            23a  OCC    1613  22211   
        Sus. + E8{1}                    6      13      11       2 1.00 1.00            23a  OCC    2106  22211   
  
 L12    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 157       6       9       0 1.00 1.00 1.00 1.00  23a SUST    1391  16700   
        TR:Amb to T1{1}                 2       2       4       1 1.00 1.00 1.00 1.00 (17) DISP     427  25050   
        Amb to T1{1}                    2       2       4       1 1.00 1.00 1.00 1.00 (17) DISP     427  25050   
        Sus. + E1{1}                    0       8      13       1 1.00 1.00            23a  OCC    1806  22211   
        Sus. + E2{1}                    0      10      12       2 1.00 1.00            23a  OCC    1926  22211   
        Sus. + E3{1}                    6       6      11       1 1.00 1.00            23a  OCC    1639  22211   
        Sus. + E4{1}                    6      12      11       2 1.00 1.00            23a  OCC    2041  22211   
        Sus. + E5{1}                    1       8       9       1 1.00 1.00            23a  OCC    1571  22211   
        Sus. + E6{1}                    1      11       9       2 1.00 1.00            23a  OCC    1872  22211   
        Sus. + E7{1}                    7       6      11       1 1.00 1.00            23a  OCC    1612  22211   
        Sus. + E8{1}                    6      13      11       2 1.00 1.00            23a  OCC    2105  22211   
  
 N38 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1116      23       1       5 1.33 1.10 1.00 1.00  23a SUST     747  16700   
        TR:Amb to T1{1}               331     154      38      39 1.77 1.47 1.00 1.00 (17) DISP    2100  25050   
        Amb to T1{1}                  331     154      38      39 1.77 1.47 1.00 1.00 (17) DISP    2100  25050   
        Sus. + E1{1}                   68      61      25      12 1.33 1.10            23a  OCC    1195  22211   
        Sus. + E2{1}                   97      74      10      15 1.33 1.10            23a  OCC    1288  22211   
        Sus. + E3{1}                   69      56      25      13 1.33 1.10            23a  OCC    1150  22211   
        Sus. + E4{1}                   99      68      10      16 1.33 1.10            23a  OCC    1238  22211   
        Sus. + E5{1}                  101      77      24       8 1.33 1.10            23a  OCC    1344  22211   
        Sus. + E6{1}                  131      89      11      11 1.33 1.10            23a  OCC    1450  22211   
        Sus. + E7{1}                  103      72      25       9 1.33 1.10            23a  OCC    1297  22211   
        Sus. + E8{1}                  132      84      11      12 1.33 1.10            23a  OCC    1400  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I08 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       8       1       2 1.29 1.08 1.00 1.00  23a SUST     765  16700   
        TR:Amb to T1{1}                35      38       1       3 1.72 1.44 1.00 1.00 (17) DISP    1425  25050   
        Amb to T1{1}                   35      38       1       3 1.72 1.44 1.00 1.00 (17) DISP    1425  25050   
        Sus. + E1{1}                   16      11       1       3 1.29 1.08            23a  OCC     854  22211   
        Sus. + E2{1}                   25      25       1       2 1.29 1.08            23a  OCC    1271  22211   
        Sus. + E3{1}                   14      13       1       2 1.29 1.08            23a  OCC     914  22211   
        Sus. + E4{1}                   24      23       1       2 1.29 1.08            23a  OCC    1224  22211   
        Sus. + E5{1}                   37      35       2       6 1.29 1.08            23a  OCC    1572  22211   
        Sus. + E6{1}                   44      53       2       5 1.29 1.08            23a  OCC    2099  22211   
        Sus. + E7{1}                   36      33       2       5 1.29 1.08            23a  OCC    1525  22211   
        Sus. + E8{1}                   43      51       2       4 1.29 1.08            23a  OCC    2050  22211   
  
 H08    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      41       7       6 1.00 1.00 1.00 1.00  23a SUST    1454  16700   
        TR:Amb to T1{1}                45       3       1      13 1.00 1.00 1.00 1.00 (17) DISP     292  25050   
        Amb to T1{1}                   45       3       1      13 1.00 1.00 1.00 1.00 (17) DISP     292  25050   
        Sus. + E1{1}                   31      46      28      16 1.00 1.00            23a  OCC    2025  22211   
        Sus. + E2{1}                   17      54      11      18 1.00 1.00            23a  OCC    1873  22211   
        Sus. + E3{1}                   29      44      28      14 1.00 1.00            23a  OCC    1986  22211   
        Sus. + E4{1}                   16      45      10      16 1.00 1.00            23a  OCC    1719  22211   
        Sus. + E5{1}                   34      47      12      21 1.00 1.00            23a  OCC    1860  22211   
        Sus. + E6{1}                   26      56      19      26 1.00 1.00            23a  OCC    2093  22211   
        Sus. + E7{1}                   33      43      11      20 1.00 1.00            23a  OCC    1799  22211   
        Sus. + E8{1}                   24      47      20      24 1.00 1.00            23a  OCC    1978  22211   
  
 C00    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      54       6       5 1.00 1.00 1.00 1.00  23a SUST     919  16700   
        TR:Amb to T1{1}                 7     123      28      42 1.00 1.00 1.00 1.00 (17) DISP     927  25050   
        Amb to T1{1}                    7     123      28      42 1.00 1.00 1.00 1.00 (17) DISP     927  25050   
        Sus. + E1{1}                   32     164       6      23 1.00 1.00            23a  OCC    1739  22211   
        Sus. + E2{1}                   37     201      13      28 1.00 1.00            23a  OCC    2017  22211   
        Sus. + E3{1}                   31     177       7      22 1.00 1.00            23a  OCC    1833  22211   
        Sus. + E4{1}                   36     212      13      27 1.00 1.00            23a  OCC    2090  22211   
        Sus. + E5{1}                   22     137      37       8 1.00 1.00            23a  OCC    1573  22211   
        Sus. + E6{1}                   19     110      21      25 1.00 1.00            23a  OCC    1375  22211   
        Sus. + E7{1}                   23     126      39       8 1.00 1.00            23a  OCC    1504  22211   
        Sus. + E8{1}                   20     100      22      24 1.00 1.00            23a  OCC    1306  22211   
  
 H13 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       5      13       0 1.29 1.08 1.00 1.00  23a SUST     848  16700   
        TR:Amb to T1{1}                44      33      17      13 1.72 1.44 1.00 1.00 (17) DISP    1399  25050   
        Amb to T1{1}                   44      33      17      13 1.72 1.44 1.00 1.00 (17) DISP    1399  25050   
        Sus. + E1{1}                   41      32      21      19 1.29 1.08            23a  OCC    1814  22211   
        Sus. + E2{1}                    6      18      16      19 1.29 1.08            23a  OCC    1425  22211   
        Sus. + E3{1}                   40      31      18      19 1.29 1.08            23a  OCC    1763  22211   
        Sus. + E4{1}                    6      17      19      19 1.29 1.08            23a  OCC    1414  22211   
        Sus. + E5{1}                   44      45      21       3 1.29 1.08            23a  OCC    2088  22211   
        Sus. + E6{1}                   14      31      16       6 1.29 1.08            23a  OCC    1631  22211   
        Sus. + E7{1}                   43      45      18       4 1.29 1.08            23a  OCC    2068  22211   
        Sus. + E8{1}                   13      30      19       5 1.29 1.08            23a  OCC    1610  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 F12    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       3       4       7 1.00 1.00 1.00 1.00  23a SUST    1007  16700   
        TR:Amb to T1{1}                 0       1       4       5 1.00 1.00 1.00 1.00 (17) DISP     560  25050   
        Amb to T1{1}                    0       1       4       5 1.00 1.00 1.00 1.00 (17) DISP     560  25050   
        Sus. + E1{1}                    0       5       5      12 1.00 1.00            23a  OCC    1583  22211   
        Sus. + E2{1}                    0       4       7       7 1.00 1.00            23a  OCC    1232  22211   
        Sus. + E3{1}                    2       5       5      11 1.00 1.00            23a  OCC    1413  22211   
        Sus. + E4{1}                    2       4       5       8 1.00 1.00            23a  OCC    1208  22211   
        Sus. + E5{1}                    1       6       7      17 1.00 1.00            23a  OCC    2087  22211   
        Sus. + E6{1}                    1       3       9      10 1.00 1.00            23a  OCC    1543  22211   
        Sus. + E7{1}                    1       6       6      16 1.00 1.00            23a  OCC    1961  22211   
        Sus. + E8{1}                    1       4       8       9 1.00 1.00            23a  OCC    1414  22211   
  
 L17    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 440      22      14       0 1.72 1.72 1.00 1.00  23a SUST    1442  16700   
        TR:Amb to T1{1}                 2       0       1       0 2.30 2.30 2.30 1.00 (17) DISP      62  25050   
        Amb to T1{1}                    2       0       1       0 2.30 2.30 2.30 1.00 (17) DISP      62  25050   
        Sus. + E1{1}                    6      28      19       0 1.72 1.72            23a  OCC    1747  22211   
        Sus. + E2{1}                    6      27      20       3 1.72 1.72            23a  OCC    1754  22211   
        Sus. + E3{1}                   12      22      15       1 1.72 1.72            23a  OCC    1484  22211   
        Sus. + E4{1}                   12      32      16       3 1.72 1.72            23a  OCC    1861  22211   
        Sus. + E5{1}                    5      27      23       4 1.72 1.72            23a  OCC    1866  22211   
        Sus. + E6{1}                    5      27      23       1 1.72 1.72            23a  OCC    1843  22211   
        Sus. + E7{1}                   13      22      27       5 1.72 1.72            23a  OCC    1966  22211   
        Sus. + E8{1}                   12      32      26       2 1.72 1.72            23a  OCC    2086  22211   
  
 N25  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      44      27      56 1.00 1.00 1.00 1.00  23a SUST     988  16700   
        TR:Amb to T1{1}               155      67       8     118 1.00 1.00 1.00 1.00 (17) DISP     983  25050   
        Amb to T1{1}                  155      67       8     118 1.00 1.00 1.00 1.00 (17) DISP     983  25050   
        Sus. + E1{1}                  117     105      58      76 1.00 1.00            23a  OCC    1556  22211   
        Sus. + E2{1}                  157     104      41      71 1.00 1.00            23a  OCC    1516  22211   
        Sus. + E3{1}                  117     121      59      77 1.00 1.00            23a  OCC    1660  22211   
        Sus. + E4{1}                  158      93      39      71 1.00 1.00            23a  OCC    1440  22211   
        Sus. + E5{1}                  119      91      45     175 1.00 1.00            23a  OCC    1944  22211   
        Sus. + E6{1}                  161     133      36     169 1.00 1.00            23a  OCC    2076  22211   
        Sus. + E7{1}                  120     104      45     163 1.00 1.00            23a  OCC    1912  22211   
        Sus. + E8{1}                  162     121      36     154 1.00 1.00            23a  OCC    1937  22211   
  
 B04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1348     102       4      12 1.00 1.00 1.00 1.00  23a SUST    1373  16700   
        TR:Amb to T1{1}                38      53      17       3 1.00 1.00 1.00 1.00 (17) DISP     404  25050   
        Amb to T1{1}                   38      53      17       3 1.00 1.00 1.00 1.00 (17) DISP     404  25050   
        Sus. + E1{1}                   73     152      81      20 1.00 1.00            23a  OCC    2074  22211   
        Sus. + E2{1}                   48     106      75      47 1.00 1.00            23a  OCC    1967  22211   
        Sus. + E3{1}                   21     131      79      26 1.00 1.00            23a  OCC    1971  22211   
        Sus. + E4{1}                    4     119      74      52 1.00 1.00            23a  OCC    1965  22211   
        Sus. + E5{1}                   17     137      69      38 1.00 1.00            23a  OCC    1944  22211   
        Sus. + E6{1}                   10     113      76      13 1.00 1.00            23a  OCC    1906  22211   
        Sus. + E7{1}                   35     117      71      33 1.00 1.00            23a  OCC    1906  22211   
        Sus. + E8{1}                   62     133      79      18 1.00 1.00            23a  OCC    1990  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 B05 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1348     102       4      12 1.00 1.00 1.00 1.00  23a SUST    1373  16700   
        TR:Amb to T1{1}                38      53      17       3 1.00 1.00 1.00 1.00 (17) DISP     404  25050   
        Amb to T1{1}                   38      53      17       3 1.00 1.00 1.00 1.00 (17) DISP     404  25050   
        Sus. + E1{1}                   73     152      81      20 1.00 1.00            23a  OCC    2073  22211   
        Sus. + E2{1}                   48     106      75      47 1.00 1.00            23a  OCC    1966  22211   
        Sus. + E3{1}                   21     131      79      26 1.00 1.00            23a  OCC    1971  22211   
        Sus. + E4{1}                    4     119      73      52 1.00 1.00            23a  OCC    1965  22211   
        Sus. + E5{1}                   17     137      69      38 1.00 1.00            23a  OCC    1944  22211   
        Sus. + E6{1}                   10     113      76      13 1.00 1.00            23a  OCC    1905  22211   
        Sus. + E7{1}                   35     117      71      33 1.00 1.00            23a  OCC    1906  22211   
        Sus. + E8{1}                   62     133      79      18 1.00 1.00            23a  OCC    1990  22211   
  
 K07    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 575       2       2       0 1.00 1.00 1.00 1.00  23a SUST     618  16700   
        TR:Amb to T1{1}                50      27      34      10 1.00 1.00 1.00 1.00 (17) DISP     999  25050   
        Amb to T1{1}                   50      27      34      10 1.00 1.00 1.00 1.00 (17) DISP     999  25050   
        Sus. + E1{1}                    9      21      41      11 1.00 1.00            23a  OCC    1651  22211   
        Sus. + E2{1}                   44      51      40       1 1.00 1.00            23a  OCC    2071  22211   
        Sus. + E3{1}                    5      20      41      11 1.00 1.00            23a  OCC    1637  22211   
        Sus. + E4{1}                   29      51      40       1 1.00 1.00            23a  OCC    2056  22211   
        Sus. + E5{1}                    2      28      23      17 1.00 1.00            23a  OCC    1486  22211   
        Sus. + E6{1}                   39      47      24       6 1.00 1.00            23a  OCC    1812  22211   
        Sus. + E7{1}                   13      28      23      18 1.00 1.00            23a  OCC    1505  22211   
        Sus. + E8{1}                   24      47      24       6 1.00 1.00            23a  OCC    1804  22211   
  
 S09  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1243      45      83      23 1.18 1.18 1.00 1.00  23a SUST    1402  16700   
        TR:Amb to T1{1}                50      28      43      66 1.57 1.57 1.57 1.00 (17) DISP     749  25050   
        Amb to T1{1}                   50      28      43      66 1.57 1.57 1.57 1.00 (17) DISP     749  25050   
        Sus. + E1{1}                   24      47      91      63 1.18 1.18            23a  OCC    1697  22211   
        Sus. + E2{1}                   29      67     116      81 1.18 1.18            23a  OCC    1948  22211   
        Sus. + E3{1}                   10      62     107      59 1.18 1.18            23a  OCC    1765  22211   
        Sus. + E4{1}                    8      46     125      79 1.18 1.18            23a  OCC    1943  22211   
        Sus. + E5{1}                    0      91     135      28 1.18 1.18            23a  OCC    1988  22211   
        Sus. + E6{1}                   17      81     110      46 1.18 1.18            23a  OCC    1824  22211   
        Sus. + E7{1}                   41     108     126      28 1.18 1.18            23a  OCC    2066  22211   
        Sus. + E8{1}                   24      96     100      45 1.18 1.18            23a  OCC    1892  22211   
  
 S09  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1246      44      83      23 1.18 1.18 1.00 1.00  23a SUST    1399  16700   
        TR:Amb to T1{1}                50      28      43      66 1.57 1.57 1.57 1.00 (17) DISP     749  25050   
        Amb to T1{1}                   50      28      43      66 1.57 1.57 1.57 1.00 (17) DISP     749  25050   
        Sus. + E1{1}                   24      46      91      63 1.18 1.18            23a  OCC    1695  22211   
        Sus. + E2{1}                   29      66     116      82 1.18 1.18            23a  OCC    1946  22211   
        Sus. + E3{1}                   10      61     107      60 1.18 1.18            23a  OCC    1763  22211   
        Sus. + E4{1}                    8      45     125      79 1.18 1.18            23a  OCC    1941  22211   
        Sus. + E5{1}                    1      90     135      28 1.18 1.18            23a  OCC    1986  22211   
        Sus. + E6{1}                   17      80     110      46 1.18 1.18            23a  OCC    1821  22211   
        Sus. + E7{1}                   41     107     126      28 1.18 1.18            23a  OCC    2062  22211   
        Sus. + E8{1}                   24      95     100      45 1.18 1.18            23a  OCC    1888  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I13    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 501       5       5      11 1.00 1.00 1.00 1.00  23a SUST     698  16700   
        TR:Amb to T1{1}                 6      19      16      13 1.00 1.00 1.00 1.00 (17) DISP     597  25050   
        Amb to T1{1}                    6      19      16      13 1.00 1.00 1.00 1.00 (17) DISP     597  25050   
        Sus. + E1{1}                    0      15       8      25 1.00 1.00            23a  OCC    1109  22211   
        Sus. + E2{1}                    1      29      10      11 1.00 1.00            23a  OCC    1260  22211   
        Sus. + E3{1}                    3      14       6      23 1.00 1.00            23a  OCC    1046  22211   
        Sus. + E4{1}                    4      28       9      12 1.00 1.00            23a  OCC    1240  22211   
        Sus. + E5{1}                    1      22      30      63 1.00 1.00            23a  OCC    2059  22211   
        Sus. + E6{1}                    2      35      32      47 1.00 1.00            23a  OCC    1925  22211   
        Sus. + E7{1}                    4      21      29      61 1.00 1.00            23a  OCC    2009  22211   
        Sus. + E8{1}                    5      34      31      45 1.00 1.00            23a  OCC    1878  22211   
  
 C35 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124      50       8      18 1.33 1.10 1.00 1.00  23a SUST    1017  16700   
        TR:Amb to T1{1}                17      71      37      22 1.77 1.47 1.00 1.00 (17) DISP     971  25050   
        Amb to T1{1}                   17      71      37      22 1.77 1.47 1.00 1.00 (17) DISP     971  25050   
        Sus. + E1{1}                   11      83      66      28 1.33 1.10            23a  OCC    1589  22211   
        Sus. + E2{1}                   39     138      76      24 1.33 1.10            23a  OCC    2046  22211   
        Sus. + E3{1}                   12      71      65      32 1.33 1.10            23a  OCC    1531  22211   
        Sus. + E4{1}                   38     127      79      21 1.33 1.10            23a  OCC    1968  22211   
        Sus. + E5{1}                   14     100      72      39 1.33 1.10            23a  OCC    1745  22211   
        Sus. + E6{1}                   29     127      69      25 1.33 1.10            23a  OCC    1921  22211   
        Sus. + E7{1}                   15      86      73      44 1.33 1.10            23a  OCC    1672  22211   
        Sus. + E8{1}                   28     115      72      28 1.33 1.10            23a  OCC    1838  22211   
  
 H17  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512       3      11       6 1.08 1.19 1.00 1.00  23a SUST     813  16700   
        TR:Amb to T1{1}                42       6      48       6 1.44 1.58 1.58 1.00 (17) DISP    1690  25050   
        Amb to T1{1}                   42       6      48       6 1.44 1.58 1.58 1.00 (17) DISP    1690  25050   
        Sus. + E1{1}                   23       7      19      10 1.08 1.19            23a  OCC    1079  22211   
        Sus. + E2{1}                   22      26      51      11 1.08 1.19            23a  OCC    2046  22211   
        Sus. + E3{1}                   23       6      16      11 1.08 1.19            23a  OCC    1033  22211   
        Sus. + E4{1}                   22      27      48      12 1.08 1.19            23a  OCC    1996  22211   
        Sus. + E5{1}                   26      11      28       7 1.08 1.19            23a  OCC    1331  22211   
        Sus. + E6{1}                   26      22      27       8 1.08 1.19            23a  OCC    1481  22211   
        Sus. + E7{1}                   26      10      31       9 1.08 1.19            23a  OCC    1400  22211   
        Sus. + E8{1}                   26      23      25      10 1.08 1.19            23a  OCC    1449  22211   
  
 E03 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1075      42      34       1 1.00 1.00 1.00 1.00  23a SUST     899  16700   
        TR:Amb to T1{1}                38      16     141      55 1.00 1.00 1.00 1.00 (17) DISP    1079  25050   
        Amb to T1{1}                   38      16     141      55 1.00 1.00 1.00 1.00 (17) DISP    1079  25050   
        Sus. + E1{1}                   17      51     110      66 1.00 1.00            23a  OCC    1631  22211   
        Sus. + E2{1}                   11      53     121      72 1.00 1.00            23a  OCC    1718  22211   
        Sus. + E3{1}                   28      61     118      66 1.00 1.00            23a  OCC    1689  22211   
        Sus. + E4{1}                   22      44     129      71 1.00 1.00            23a  OCC    1761  22211   
        Sus. + E5{1}                   27      56     170      65 1.00 1.00            23a  OCC    2003  22211   
        Sus. + E6{1}                   10      73     137      87 1.00 1.00            23a  OCC    1898  22211   
        Sus. + E7{1}                   38      47     176      66 1.00 1.00            23a  OCC    2043  22211   
        Sus. + E8{1}                   22      64     143      87 1.00 1.00            23a  OCC    1920  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E02    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1075      42      34       1 1.00 1.00 1.00 1.00  23a SUST     899  16700   
        TR:Amb to T1{1}                38      16     141      55 1.00 1.00 1.00 1.00 (17) DISP    1077  25050   
        Amb to T1{1}                   38      16     141      55 1.00 1.00 1.00 1.00 (17) DISP    1077  25050   
        Sus. + E1{1}                   17      51     110      66 1.00 1.00            23a  OCC    1630  22211   
        Sus. + E2{1}                   11      53     121      72 1.00 1.00            23a  OCC    1717  22211   
        Sus. + E3{1}                   28      61     118      66 1.00 1.00            23a  OCC    1688  22211   
        Sus. + E4{1}                   22      44     129      71 1.00 1.00            23a  OCC    1760  22211   
        Sus. + E5{1}                   27      56     170      65 1.00 1.00            23a  OCC    2001  22211   
        Sus. + E6{1}                   10      73     137      87 1.00 1.00            23a  OCC    1896  22211   
        Sus. + E7{1}                   38      47     176      66 1.00 1.00            23a  OCC    2041  22211   
        Sus. + E8{1}                   22      64     143      87 1.00 1.00            23a  OCC    1919  22211   
  
 A27    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      63       7      97 1.00 1.00 1.00 1.00  23a SUST    1209  16700   
        TR:Amb to T1{1}                14      33      30     108 1.00 1.00 1.00 1.00 (17) DISP     819  25050   
        Amb to T1{1}                   14      33      30     108 1.00 1.00 1.00 1.00 (17) DISP     819  25050   
        Sus. + E1{1}                   17      67       8     195 1.00 1.00            23a  OCC    1920  22211   
        Sus. + E2{1}                   12      72      19     137 1.00 1.00            23a  OCC    1518  22211   
        Sus. + E3{1}                   17      72       8     186 1.00 1.00            23a  OCC    1854  22211   
        Sus. + E4{1}                   12      86      19     147 1.00 1.00            23a  OCC    1617  22211   
        Sus. + E5{1}                    3      89      10     209 1.00 1.00            23a  OCC    2040  22211   
        Sus. + E6{1}                   10      75      16     124 1.00 1.00            23a  OCC    1432  22211   
        Sus. + E7{1}                    3      75      10     199 1.00 1.00            23a  OCC    1953  22211   
        Sus. + E8{1}                   10      64      16     134 1.00 1.00            23a  OCC    1480  22211   
  
 C02 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1181       7       7       0 1.33 1.10 1.00 1.00  23a SUST     642  16700   
        TR:Amb to T1{1}               102      37      31      22 1.77 1.47 1.00 1.00 (17) DISP     623  25050   
        Amb to T1{1}                  102      37      31      22 1.77 1.47 1.00 1.00 (17) DISP     623  25050   
        Sus. + E1{1}                   34     124      15      16 1.33 1.10            23a  OCC    1783  22211   
        Sus. + E2{1}                   25     150      13      25 1.33 1.10            23a  OCC    2038  22211   
        Sus. + E3{1}                   20     125      14      16 1.33 1.10            23a  OCC    1792  22211   
        Sus. + E4{1}                    9     148      12      24 1.33 1.10            23a  OCC    2013  22211   
        Sus. + E5{1}                    6      71      30      26 1.33 1.10            23a  OCC    1316  22211   
        Sus. + E6{1}                   13      61      27       6 1.33 1.10            23a  OCC    1196  22211   
        Sus. + E7{1}                    9      72      31      28 1.33 1.10            23a  OCC    1331  22211   
        Sus. + E8{1}                   29      63      27       5 1.33 1.10            23a  OCC    1219  22211   
  
 N25  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      44      27      56 1.00 1.00 1.00 1.00  23a SUST     988  16700   
        TR:Amb to T1{1}                18      67       8     118 1.00 1.00 1.00 1.00 (17) DISP     951  25050   
        Amb to T1{1}                   18      67       8     118 1.00 1.00 1.00 1.00 (17) DISP     951  25050   
        Sus. + E1{1}                   20     105      58      76 1.00 1.00            23a  OCC    1512  22211   
        Sus. + E2{1}                   20     104      41      71 1.00 1.00            23a  OCC    1453  22211   
        Sus. + E3{1}                   20     121      59      77 1.00 1.00            23a  OCC    1616  22211   
        Sus. + E4{1}                   21      93      39      71 1.00 1.00            23a  OCC    1378  22211   
        Sus. + E5{1}                   18      91      45     175 1.00 1.00            23a  OCC    1924  22211   
        Sus. + E6{1}                   24     133      36     169 1.00 1.00            23a  OCC    2034  22211   
        Sus. + E7{1}                   17     104      45     163 1.00 1.00            23a  OCC    1886  22211   
        Sus. + E8{1}                   25     121      36     154 1.00 1.00            23a  OCC    1895  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L20    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 430      22      15       0 1.00 1.00 1.00 1.00  23a SUST    1032  16700   
        TR:Amb to T1{1}                 2       1       1       0 1.00 1.00 1.00 1.00 (17) DISP      21  25050   
        Amb to T1{1}                    2       1       1       0 1.00 1.00 1.00 1.00 (17) DISP      21  25050   
        Sus. + E1{1}                    7      46      39       0 1.00 1.00            23a  OCC    1806  22211   
        Sus. + E2{1}                    8      47      40       3 1.00 1.00            23a  OCC    1836  22211   
        Sus. + E3{1}                   13      41      34       1 1.00 1.00            23a  OCC    1645  22211   
        Sus. + E4{1}                   13      53      35       3 1.00 1.00            23a  OCC    1873  22211   
        Sus. + E5{1}                    6      46      42       4 1.00 1.00            23a  OCC    1860  22211   
        Sus. + E6{1}                    6      48      41       1 1.00 1.00            23a  OCC    1873  22211   
        Sus. + E7{1}                   14      40      47       5 1.00 1.00            23a  OCC    1876  22211   
        Sus. + E8{1}                   14      53      46       2 1.00 1.00            23a  OCC    2034  22211   
  
 N23 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      13      28      57 1.33 1.10 1.00 1.00  23a SUST     883  16700   
        TR:Amb to T1{1}                18      76      15     118 1.77 1.47 1.00 1.00 (17) DISP    1266  25050   
        Amb to T1{1}                   18      76      15     118 1.77 1.47 1.00 1.00 (17) DISP    1266  25050   
        Sus. + E1{1}                   20      76      56      76 1.33 1.10            23a  OCC    1556  22211   
        Sus. + E2{1}                   20      72      39      71 1.33 1.10            23a  OCC    1471  22211   
        Sus. + E3{1}                   20      86      57      77 1.33 1.10            23a  OCC    1641  22211   
        Sus. + E4{1}                   21      67      38      71 1.33 1.10            23a  OCC    1429  22211   
        Sus. + E5{1}                   18      66      52     175 1.33 1.10            23a  OCC    1903  22211   
        Sus. + E6{1}                   23      97      31     169 1.33 1.10            23a  OCC    2033  22211   
        Sus. + E7{1}                   16      72      52     163 1.33 1.10            23a  OCC    1863  22211   
        Sus. + E8{1}                   25      91      31     154 1.33 1.10            23a  OCC    1921  22211   
  
 D11 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1204      11       4       3 1.00 1.00 1.00 1.00  23a SUST     653  16700   
        TR:Amb to T1{1}               168      27      18       9 1.00 1.00 1.00 1.00 (17) DISP     311  25050   
        Amb to T1{1}                  168      27      18       9 1.00 1.00 1.00 1.00 (17) DISP     311  25050   
        Sus. + E1{1}                   56     135     127      19 1.00 1.00            23a  OCC    1943  22211   
        Sus. + E2{1}                   13      44     134      48 1.00 1.00            23a  OCC    1681  22211   
        Sus. + E3{1}                   77     139     127      20 1.00 1.00            23a  OCC    1978  22211   
        Sus. + E4{1}                    5      44     132      47 1.00 1.00            23a  OCC    1657  22211   
        Sus. + E5{1}                   80     170      62      60 1.00 1.00            23a  OCC    1975  22211   
        Sus. + E6{1}                    7      37      74      15 1.00 1.00            23a  OCC    1201  22211   
        Sus. + E7{1}                  103     175      64      62 1.00 1.00            23a  OCC    2032  22211   
        Sus. + E8{1}                   12      37      77      14 1.00 1.00            23a  OCC    1219  22211   
  
 S04 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      58      21      44 1.33 1.10 1.00 1.00  23a SUST    1149  16700   
        TR:Amb to T1{1}                37     111      61      15 1.77 1.47 1.00 1.00 (17) DISP    1525  25050   
        Amb to T1{1}                   37     111      61      15 1.77 1.47 1.00 1.00 (17) DISP    1525  25050   
        Sus. + E1{1}                   18     112      54     111 1.33 1.10            23a  OCC    1915  22211   
        Sus. + E2{1}                   19      61      74      97 1.33 1.10            23a  OCC    1730  22211   
        Sus. + E3{1}                   24     115      51     111 1.33 1.10            23a  OCC    1934  22211   
        Sus. + E4{1}                   17      66      71      90 1.33 1.10            23a  OCC    1684  22211   
        Sus. + E5{1}                   37     135      24      49 1.33 1.10            23a  OCC    1908  22211   
        Sus. + E6{1}                   17      68      46      70 1.33 1.10            23a  OCC    1445  22211   
        Sus. + E7{1}                   45     148      24      46 1.33 1.10            23a  OCC    2032  22211   
        Sus. + E8{1}                   16      77      44      71 1.33 1.10            23a  OCC    1483  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 D10    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1204      11       4       3 1.00 1.00 1.00 1.00  23a SUST     653  16700   
        TR:Amb to T1{1}               168      27      18       9 1.00 1.00 1.00 1.00 (17) DISP     310  25050   
        Amb to T1{1}                  168      27      18       9 1.00 1.00 1.00 1.00 (17) DISP     310  25050   
        Sus. + E1{1}                   56     135     127      19 1.00 1.00            23a  OCC    1942  22211   
        Sus. + E2{1}                   13      44     134      48 1.00 1.00            23a  OCC    1680  22211   
        Sus. + E3{1}                   77     139     127      20 1.00 1.00            23a  OCC    1977  22211   
        Sus. + E4{1}                    5      44     132      47 1.00 1.00            23a  OCC    1657  22211   
        Sus. + E5{1}                   80     170      62      60 1.00 1.00            23a  OCC    1974  22211   
        Sus. + E6{1}                    7      37      74      15 1.00 1.00            23a  OCC    1200  22211   
        Sus. + E7{1}                  103     175      64      62 1.00 1.00            23a  OCC    2031  22211   
        Sus. + E8{1}                   12      37      76      14 1.00 1.00            23a  OCC    1218  22211   
  
 N45 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1118      75       5      12 1.00 1.00 1.00 1.00  23a SUST    1072  16700   
        TR:Amb to T1{1}               283       6     193       8 1.00 1.00 1.00 1.00 (17) DISP    1475  25050   
        Amb to T1{1}                  283       6     193       8 1.00 1.00 1.00 1.00 (17) DISP    1475  25050   
        Sus. + E1{1}                   13      82      39      14 1.00 1.00            23a  OCC    1332  22211   
        Sus. + E2{1}                   98      78     129      14 1.00 1.00            23a  OCC    2014  22211   
        Sus. + E3{1}                   14      86      38      12 1.00 1.00            23a  OCC    1333  22211   
        Sus. + E4{1}                   99      90     130      12 1.00 1.00            23a  OCC    2027  22211   
        Sus. + E5{1}                   73      82      92      13 1.00 1.00            23a  OCC    1742  22211   
        Sus. + E6{1}                  158      77      75      12 1.00 1.00            23a  OCC    1657  22211   
        Sus. + E7{1}                   74      86      91      13 1.00 1.00            23a  OCC    1737  22211   
        Sus. + E8{1}                  160      91      77      14 1.00 1.00            23a  OCC    1678  22211   
  
 N46    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1118      76       5      12 1.00 1.00 1.00 1.00  23a SUST    1075  16700   
        TR:Amb to T1{1}               283       5     192       8 1.00 1.00 1.00 1.00 (17) DISP    1464  25050   
        Amb to T1{1}                  283       5     192       8 1.00 1.00 1.00 1.00 (17) DISP    1464  25050   
        Sus. + E1{1}                   13      83      39      14 1.00 1.00            23a  OCC    1335  22211   
        Sus. + E2{1}                   98      78     128      14 1.00 1.00            23a  OCC    2013  22211   
        Sus. + E3{1}                   14      86      38      12 1.00 1.00            23a  OCC    1336  22211   
        Sus. + E4{1}                   99      91     129      12 1.00 1.00            23a  OCC    2027  22211   
        Sus. + E5{1}                   73      83      92      13 1.00 1.00            23a  OCC    1744  22211   
        Sus. + E6{1}                  158      78      75      12 1.00 1.00            23a  OCC    1657  22211   
        Sus. + E7{1}                   74      86      91      13 1.00 1.00            23a  OCC    1739  22211   
        Sus. + E8{1}                  160      91      76      14 1.00 1.00            23a  OCC    1679  22211   
  
 B05 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1293      80       5      12 1.33 1.10 1.00 1.00  23a SUST    1382  16700   
        TR:Amb to T1{1}                12      43       9      13 1.77 1.47 1.00 1.00 (17) DISP     554  25050   
        Amb to T1{1}                   12      43       9      13 1.77 1.47 1.00 1.00 (17) DISP     554  25050   
        Sus. + E1{1}                   37     117      56      57 1.33 1.10            23a  OCC    2026  22211   
        Sus. + E2{1}                   46      84      71      34 1.33 1.10            23a  OCC    1957  22211   
        Sus. + E3{1}                    6     100      59      52 1.33 1.10            23a  OCC    1931  22211   
        Sus. + E4{1}                    4      94      74      29 1.33 1.10            23a  OCC    1960  22211   
        Sus. + E5{1}                   10     106      62      36 1.33 1.10            23a  OCC    1928  22211   
        Sus. + E6{1}                    1      88      48      60 1.33 1.10            23a  OCC    1875  22211   
        Sus. + E7{1}                   53      89      60      42 1.33 1.10            23a  OCC    1896  22211   
        Sus. + E8{1}                   44     105      46      65 1.33 1.10            23a  OCC    1957  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L13 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 151      10       2       2 1.00 1.00 1.00 1.00  23a SUST    1304  16700   
        TR:Amb to T1{1}                 2       4       1       2 1.31 1.09 1.00 1.00 (17) DISP     533  25050   
        Amb to T1{1}                    2       4       1       2 1.31 1.09 1.00 1.00 (17) DISP     533  25050   
        Sus. + E1{1}                    1      14       3       4 1.00 1.00            23a  OCC    1740  22211   
        Sus. + E2{1}                    0      11       5       7 1.00 1.00            23a  OCC    1859  22211   
        Sus. + E3{1}                    3      12       3       4 1.00 1.00            23a  OCC    1570  22211   
        Sus. + E4{1}                    5      13       5       8 1.00 1.00            23a  OCC    1959  22211   
        Sus. + E5{1}                    1      11       4       3 1.00 1.00            23a  OCC    1498  22211   
        Sus. + E6{1}                    3      14       3       5 1.00 1.00            23a  OCC    1804  22211   
        Sus. + E7{1}                    5      11       4       3 1.00 1.00            23a  OCC    1524  22211   
        Sus. + E8{1}                    7      16       3       5 1.00 1.00            23a  OCC    2023  22211   
  
 G12    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       2       9       1 1.00 1.00 1.00 1.00  23a SUST    1186  16700   
        TR:Amb to T1{1}                 0       1       4       5 1.00 1.00 1.00 1.00 (17) DISP     628  25050   
        Amb to T1{1}                    0       1       4       5 1.00 1.00 1.00 1.00 (17) DISP     628  25050   
        Sus. + E1{1}                    0       4      10       2 1.00 1.00            23a  OCC    1404  22211   
        Sus. + E2{1}                    0       4      10       7 1.00 1.00            23a  OCC    1766  22211   
        Sus. + E3{1}                    2       4      10       2 1.00 1.00            23a  OCC    1362  22211   
        Sus. + E4{1}                    2       4      11       7 1.00 1.00            23a  OCC    1827  22211   
        Sus. + E5{1}                    1       3      14       3 1.00 1.00            23a  OCC    1681  22211   
        Sus. + E6{1}                    1       4      13       9 1.00 1.00            23a  OCC    2022  22211   
        Sus. + E7{1}                    1       2      12       4 1.00 1.00            23a  OCC    1583  22211   
        Sus. + E8{1}                    1       5      11       9 1.00 1.00            23a  OCC    2020  22211   
  
 A29    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      72       0      25 1.00 1.00 1.00 1.00  23a SUST    1059  16700   
        TR:Amb to T1{1}                10      19      23       8 1.00 1.00 1.00 1.00 (17) DISP     220  25050   
        Amb to T1{1}                   10      19      23       8 1.00 1.00 1.00 1.00 (17) DISP     220  25050   
        Sus. + E1{1}                    2     203       8      44 1.00 1.00            23a  OCC    2020  22211   
        Sus. + E2{1}                    1     177      36      48 1.00 1.00            23a  OCC    1882  22211   
        Sus. + E3{1}                    1     185      11      37 1.00 1.00            23a  OCC    1890  22211   
        Sus. + E4{1}                    2     160      39      55 1.00 1.00            23a  OCC    1791  22211   
        Sus. + E5{1}                    6     141      25      49 1.00 1.00            23a  OCC    1626  22211   
        Sus. + E6{1}                    2     171       2      42 1.00 1.00            23a  OCC    1791  22211   
        Sus. + E7{1}                    6     159      22      42 1.00 1.00            23a  OCC    1728  22211   
        Sus. + E8{1}                    1     189       5      49 1.00 1.00            23a  OCC    1928  22211   
  
 H00    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       7      25       0 1.08 1.19 1.00 1.00  23a SUST    1204  16700   
        TR:Amb to T1{1}                26       6       0      13 1.44 1.58 1.58 1.00 (17) DISP     347  25050   
        Amb to T1{1}                   26       6       0      13 1.44 1.58 1.58 1.00 (17) DISP     347  25050   
        Sus. + E1{1}                    2       7      46      12 1.08 1.19            23a  OCC    1826  22211   
        Sus. + E2{1}                   11      10      29      12 1.08 1.19            23a  OCC    1511  22211   
        Sus. + E3{1}                    2       7      40      12 1.08 1.19            23a  OCC    1688  22211   
        Sus. + E4{1}                   11       9      25      12 1.08 1.19            23a  OCC    1475  22211   
        Sus. + E5{1}                    0       7      53      13 1.08 1.19            23a  OCC    2015  22211   
        Sus. + E6{1}                   20      10      30      16 1.08 1.19            23a  OCC    1608  22211   
        Sus. + E7{1}                    0       8      48      14 1.08 1.19            23a  OCC    1901  22211   
        Sus. + E8{1}                   19       9      26      16 1.08 1.19            23a  OCC    1559  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N27  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      25      10      56 1.11 1.23 1.00 1.00  23a SUST     847  16700   
        TR:Amb to T1{1}               155      52      50     118 1.48 1.64 1.64 1.00 (17) DISP    1216  25050   
        Amb to T1{1}                  155      52      50     118 1.48 1.64 1.64 1.00 (17) DISP    1216  25050   
        Sus. + E1{1}                  116      28      63      76 1.11 1.23            23a  OCC    1394  22211   
        Sus. + E2{1}                  158      47      64      71 1.11 1.23            23a  OCC    1443  22211   
        Sus. + E3{1}                  116      28      72      77 1.11 1.23            23a  OCC    1474  22211   
        Sus. + E4{1}                  159      48      60      71 1.11 1.23            23a  OCC    1413  22211   
        Sus. + E5{1}                  118      63      70     175 1.11 1.23            23a  OCC    1937  22211   
        Sus. + E6{1}                  162      89      73     169 1.11 1.23            23a  OCC    2015  22211   
        Sus. + E7{1}                  119      62      74     163 1.11 1.23            23a  OCC    1889  22211   
        Sus. + E8{1}                  163      88      69     154 1.11 1.23            23a  OCC    1921  22211   
  
 S04 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1128      57      46      23 1.33 1.10 1.00 1.00  23a SUST    1198  16700   
        TR:Amb to T1{1}                50     116      10      66 1.77 1.47 1.00 1.00 (17) DISP    1526  25050   
        Amb to T1{1}                   50     116      10      66 1.77 1.47 1.00 1.00 (17) DISP    1526  25050   
        Sus. + E1{1}                   10     100     108      63 1.33 1.10            23a  OCC    1908  22211   
        Sus. + E2{1}                   15      66      94      81 1.33 1.10            23a  OCC    1779  22211   
        Sus. + E3{1}                    4     104     108      60 1.33 1.10            23a  OCC    1919  22211   
        Sus. + E4{1}                    5      57      87      79 1.33 1.10            23a  OCC    1716  22211   
        Sus. + E5{1}                   13     125      53      28 1.33 1.10            23a  OCC    1869  22211   
        Sus. + E6{1}                    3      59      71      45 1.33 1.10            23a  OCC    1452  22211   
        Sus. + E7{1}                   27     140      50      27 1.33 1.10            23a  OCC    2011  22211   
        Sus. + E8{1}                   11      73      72      44 1.33 1.10            23a  OCC    1504  22211   
  
 N47    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1118      84       4      12 1.00 1.00 1.00 1.00  23a SUST    1135  16700   
        TR:Amb to T1{1}               283       5     164       8 1.00 1.00 1.00 1.00 (17) DISP    1270  25050   
        Amb to T1{1}                  283       5     164       8 1.00 1.00 1.00 1.00 (17) DISP    1270  25050   
        Sus. + E1{1}                   12      92      36      14 1.00 1.00            23a  OCC    1379  22211   
        Sus. + E2{1}                   98      88     117      14 1.00 1.00            23a  OCC    1997  22211   
        Sus. + E3{1}                   13      95      35      12 1.00 1.00            23a  OCC    1381  22211   
        Sus. + E4{1}                   99      99     117      12 1.00 1.00            23a  OCC    2010  22211   
        Sus. + E5{1}                   73      92      86      13 1.00 1.00            23a  OCC    1768  22211   
        Sus. + E6{1}                  159      88      66      12 1.00 1.00            23a  OCC    1661  22211   
        Sus. + E7{1}                   74      96      85      13 1.00 1.00            23a  OCC    1764  22211   
        Sus. + E8{1}                  160     100      67      14 1.00 1.00            23a  OCC    1682  22211   
  
 N18    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1128      89      38      17 1.00 1.00 1.00 1.00  23a SUST    1234  16700   
        TR:Amb to T1{1}                38      69      17      51 1.00 1.00 1.00 1.00 (17) DISP     623  25050   
        Amb to T1{1}                   38      69      17      51 1.00 1.00 1.00 1.00 (17) DISP     623  25050   
        Sus. + E1{1}                    8     102      66      40 1.00 1.00            23a  OCC    1517  22211   
        Sus. + E2{1}                   11     105      41      51 1.00 1.00            23a  OCC    1512  22211   
        Sus. + E3{1}                    9     113      67      42 1.00 1.00            23a  OCC    1567  22211   
        Sus. + E4{1}                   11     113      38      53 1.00 1.00            23a  OCC    1550  22211   
        Sus. + E5{1}                   10     186      72      27 1.00 1.00            23a  OCC    1986  22211   
        Sus. + E6{1}                    9     184      43      64 1.00 1.00            23a  OCC    2008  22211   
        Sus. + E7{1}                    8     166      68      25 1.00 1.00            23a  OCC    1840  22211   
        Sus. + E8{1}                    7     161      47      68 1.00 1.00            23a  OCC    1881  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S13    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 428       0      25       3 1.11 1.23 1.00 1.00  23a SUST    1025  16700   
        TR:Amb to T1{1}                 3       2       4       2 1.48 1.64 1.64 1.00 (17) DISP     108  25050   
        Amb to T1{1}                    3       2       4       2 1.48 1.64 1.64 1.00 (17) DISP     108  25050   
        Sus. + E1{1}                    9      31      55       6 1.11 1.23            23a  OCC    1980  22211   
        Sus. + E2{1}                   10      28      51       4 1.11 1.23            23a  OCC    1889  22211   
        Sus. + E3{1}                   11      31      48       7 1.11 1.23            23a  OCC    1886  22211   
        Sus. + E4{1}                   10      28      58       5 1.11 1.23            23a  OCC    2004  22211   
        Sus. + E5{1}                   11      28      57       3 1.11 1.23            23a  OCC    1982  22211   
        Sus. + E6{1}                   12      31      49       5 1.11 1.23            23a  OCC    1891  22211   
        Sus. + E7{1}                   10      28      50       3 1.11 1.23            23a  OCC    1865  22211   
        Sus. + E8{1}                    9      30      55       4 1.11 1.23            23a  OCC    1987  22211   
  
 C23  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120       9      16       3 1.00 1.00 1.00 1.00  23a SUST     657  16700   
        TR:Amb to T1{1}                28      48      17      55 1.00 1.00 1.00 1.00 (17) DISP     529  25050   
        Amb to T1{1}                   28      48      17      55 1.00 1.00 1.00 1.00 (17) DISP     529  25050   
        Sus. + E1{1}                   65      14     128      34 1.00 1.00            23a  OCC    1527  22211   
        Sus. + E2{1}                   22      18      90      44 1.00 1.00            23a  OCC    1281  22211   
        Sus. + E3{1}                   66      16     133      34 1.00 1.00            23a  OCC    1562  22211   
        Sus. + E4{1}                   18      15      86      45 1.00 1.00            23a  OCC    1251  22211   
        Sus. + E5{1}                   62      25     184      64 1.00 1.00            23a  OCC    1985  22211   
        Sus. + E6{1}                   35       9      98      56 1.00 1.00            23a  OCC    1373  22211   
        Sus. + E7{1}                   64      27     186      64 1.00 1.00            23a  OCC    2001  22211   
        Sus. + E8{1}                   31      11      94      56 1.00 1.00            23a  OCC    1350  22211   
  
 A41 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1252      94       5      10 1.33 1.10 1.00 1.00  23a SUST    1490  16700   
        TR:Amb to T1{1}                 3      10       6      16 1.77 1.47 1.00 1.00 (17) DISP     177  25050   
        Amb to T1{1}                    3      10       6      16 1.77 1.47 1.00 1.00 (17) DISP     177  25050   
        Sus. + E1{1}                   25     109      38      33 1.33 1.10            23a  OCC    1845  22211   
        Sus. + E2{1}                   17     106      32      11 1.33 1.10            23a  OCC    1745  22211   
        Sus. + E3{1}                   55      97      36      27 1.33 1.10            23a  OCC    1794  22211   
        Sus. + E4{1}                   48     125      30      16 1.33 1.10            23a  OCC    1871  22211   
        Sus. + E5{1}                   42     140      31      15 1.33 1.10            23a  OCC    2001  22211   
        Sus. + E6{1}                   51     113      37      40 1.33 1.10            23a  OCC    1891  22211   
        Sus. + E7{1}                   12     122      33      21 1.33 1.10            23a  OCC    1853  22211   
        Sus. + E8{1}                   21      95      39      45 1.33 1.10            23a  OCC    1870  22211   
  
 I08 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       8       1       2 1.29 1.08 1.00 1.00  23a SUST     734  16700   
        TR:Amb to T1{1}                32      37       2       2 1.72 1.44 1.00 1.00 (17) DISP    1392  25050   
        Amb to T1{1}                   32      37       2       2 1.72 1.44 1.00 1.00 (17) DISP    1392  25050   
        Sus. + E1{1}                   17      10       1       2 1.29 1.08            23a  OCC     815  22211   
        Sus. + E2{1}                   28      25       1       2 1.29 1.08            23a  OCC    1262  22211   
        Sus. + E3{1}                   16      12       1       2 1.29 1.08            23a  OCC     871  22211   
        Sus. + E4{1}                   27      23       1       2 1.29 1.08            23a  OCC    1221  22211   
        Sus. + E5{1}                   26      31       1       6 1.29 1.08            23a  OCC    1455  22211   
        Sus. + E6{1}                   36      50       1       5 1.29 1.08            23a  OCC    2000  22211   
        Sus. + E7{1}                   26      30       1       5 1.29 1.08            23a  OCC    1414  22211   
        Sus. + E8{1}                   36      48       1       4 1.29 1.08            23a  OCC    1956  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C23  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120       9      16       3 1.00 1.00 1.00 1.00  23a SUST     657  16700   
        TR:Amb to T1{1}                 1      48      17      55 1.00 1.00 1.00 1.00 (17) DISP     521  25050   
        Amb to T1{1}                    1      48      17      55 1.00 1.00 1.00 1.00 (17) DISP     521  25050   
        Sus. + E1{1}                   38      14     128      34 1.00 1.00            23a  OCC    1514  22211   
        Sus. + E2{1}                   49      18      90      44 1.00 1.00            23a  OCC    1292  22211   
        Sus. + E3{1}                   39      16     133      34 1.00 1.00            23a  OCC    1550  22211   
        Sus. + E4{1}                   45      15      86      45 1.00 1.00            23a  OCC    1262  22211   
        Sus. + E5{1}                   35      25     184      64 1.00 1.00            23a  OCC    1973  22211   
        Sus. + E6{1}                   62       9      98      56 1.00 1.00            23a  OCC    1384  22211   
        Sus. + E7{1}                   37      27     186      64 1.00 1.00            23a  OCC    1989  22211   
        Sus. + E8{1}                   58      11      94      56 1.00 1.00            23a  OCC    1360  22211   
  
 C35 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109      45      19       7 1.33 1.10 1.00 1.00  23a SUST     975  16700   
        TR:Amb to T1{1}                23      73      43      11 1.77 1.47 1.00 1.00 (17) DISP    1016  25050   
        Amb to T1{1}                   23      73      43      11 1.77 1.47 1.00 1.00 (17) DISP    1016  25050   
        Sus. + E1{1}                    8      79      52      54 1.33 1.10            23a  OCC    1523  22211   
        Sus. + E2{1}                   34     131      65      60 1.33 1.10            23a  OCC    1976  22211   
        Sus. + E3{1}                    5      68      48      56 1.33 1.10            23a  OCC    1461  22211   
        Sus. + E4{1}                   37     121      70      60 1.33 1.10            23a  OCC    1914  22211   
        Sus. + E5{1}                   11      96      48      67 1.33 1.10            23a  OCC    1675  22211   
        Sus. + E6{1}                   24     120      67      45 1.33 1.10            23a  OCC    1851  22211   
        Sus. + E7{1}                    9      83      45      70 1.33 1.10            23a  OCC    1600  22211   
        Sus. + E8{1}                   26     109      72      45 1.33 1.10            23a  OCC    1783  22211   
  
 N26    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      29      26      56 1.00 1.00 1.00 1.00  23a SUST     905  16700   
        TR:Amb to T1{1}               155      59      18     118 1.00 1.00 1.00 1.00 (17) DISP     965  25050   
        Amb to T1{1}                  155      59      18     118 1.00 1.00 1.00 1.00 (17) DISP     965  25050   
        Sus. + E1{1}                  116      87      42      76 1.00 1.00            23a  OCC    1413  22211   
        Sus. + E2{1}                  157      86      28      71 1.00 1.00            23a  OCC    1405  22211   
        Sus. + E3{1}                  116     100      42      77 1.00 1.00            23a  OCC    1503  22211   
        Sus. + E4{1}                  158      78      30      71 1.00 1.00            23a  OCC    1351  22211   
        Sus. + E5{1}                  118      82      33     175 1.00 1.00            23a  OCC    1870  22211   
        Sus. + E6{1}                  161     107      59     169 1.00 1.00            23a  OCC    1969  22211   
        Sus. + E7{1}                  119      91      32     163 1.00 1.00            23a  OCC    1827  22211   
        Sus. + E8{1}                  162      98      58     154 1.00 1.00            23a  OCC    1850  22211   
  
 C05 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122       5       4       8 1.33 1.10 1.00 1.00  23a SUST     586  16700   
        TR:Amb to T1{1}                39     158       0      24 1.77 1.47 1.00 1.00 (17) DISP    1969  25050   
        Amb to T1{1}                   39     158       0      24 1.77 1.47 1.00 1.00 (17) DISP    1969  25050   
        Sus. + E1{1}                    3      14      18      47 1.33 1.10            23a  OCC     902  22211   
        Sus. + E2{1}                    3      14      10      59 1.33 1.10            23a  OCC     969  22211   
        Sus. + E3{1}                    3      14      19      45 1.33 1.10            23a  OCC     893  22211   
        Sus. + E4{1}                    3      13      10      56 1.33 1.10            23a  OCC     950  22211   
        Sus. + E5{1}                    8       8      37      40 1.33 1.10            23a  OCC     939  22211   
        Sus. + E6{1}                    3      15      11      31 1.33 1.10            23a  OCC     787  22211   
        Sus. + E7{1}                    8       7      38      43 1.33 1.10            23a  OCC     960  22211   
        Sus. + E8{1}                    3      14      11      33 1.33 1.10            23a  OCC     799  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C21 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0      16      15 1.00 1.00 1.00 1.00  23a SUST     649  16700   
        TR:Amb to T1{1}                35      52      31      59 1.00 1.00 1.00 1.00 (17) DISP     601  25050   
        Amb to T1{1}                   35      52      31      59 1.00 1.00 1.00 1.00 (17) DISP     601  25050   
        Sus. + E1{1}                   53      27     188      20 1.00 1.00            23a  OCC    1933  22211   
        Sus. + E2{1}                   45      39      26      29 1.00 1.00            23a  OCC     978  22211   
        Sus. + E3{1}                   53      27     192      24 1.00 1.00            23a  OCC    1966  22211   
        Sus. + E4{1}                   47      39      31      32 1.00 1.00            23a  OCC     994  22211   
        Sus. + E5{1}                   19      53     142      29 1.00 1.00            23a  OCC    1652  22211   
        Sus. + E6{1}                   18      48     101      33 1.00 1.00            23a  OCC    1373  22211   
        Sus. + E7{1}                   17      52     145      32 1.00 1.00            23a  OCC    1674  22211   
        Sus. + E8{1}                   17      47      96      35 1.00 1.00            23a  OCC    1345  22211   
  
 C20    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0      16      15 1.00 1.00 1.00 1.00  23a SUST     649  16700   
        TR:Amb to T1{1}                35      52      31      59 1.00 1.00 1.00 1.00 (17) DISP     601  25050   
        Amb to T1{1}                   35      52      31      59 1.00 1.00 1.00 1.00 (17) DISP     601  25050   
        Sus. + E1{1}                   53      27     187      20 1.00 1.00            23a  OCC    1933  22211   
        Sus. + E2{1}                   45      39      26      29 1.00 1.00            23a  OCC     978  22211   
        Sus. + E3{1}                   53      27     192      24 1.00 1.00            23a  OCC    1965  22211   
        Sus. + E4{1}                   47      39      31      32 1.00 1.00            23a  OCC     994  22211   
        Sus. + E5{1}                   19      53     142      29 1.00 1.00            23a  OCC    1652  22211   
        Sus. + E6{1}                   18      48     100      33 1.00 1.00            23a  OCC    1372  22211   
        Sus. + E7{1}                   17      52     145      32 1.00 1.00            23a  OCC    1673  22211   
        Sus. + E8{1}                   17      47      96      35 1.00 1.00            23a  OCC    1344  22211   
  
 N23 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1023      24      18      60 1.33 1.10 1.00 1.00  23a SUST     868  16700   
        TR:Amb to T1{1}                45      86      62      99 1.77 1.47 1.00 1.00 (17) DISP    1434  25050   
        Amb to T1{1}                   45      86      62      99 1.77 1.47 1.00 1.00 (17) DISP    1434  25050   
        Sus. + E1{1}                   21      88      50      65 1.33 1.10            23a  OCC    1543  22211   
        Sus. + E2{1}                   10      79      34      64 1.33 1.10            23a  OCC    1416  22211   
        Sus. + E3{1}                    0      89      50      65 1.33 1.10            23a  OCC    1547  22211   
        Sus. + E4{1}                   31      82      33      65 1.33 1.10            23a  OCC    1454  22211   
        Sus. + E5{1}                   30      81      77     165 1.33 1.10            23a  OCC    1926  22211   
        Sus. + E6{1}                    1      98      91     142 1.33 1.10            23a  OCC    1963  22211   
        Sus. + E7{1}                    8      80      69     156 1.33 1.10            23a  OCC    1834  22211   
        Sus. + E8{1}                   21     101      82     130 1.33 1.10            23a  OCC    1907  22211   
  
 C25  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      77      14       3 1.00 1.00 1.00 1.00  23a SUST    1090  16700   
        TR:Amb to T1{1}                28      17      74      55 1.00 1.00 1.00 1.00 (17) DISP     666  25050   
        Amb to T1{1}                   28      17      74      55 1.00 1.00 1.00 1.00 (17) DISP     666  25050   
        Sus. + E1{1}                   52     101      52      34 1.00 1.00            23a  OCC    1506  22211   
        Sus. + E2{1}                    9      96     125      44 1.00 1.00            23a  OCC    1962  22211   
        Sus. + E3{1}                   53      83      48      34 1.00 1.00            23a  OCC    1446  22211   
        Sus. + E4{1}                    5     111     120      45 1.00 1.00            23a  OCC    1951  22211   
        Sus. + E5{1}                   50      86      51      64 1.00 1.00            23a  OCC    1627  22211   
        Sus. + E6{1}                   22     108     102      56 1.00 1.00            23a  OCC    1875  22211   
        Sus. + E7{1}                   51      84      46      64 1.00 1.00            23a  OCC    1602  22211   
        Sus. + E8{1}                   18     122      96      56 1.00 1.00            23a  OCC    1876  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H17  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511       5       8      23 1.08 1.19 1.00 1.00  23a SUST     918  16700   
        TR:Amb to T1{1}                22      24      23      17 1.44 1.58 1.58 1.00 (17) DISP    1160  25050   
        Amb to T1{1}                   22      24      23      17 1.44 1.58 1.58 1.00 (17) DISP    1160  25050   
        Sus. + E1{1}                    7      35      28      32 1.08 1.19            23a  OCC    1850  22211   
        Sus. + E2{1}                    7      11      22      24 1.08 1.19            23a  OCC    1317  22211   
        Sus. + E3{1}                    7      34      30      27 1.08 1.19            23a  OCC    1843  22211   
        Sus. + E4{1}                    7      12      20      29 1.08 1.19            23a  OCC    1304  22211   
        Sus. + E5{1}                   32      24       9      32 1.08 1.19            23a  OCC    1449  22211   
        Sus. + E6{1}                   32      24      42      24 1.08 1.19            23a  OCC    1961  22211   
        Sus. + E7{1}                   32      22      12      27 1.08 1.19            23a  OCC    1395  22211   
        Sus. + E8{1}                   32      25      40      30 1.08 1.19            23a  OCC    1932  22211   
  
 A24 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1113       6      62      65 1.33 1.10 1.00 1.00  23a SUST    1125  16700   
        TR:Amb to T1{1}                28      52      71      76 1.77 1.47 1.00 1.00 (17) DISP    1113  25050   
        Amb to T1{1}                   28      52      71      76 1.77 1.47 1.00 1.00 (17) DISP    1113  25050   
        Sus. + E1{1}                   12       6     124     140 1.33 1.10            23a  OCC    1862  22211   
        Sus. + E2{1}                    7      36      95      88 1.33 1.10            23a  OCC    1554  22211   
        Sus. + E3{1}                    5      15     118     135 1.33 1.10            23a  OCC    1804  22211   
        Sus. + E4{1}                   13      45     100      94 1.33 1.10            23a  OCC    1660  22211   
        Sus. + E5{1}                    1      10     141     140 1.33 1.10            23a  OCC    1960  22211   
        Sus. + E6{1}                   19      30      77      89 1.33 1.10            23a  OCC    1446  22211   
        Sus. + E7{1}                    6      10     135     135 1.33 1.10            23a  OCC    1900  22211   
        Sus. + E8{1}                   26      38      83      95 1.33 1.10            23a  OCC    1549  22211   
  
 E07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      84       9      42 1.00 1.00 1.00 1.00  23a SUST    1177  16700   
        TR:Amb to T1{1}               120      91      87      23 1.00 1.00 1.00 1.00 (17) DISP     946  25050   
        Amb to T1{1}                  120      91      87      23 1.00 1.00 1.00 1.00 (17) DISP     946  25050   
        Sus. + E1{1}                   43     149      92      46 1.00 1.00            23a  OCC    1960  22211   
        Sus. + E2{1}                   24     101      89      57 1.00 1.00            23a  OCC    1790  22211   
        Sus. + E3{1}                   43     130      98      56 1.00 1.00            23a  OCC    1928  22211   
        Sus. + E4{1}                   25      87      91      48 1.00 1.00            23a  OCC    1781  22211   
        Sus. + E5{1}                  183     141      56      58 1.00 1.00            23a  OCC    1803  22211   
        Sus. + E6{1}                  126      96      35      74 1.00 1.00            23a  OCC    1528  22211   
        Sus. + E7{1}                  182     118      60      49 1.00 1.00            23a  OCC    1705  22211   
        Sus. + E8{1}                  125     116      36      65 1.00 1.00            23a  OCC    1579  22211   
  
 C25  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      77      14      11 1.00 1.00 1.00 1.00  23a SUST    1092  16700   
        TR:Amb to T1{1}                28      17      74      55 1.00 1.00 1.00 1.00 (17) DISP     666  25050   
        Amb to T1{1}                   28      17      74      55 1.00 1.00 1.00 1.00 (17) DISP     666  25050   
        Sus. + E1{1}                   50     102      53      42 1.00 1.00            23a  OCC    1520  22211   
        Sus. + E2{1}                    7      97     124      52 1.00 1.00            23a  OCC    1958  22211   
        Sus. + E3{1}                   52      85      49      44 1.00 1.00            23a  OCC    1466  22211   
        Sus. + E4{1}                    3     113     118      54 1.00 1.00            23a  OCC    1953  22211   
        Sus. + E5{1}                   48      87      53      70 1.00 1.00            23a  OCC    1622  22211   
        Sus. + E6{1}                   20     109     101      61 1.00 1.00            23a  OCC    1865  22211   
        Sus. + E7{1}                   49      82      47      71 1.00 1.00            23a  OCC    1605  22211   
        Sus. + E8{1}                   16     124      94      63 1.00 1.00            23a  OCC    1873  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I08 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       8       0       3 1.29 1.08 1.00 1.00  23a SUST     762  16700   
        TR:Amb to T1{1}                18      33       1       4 1.72 1.44 1.00 1.00 (17) DISP    1254  25050   
        Amb to T1{1}                   18      33       1       4 1.72 1.44 1.00 1.00 (17) DISP    1254  25050   
        Sus. + E1{1}                    6      13       1       4 1.29 1.08            23a  OCC     915  22211   
        Sus. + E2{1}                    8      21       2       4 1.29 1.08            23a  OCC    1128  22211   
        Sus. + E3{1}                    5      15       1       3 1.29 1.08            23a  OCC     975  22211   
        Sus. + E4{1}                    7      19       1       3 1.29 1.08            23a  OCC    1082  22211   
        Sus. + E5{1}                   26      32       4       4 1.29 1.08            23a  OCC    1477  22211   
        Sus. + E6{1}                   27      48       2       4 1.29 1.08            23a  OCC    1953  22211   
        Sus. + E7{1}                   25      30       4       4 1.29 1.08            23a  OCC    1431  22211   
        Sus. + E8{1}                   26      47       3       3 1.29 1.08            23a  OCC    1905  22211   
  
 C21 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      11      17       3 1.00 1.00 1.00 1.00  23a SUST     669  16700   
        TR:Amb to T1{1}                 1      56      18      55 1.00 1.00 1.00 1.00 (17) DISP     562  25050   
        Amb to T1{1}                    1      56      18      55 1.00 1.00 1.00 1.00 (17) DISP     562  25050   
        Sus. + E1{1}                   40      13     184      34 1.00 1.00            23a  OCC    1915  22211   
        Sus. + E2{1}                   51      23      43      44 1.00 1.00            23a  OCC    1047  22211   
        Sus. + E3{1}                   41      15     189      34 1.00 1.00            23a  OCC    1952  22211   
        Sus. + E4{1}                   47      25      37      45 1.00 1.00            23a  OCC    1030  22211   
        Sus. + E5{1}                   37      16     164      64 1.00 1.00            23a  OCC    1842  22211   
        Sus. + E6{1}                   64      23     119      56 1.00 1.00            23a  OCC    1531  22211   
        Sus. + E7{1}                   39      18     168      64 1.00 1.00            23a  OCC    1866  22211   
        Sus. + E8{1}                   60      25     113      56 1.00 1.00            23a  OCC    1497  22211   
  
 C22    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      11      17       3 1.00 1.00 1.00 1.00  23a SUST     669  16700   
        TR:Amb to T1{1}                 1      56      18      55 1.00 1.00 1.00 1.00 (17) DISP     562  25050   
        Amb to T1{1}                    1      56      18      55 1.00 1.00 1.00 1.00 (17) DISP     562  25050   
        Sus. + E1{1}                   40      13     184      34 1.00 1.00            23a  OCC    1914  22211   
        Sus. + E2{1}                   51      23      43      44 1.00 1.00            23a  OCC    1047  22211   
        Sus. + E3{1}                   41      15     188      34 1.00 1.00            23a  OCC    1951  22211   
        Sus. + E4{1}                   47      25      37      45 1.00 1.00            23a  OCC    1030  22211   
        Sus. + E5{1}                   37      16     164      64 1.00 1.00            23a  OCC    1842  22211   
        Sus. + E6{1}                   64      23     119      56 1.00 1.00            23a  OCC    1531  22211   
        Sus. + E7{1}                   39      18     168      64 1.00 1.00            23a  OCC    1866  22211   
        Sus. + E8{1}                   60      25     113      56 1.00 1.00            23a  OCC    1496  22211   
  
 Q01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1129       0       5       1 1.00 1.00 1.00 1.00  23a SUST     565  16700   
        TR:Amb to T1{1}                67      46      52      39 1.00 1.00 1.00 1.00 (17) DISP     580  25050   
        Amb to T1{1}                   67      46      52      39 1.00 1.00 1.00 1.00 (17) DISP     580  25050   
        Sus. + E1{1}                  152      13     114       5 1.00 1.00            23a  OCC    1429  22211   
        Sus. + E2{1}                  175       4     185       9 1.00 1.00            23a  OCC    1949  22211   
        Sus. + E3{1}                  152      14     113       4 1.00 1.00            23a  OCC    1426  22211   
        Sus. + E4{1}                  174       5     184       8 1.00 1.00            23a  OCC    1946  22211   
        Sus. + E5{1}                  206      16      68       7 1.00 1.00            23a  OCC    1132  22211   
        Sus. + E6{1}                  228       6     138      11 1.00 1.00            23a  OCC    1640  22211   
        Sus. + E7{1}                  205      16      68       7 1.00 1.00            23a  OCC    1133  22211   
        Sus. + E8{1}                  227       6     138      11 1.00 1.00            23a  OCC    1641  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N42  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117       4       7      40 1.11 1.23 1.00 1.00  23a SUST     664  16700   
        TR:Amb to T1{1}               301     121       1       9 1.48 1.64 1.64 1.00 (17) DISP    1465  25050   
        Amb to T1{1}                  301     121       1       9 1.48 1.64 1.64 1.00 (17) DISP    1465  25050   
        Sus. + E1{1}                    2      60       7      42 1.11 1.23            23a  OCC    1108  22211   
        Sus. + E2{1}                  105     105      14      40 1.11 1.23            23a  OCC    1525  22211   
        Sus. + E3{1}                    3      59       9      47 1.11 1.23            23a  OCC    1107  22211   
        Sus. + E4{1}                  107     106      16      50 1.11 1.23            23a  OCC    1536  22211   
        Sus. + E5{1}                   35     162       9      43 1.11 1.23            23a  OCC    1945  22211   
        Sus. + E6{1}                  139       6      16      40 1.11 1.23            23a  OCC     806  22211   
        Sus. + E7{1}                   37     161      11      46 1.11 1.23            23a  OCC    1940  22211   
        Sus. + E8{1}                  140       5      18      49 1.11 1.23            23a  OCC     836  22211   
  
 A18  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1110     116       6       9 1.00 1.00 1.00 1.00  23a SUST    1365  16700   
        TR:Amb to T1{1}               106     107      18       8 1.00 1.00 1.00 1.00 (17) DISP     806  25050   
        Amb to T1{1}                  106     107      18       8 1.00 1.00 1.00 1.00 (17) DISP     806  25050   
        Sus. + E1{1}                   47     183      19      20 1.00 1.00            23a  OCC    1882  22211   
        Sus. + E2{1}                  134     142      29      15 1.00 1.00            23a  OCC    1679  22211   
        Sus. + E3{1}                   56     160      28      19 1.00 1.00            23a  OCC    1751  22211   
        Sus. + E4{1}                  143     120      38      14 1.00 1.00            23a  OCC    1669  22211   
        Sus. + E5{1}                   46     139      61       9 1.00 1.00            23a  OCC    1817  22211   
        Sus. + E6{1}                  133     135      57      14 1.00 1.00            23a  OCC    1824  22211   
        Sus. + E7{1}                   55     117      67      11 1.00 1.00            23a  OCC    1834  22211   
        Sus. + E8{1}                  142     158      63      16 1.00 1.00            23a  OCC    1944  22211   
  
 N35 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1064       4       2       0 1.33 1.10 1.00 1.00  23a SUST     538  16700   
        TR:Amb to T1{1}               150     151      27      15 1.77 1.47 1.00 1.00 (17) DISP    1943  25050   
        Amb to T1{1}                  150     151      27      15 1.77 1.47 1.00 1.00 (17) DISP    1943  25050   
        Sus. + E1{1}                   26      32      13      18 1.33 1.10            23a  OCC     866  22211   
        Sus. + E2{1}                   28      48       6      14 1.33 1.10            23a  OCC     985  22211   
        Sus. + E3{1}                   40      33      12      18 1.33 1.10            23a  OCC     874  22211   
        Sus. + E4{1}                   42      48       6      14 1.33 1.10            23a  OCC     998  22211   
        Sus. + E5{1}                   40      47       6      21 1.33 1.10            23a  OCC    1002  22211   
        Sus. + E6{1}                   41      63       5      12 1.33 1.10            23a  OCC    1135  22211   
        Sus. + E7{1}                   54      48       5      21 1.33 1.10            23a  OCC    1015  22211   
        Sus. + E8{1}                   56      64       5      12 1.33 1.10            23a  OCC    1149  22211   
  
 I03 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520      10       2       1 1.29 1.08 1.00 1.00  23a SUST     823  16700   
        TR:Amb to T1{1}                23      33       7      12 1.72 1.44 1.00 1.00 (17) DISP    1278  25050   
        Amb to T1{1}                   23      33       7      12 1.72 1.44 1.00 1.00 (17) DISP    1278  25050   
        Sus. + E1{1}                    4      18       9      10 1.29 1.08            23a  OCC    1178  22211   
        Sus. + E2{1}                   13      29       9      10 1.29 1.08            23a  OCC    1435  22211   
        Sus. + E3{1}                    6      20      10      10 1.29 1.08            23a  OCC    1232  22211   
        Sus. + E4{1}                   12      27      10       9 1.29 1.08            23a  OCC    1383  22211   
        Sus. + E5{1}                    4      20      10      11 1.29 1.08            23a  OCC    1233  22211   
        Sus. + E6{1}                   25      46      12      13 1.29 1.08            23a  OCC    1942  22211   
        Sus. + E7{1}                    2      18      11      11 1.29 1.08            23a  OCC    1227  22211   
        Sus. + E8{1}                   24      44      12      12 1.29 1.08            23a  OCC    1884  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 D08 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1127       5       4       3 1.33 1.10 1.00 1.00  23a SUST     586  16700   
        TR:Amb to T1{1}                40     156       8       4 1.77 1.47 1.00 1.00 (17) DISP    1940  25050   
        Amb to T1{1}                   40     156       8       4 1.77 1.47 1.00 1.00 (17) DISP    1940  25050   
        Sus. + E1{1}                   31      91      29      70 1.33 1.10            23a  OCC    1576  22211   
        Sus. + E2{1}                    2      25      38      75 1.33 1.10            23a  OCC    1206  22211   
        Sus. + E3{1}                   32      94      30      71 1.33 1.10            23a  OCC    1603  22211   
        Sus. + E4{1}                    2      25      37      73 1.33 1.10            23a  OCC    1194  22211   
        Sus. + E5{1}                   42     118      57      34 1.33 1.10            23a  OCC    1789  22211   
        Sus. + E6{1}                    0      18      20      39 1.33 1.10            23a  OCC     906  22211   
        Sus. + E7{1}                   44     122      59      34 1.33 1.10            23a  OCC    1830  22211   
        Sus. + E8{1}                    1      18      19      41 1.33 1.10            23a  OCC     911  22211   
  
 H17    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 509       1      17       2 1.08 1.19 1.00 1.00  23a SUST     963  16700   
        TR:Amb to T1{1}                 0      30      23      25 1.44 1.58 1.58 1.00 (17) DISP    1311  25050   
        Amb to T1{1}                    0      30      23      25 1.44 1.58 1.58 1.00 (17) DISP    1311  25050   
        Sus. + E1{1}                    3      28      31      29 1.08 1.19            23a  OCC    1938  22211   
        Sus. + E2{1}                   21      17      21      29 1.08 1.19            23a  OCC    1701  22211   
        Sus. + E3{1}                    2      28      27      29 1.08 1.19            23a  OCC    1891  22211   
        Sus. + E4{1}                   22      17      17      28 1.08 1.19            23a  OCC    1681  22211   
        Sus. + E5{1}                    7      13      28      18 1.08 1.19            23a  OCC    1510  22211   
        Sus. + E6{1}                   19       2      18      19 1.08 1.19            23a  OCC    1343  22211   
        Sus. + E7{1}                    7      13      24      19 1.08 1.19            23a  OCC    1469  22211   
        Sus. + E8{1}                   20       2      20      19 1.08 1.19            23a  OCC    1363  22211   
  
 A24 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109       7      73      10 1.33 1.10 1.00 1.00  23a SUST    1113  16700   
        TR:Amb to T1{1}                26      51      93       9 1.77 1.47 1.00 1.00 (17) DISP    1157  25050   
        Amb to T1{1}                   26      51      93       9 1.77 1.47 1.00 1.00 (17) DISP    1157  25050   
        Sus. + E1{1}                    3      11     166      21 1.33 1.10            23a  OCC    1862  22211   
        Sus. + E2{1}                   21      43     111      16 1.33 1.10            23a  OCC    1582  22211   
        Sus. + E3{1}                    6      21     162      20 1.33 1.10            23a  OCC    1837  22211   
        Sus. + E4{1}                   30      53     116      14 1.33 1.10            23a  OCC    1681  22211   
        Sus. + E5{1}                    3      12     176      10 1.33 1.10            23a  OCC    1935  22211   
        Sus. + E6{1}                   20      32     102      15 1.33 1.10            23a  OCC    1454  22211   
        Sus. + E7{1}                    6      11     171      11 1.33 1.10            23a  OCC    1899  22211   
        Sus. + E8{1}                   29      41     107      16 1.33 1.10            23a  OCC    1549  22211   
  
 G07 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       9       3       0 1.00 1.00 1.00 1.00  23a SUST    1164  16700   
        TR:Amb to T1{1}                15       2       3       1 1.31 1.09 1.00 1.00 (17) DISP     396  25050   
        Amb to T1{1}                   15       2       3       1 1.31 1.09 1.00 1.00 (17) DISP     396  25050   
        Sus. + E1{1}                   11      11       7       3 1.00 1.00            23a  OCC    1698  22211   
        Sus. + E2{1}                    7      11       6       3 1.00 1.00            23a  OCC    1545  22211   
        Sus. + E3{1}                   11       9       7       3 1.00 1.00            23a  OCC    1585  22211   
        Sus. + E4{1}                    8       9       7       3 1.00 1.00            23a  OCC    1554  22211   
        Sus. + E5{1}                   19      10       6       3 1.00 1.00            23a  OCC    1556  22211   
        Sus. + E6{1}                   17      10       8       4 1.00 1.00            23a  OCC    1780  22211   
        Sus. + E7{1}                   21      12       5       3 1.00 1.00            23a  OCC    1658  22211   
        Sus. + E8{1}                   18      13       9       4 1.00 1.00            23a  OCC    1931  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H13 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511       3      11      23 1.29 1.08 1.00 1.00  23a SUST     935  16700   
        TR:Amb to T1{1}                 6      24      13      17 1.72 1.44 1.00 1.00 (17) DISP    1041  25050   
        Amb to T1{1}                    6      24      13      17 1.72 1.44 1.00 1.00 (17) DISP    1041  25050   
        Sus. + E1{1}                    6      19      28      32 1.29 1.08            23a  OCC    1604  22211   
        Sus. + E2{1}                    7      13      28      24 1.29 1.08            23a  OCC    1443  22211   
        Sus. + E3{1}                    6      18      31      27 1.29 1.08            23a  OCC    1592  22211   
        Sus. + E4{1}                    7      12      30      29 1.29 1.08            23a  OCC    1495  22211   
        Sus. + E5{1}                   14      36      13      32 1.29 1.08            23a  OCC    1929  22211   
        Sus. + E6{1}                   14      29      15      24 1.29 1.08            23a  OCC    1705  22211   
        Sus. + E7{1}                   14      36      16      27 1.29 1.08            23a  OCC    1915  22211   
        Sus. + E8{1}                   14      28      16      29 1.29 1.08            23a  OCC    1705  22211   
  
 R03 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       1       8       4 1.33 1.10 1.00 1.00  23a SUST     589  16700   
        TR:Amb to T1{1}                18      49       1       1 1.77 1.47 1.00 1.00 (17) DISP     615  25050   
        Amb to T1{1}                   18      49       1       1 1.77 1.47 1.00 1.00 (17) DISP     615  25050   
        Sus. + E1{1}                   47     137       9       5 1.33 1.10            23a  OCC    1920  22211   
        Sus. + E2{1}                    4      37       8       4 1.33 1.10            23a  OCC     939  22211   
        Sus. + E3{1}                   47     137       9       4 1.33 1.10            23a  OCC    1919  22211   
        Sus. + E4{1}                    4      37       9       5 1.33 1.10            23a  OCC     939  22211   
        Sus. + E5{1}                   30      45       8       4 1.33 1.10            23a  OCC    1030  22211   
        Sus. + E6{1}                   13      56       8       4 1.33 1.10            23a  OCC    1129  22211   
        Sus. + E7{1}                   30      45       9       4 1.33 1.10            23a  OCC    1029  22211   
        Sus. + E8{1}                   13      56       9       5 1.33 1.10            23a  OCC    1130  22211   
  
 S10 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1248      44      86      23 1.00 1.00 1.00 1.00  23a SUST    1294  16700   
        TR:Amb to T1{1}                50      37      47      66 1.00 1.00 1.00 1.00 (17) DISP     631  25050   
        Amb to T1{1}                   50      37      47      66 1.00 1.00 1.00 1.00 (17) DISP     631  25050   
        Sus. + E1{1}                   25      46     102      63 1.00 1.00            23a  OCC    1605  22211   
        Sus. + E2{1}                   29      65     128      82 1.00 1.00            23a  OCC    1844  22211   
        Sus. + E3{1}                   11      60     119      60 1.00 1.00            23a  OCC    1672  22211   
        Sus. + E4{1}                    9      46     137      79 1.00 1.00            23a  OCC    1842  22211   
        Sus. + E5{1}                    1      93     144      28 1.00 1.00            23a  OCC    1844  22211   
        Sus. + E6{1}                   17      85     120      46 1.00 1.00            23a  OCC    1719  22211   
        Sus. + E7{1}                   41     112     134      28 1.00 1.00            23a  OCC    1918  22211   
        Sus. + E8{1}                   25     102     108      45 1.00 1.00            23a  OCC    1780  22211   
  
 T03    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 438      22       1       3 1.72 1.72 1.00 1.00  23a SUST    1301  16700   
        TR:Amb to T1{1}                 3       1       3       2 2.30 2.30 2.30 1.00 (17) DISP     187  25050   
        Amb to T1{1}                    3       1       3       2 2.30 2.30 2.30 1.00 (17) DISP     187  25050   
        Sus. + E1{1}                    8      31      12       6 1.72 1.72            23a  OCC    1871  22211   
        Sus. + E2{1}                    9      28       8       4 1.72 1.72            23a  OCC    1678  22211   
        Sus. + E3{1}                   10      26      12       7 1.72 1.72            23a  OCC    1771  22211   
        Sus. + E4{1}                    9      34       8       5 1.72 1.72            23a  OCC    1845  22211   
        Sus. + E5{1}                    9      32       8       3 1.72 1.72            23a  OCC    1794  22211   
        Sus. + E6{1}                   11      27      13       5 1.72 1.72            23a  OCC    1805  22211   
        Sus. + E7{1}                    9      27       8       3 1.72 1.72            23a  OCC    1636  22211   
        Sus. + E8{1}                    7      33      13       4 1.72 1.72            23a  OCC    1918  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G10 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       6       2       1 1.00 1.00 1.00 1.00  23a SUST     949  16700   
        TR:Amb to T1{1}                15       3       4       3 1.31 1.09 1.00 1.00 (17) DISP     644  25050   
        Amb to T1{1}                   15       3       4       3 1.31 1.09 1.00 1.00 (17) DISP     644  25050   
        Sus. + E1{1}                   14      12       2       2 1.00 1.00            23a  OCC    1523  22211   
        Sus. + E2{1}                   11      11       7       5 1.00 1.00            23a  OCC    1681  22211   
        Sus. + E3{1}                   14      14       2       2 1.00 1.00            23a  OCC    1662  22211   
        Sus. + E4{1}                   11      13       7       4 1.00 1.00            23a  OCC    1807  22211   
        Sus. + E5{1}                   18      10       4       2 1.00 1.00            23a  OCC    1418  22211   
        Sus. + E6{1}                   15      11       8       5 1.00 1.00            23a  OCC    1818  22211   
        Sus. + E7{1}                   20      12       4       2 1.00 1.00            23a  OCC    1588  22211   
        Sus. + E8{1}                   16      12       9       5 1.00 1.00            23a  OCC    1917  22211   
  
 G07 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 142       8       3       2 1.00 1.00 1.00 1.00  23a SUST    1088  16700   
        TR:Amb to T1{1}                22       3       3       1 1.31 1.09 1.00 1.00 (17) DISP     467  25050   
        Amb to T1{1}                   22       3       3       1 1.31 1.09 1.00 1.00 (17) DISP     467  25050   
        Sus. + E1{1}                   17       9       7       3 1.00 1.00            23a  OCC    1612  22211   
        Sus. + E2{1}                   12       9       6       2 1.00 1.00            23a  OCC    1457  22211   
        Sus. + E3{1}                   16       8       7       3 1.00 1.00            23a  OCC    1526  22211   
        Sus. + E4{1}                   11       8       7       3 1.00 1.00            23a  OCC    1491  22211   
        Sus. + E5{1}                   28      10       6       2 1.00 1.00            23a  OCC    1570  22211   
        Sus. + E6{1}                   25      10       8       3 1.00 1.00            23a  OCC    1760  22211   
        Sus. + E7{1}                   29      12       6       2 1.00 1.00            23a  OCC    1689  22211   
        Sus. + E8{1}                   24      12       9       3 1.00 1.00            23a  OCC    1914  22211   
  
 G07 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 142       8       3       2 1.00 1.00 1.00 1.00  23a SUST    1088  16700   
        TR:Amb to T1{1}                22       3       3       1 1.00 1.00 1.00 1.00 (17) DISP     399  25050   
        Amb to T1{1}                   22       3       3       1 1.00 1.00 1.00 1.00 (17) DISP     399  25050   
        Sus. + E1{1}                   17       9       7       3 1.00 1.00            23a  OCC    1612  22211   
        Sus. + E2{1}                   12       9       6       2 1.00 1.00            23a  OCC    1457  22211   
        Sus. + E3{1}                   16       8       7       3 1.00 1.00            23a  OCC    1526  22211   
        Sus. + E4{1}                   11       8       7       3 1.00 1.00            23a  OCC    1491  22211   
        Sus. + E5{1}                   28      10       6       2 1.00 1.00            23a  OCC    1570  22211   
        Sus. + E6{1}                   25      10       8       3 1.00 1.00            23a  OCC    1760  22211   
        Sus. + E7{1}                   29      12       6       2 1.00 1.00            23a  OCC    1689  22211   
        Sus. + E8{1}                   24      12       9       3 1.00 1.00            23a  OCC    1913  22211   
  
 G08    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 142       8       3       2 1.00 1.00 1.00 1.00  23a SUST    1087  16700   
        TR:Amb to T1{1}                22       3       3       1 1.00 1.00 1.00 1.00 (17) DISP     399  25050   
        Amb to T1{1}                   22       3       3       1 1.00 1.00 1.00 1.00 (17) DISP     399  25050   
        Sus. + E1{1}                   17       9       7       3 1.00 1.00            23a  OCC    1610  22211   
        Sus. + E2{1}                   12       9       6       2 1.00 1.00            23a  OCC    1455  22211   
        Sus. + E3{1}                   16       8       7       3 1.00 1.00            23a  OCC    1525  22211   
        Sus. + E4{1}                   11       8       7       3 1.00 1.00            23a  OCC    1489  22211   
        Sus. + E5{1}                   28      10       6       2 1.00 1.00            23a  OCC    1569  22211   
        Sus. + E6{1}                   25      10       8       3 1.00 1.00            23a  OCC    1759  22211   
        Sus. + E7{1}                   29      12       6       2 1.00 1.00            23a  OCC    1688  22211   
        Sus. + E8{1}                   24      12       9       3 1.00 1.00            23a  OCC    1912  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N45 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      49       5      40 1.00 1.00 1.00 1.00  23a SUST     927  16700   
        TR:Amb to T1{1}               301       1     200       9 1.00 1.00 1.00 1.00 (17) DISP    1531  25050   
        Amb to T1{1}                  301       1     200       9 1.00 1.00 1.00 1.00 (17) DISP    1531  25050   
        Sus. + E1{1}                    1      54      44      42 1.00 1.00            23a  OCC    1215  22211   
        Sus. + E2{1}                  107      50     132      40 1.00 1.00            23a  OCC    1898  22211   
        Sus. + E3{1}                    2      55      44      47 1.00 1.00            23a  OCC    1214  22211   
        Sus. + E4{1}                  108      60     133      50 1.00 1.00            23a  OCC    1911  22211   
        Sus. + E5{1}                   34      53     108      43 1.00 1.00            23a  OCC    1685  22211   
        Sus. + E6{1}                  140      49      69      40 1.00 1.00            23a  OCC    1456  22211   
        Sus. + E7{1}                   35      56     106      46 1.00 1.00            23a  OCC    1679  22211   
        Sus. + E8{1}                  142      61      71      49 1.00 1.00            23a  OCC    1479  22211   
  
 A14 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1113       7       8       3 1.33 1.10 1.00 1.00  23a SUST     615  16700   
        TR:Amb to T1{1}                80     112       5       7 1.77 1.47 1.00 1.00 (17) DISP    1421  25050   
        Amb to T1{1}                   80     112       5       7 1.77 1.47 1.00 1.00 (17) DISP    1421  25050   
        Sus. + E1{1}                   42     107      16       9 1.33 1.10            23a  OCC    1604  22211   
        Sus. + E2{1}                  136     131      13       7 1.33 1.10            23a  OCC    1874  22211   
        Sus. + E3{1}                   49     109      15       9 1.33 1.10            23a  OCC    1625  22211   
        Sus. + E4{1}                  143     134      11       6 1.33 1.10            23a  OCC    1907  22211   
        Sus. + E5{1}                    0      92       9       4 1.33 1.10            23a  OCC    1434  22211   
        Sus. + E6{1}                   93     109      12       6 1.33 1.10            23a  OCC    1638  22211   
        Sus. + E7{1}                    6      92      10       4 1.33 1.10            23a  OCC    1435  22211   
        Sus. + E8{1}                  100     110      13       7 1.33 1.10            23a  OCC    1652  22211   
  
 S24    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     135       0       0 1.00 1.00 1.00 1.00  23a SUST    1501  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   64     175      24      24 1.00 1.00            23a  OCC    1907  22211   
        Sus. + E2{1}                   64     175      24      24 1.00 1.00            23a  OCC    1907  22211   
        Sus. + E3{1}                   64     142      24      24 1.00 1.00            23a  OCC    1775  22211   
        Sus. + E4{1}                   64     142      24      24 1.00 1.00            23a  OCC    1775  22211   
        Sus. + E5{1}                   64     142      24      24 1.00 1.00            23a  OCC    1775  22211   
        Sus. + E6{1}                   64     142      24      24 1.00 1.00            23a  OCC    1775  22211   
        Sus. + E7{1}                   64     175      24      24 1.00 1.00            23a  OCC    1907  22211   
        Sus. + E8{1}                   64     175      24      24 1.00 1.00            23a  OCC    1907  22211   
  
 C15  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      90       3       0 1.00 1.00 1.00 1.00  23a SUST    1181  16700   
        TR:Amb to T1{1}                41      90      21      14 1.00 1.00 1.00 1.00 (17) DISP     671  25050   
        Amb to T1{1}                   41      90      21      14 1.00 1.00 1.00 1.00 (17) DISP     671  25050   
        Sus. + E1{1}                   39     142      66      15 1.00 1.00            23a  OCC    1800  22211   
        Sus. + E2{1}                   34     152      14       6 1.00 1.00            23a  OCC    1653  22211   
        Sus. + E3{1}                   40     163      67      15 1.00 1.00            23a  OCC    1906  22211   
        Sus. + E4{1}                   35     170      12       7 1.00 1.00            23a  OCC    1777  22211   
        Sus. + E5{1}                   19     110      51      19 1.00 1.00            23a  OCC    1587  22211   
        Sus. + E6{1}                   16     119      24       7 1.00 1.00            23a  OCC    1452  22211   
        Sus. + E7{1}                   20      92      51      19 1.00 1.00            23a  OCC    1561  22211   
        Sus. + E8{1}                   17     102      26       8 1.00 1.00            23a  OCC    1383  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A18  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109     116       6       9 1.00 1.00 1.00 1.00  23a SUST    1365  16700   
        TR:Amb to T1{1}                26     107      18       8 1.00 1.00 1.00 1.00 (17) DISP     770  25050   
        Amb to T1{1}                   26     107      18       8 1.00 1.00 1.00 1.00 (17) DISP     770  25050   
        Sus. + E1{1}                   34     183      19      20 1.00 1.00            23a  OCC    1876  22211   
        Sus. + E2{1}                   53     142      29      15 1.00 1.00            23a  OCC    1641  22211   
        Sus. + E3{1}                   25     160      28      19 1.00 1.00            23a  OCC    1737  22211   
        Sus. + E4{1}                   62     120      38      14 1.00 1.00            23a  OCC    1631  22211   
        Sus. + E5{1}                   35     139      61       9 1.00 1.00            23a  OCC    1811  22211   
        Sus. + E6{1}                   51     135      57      14 1.00 1.00            23a  OCC    1786  22211   
        Sus. + E7{1}                   26     117      67      11 1.00 1.00            23a  OCC    1820  22211   
        Sus. + E8{1}                   61     158      63      16 1.00 1.00            23a  OCC    1906  22211   
  
 N30  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      10      21       6 1.00 1.00 1.00 1.00  23a SUST     693  16700   
        TR:Amb to T1{1}               346      42      38       1 1.00 1.00 1.00 1.00 (17) DISP     552  25050   
        Amb to T1{1}                  346      42      38       1 1.00 1.00 1.00 1.00 (17) DISP     552  25050   
        Sus. + E1{1}                  143     104      23       9 1.00 1.00            23a  OCC    1440  22211   
        Sus. + E2{1}                  172     160      47      11 1.00 1.00            23a  OCC    1877  22211   
        Sus. + E3{1}                  144     103      25       9 1.00 1.00            23a  OCC    1433  22211   
        Sus. + E4{1}                  173     159      41      11 1.00 1.00            23a  OCC    1864  22211   
        Sus. + E5{1}                  152     107      26      18 1.00 1.00            23a  OCC    1471  22211   
        Sus. + E6{1}                  181     162      53      15 1.00 1.00            23a  OCC    1906  22211   
        Sus. + E7{1}                  154     106      21      17 1.00 1.00            23a  OCC    1465  22211   
        Sus. + E8{1}                  182     162      48      13 1.00 1.00            23a  OCC    1895  22211   
  
 N44    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      49       5      40 1.00 1.00 1.00 1.00  23a SUST     923  16700   
        TR:Amb to T1{1}               301       1     199       9 1.00 1.00 1.00 1.00 (17) DISP    1523  25050   
        Amb to T1{1}                  301       1     199       9 1.00 1.00 1.00 1.00 (17) DISP    1523  25050   
        Sus. + E1{1}                    1      54      45      42 1.00 1.00            23a  OCC    1213  22211   
        Sus. + E2{1}                  107      50     132      40 1.00 1.00            23a  OCC    1891  22211   
        Sus. + E3{1}                    2      55      44      47 1.00 1.00            23a  OCC    1212  22211   
        Sus. + E4{1}                  108      59     133      50 1.00 1.00            23a  OCC    1905  22211   
        Sus. + E5{1}                   34      53     108      43 1.00 1.00            23a  OCC    1687  22211   
        Sus. + E6{1}                  140      49      68      40 1.00 1.00            23a  OCC    1446  22211   
        Sus. + E7{1}                   35      56     107      46 1.00 1.00            23a  OCC    1681  22211   
        Sus. + E8{1}                  142      61      70      49 1.00 1.00            23a  OCC    1468  22211   
  
 I03 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517      10       1       0 1.29 1.08 1.00 1.00  23a SUST     790  16700   
        TR:Amb to T1{1}                26      34       3      13 1.72 1.44 1.00 1.00 (17) DISP    1299  25050   
        Amb to T1{1}                   26      34       3      13 1.72 1.44 1.00 1.00 (17) DISP    1299  25050   
        Sus. + E1{1}                    6      17       1      12 1.29 1.08            23a  OCC    1148  22211   
        Sus. + E2{1}                   16      28       1      12 1.29 1.08            23a  OCC    1422  22211   
        Sus. + E3{1}                    7      20       1      12 1.29 1.08            23a  OCC    1196  22211   
        Sus. + E4{1}                   16      27       1      12 1.29 1.08            23a  OCC    1372  22211   
        Sus. + E5{1}                    4      17       2      13 1.29 1.08            23a  OCC    1158  22211   
        Sus. + E6{1}                   25      45       2      16 1.29 1.08            23a  OCC    1904  22211   
        Sus. + E7{1}                    5      16       2      14 1.29 1.08            23a  OCC    1156  22211   
        Sus. + E8{1}                   24      43       2      16 1.29 1.08            23a  OCC    1848  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S25 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123     134       0       0 1.00 1.00 1.00 1.00  23a SUST    1496  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   64     174      24      24 1.00 1.00            23a  OCC    1900  22211   
        Sus. + E2{1}                   64     174      24      24 1.00 1.00            23a  OCC    1900  22211   
        Sus. + E3{1}                   64     142      24      24 1.00 1.00            23a  OCC    1769  22211   
        Sus. + E4{1}                   64     142      24      24 1.00 1.00            23a  OCC    1769  22211   
        Sus. + E5{1}                   64     142      24      24 1.00 1.00            23a  OCC    1769  22211   
        Sus. + E6{1}                   64     142      24      24 1.00 1.00            23a  OCC    1769  22211   
        Sus. + E7{1}                   64     174      24      24 1.00 1.00            23a  OCC    1900  22211   
        Sus. + E8{1}                   64     174      24      24 1.00 1.00            23a  OCC    1900  22211   
  
 C02 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1200       1       5       5 1.33 1.10 1.00 1.00  23a SUST     605  16700   
        TR:Amb to T1{1}               151      19      27       2 1.77 1.47 1.00 1.00 (17) DISP     432  25050   
        Amb to T1{1}                  151      19      27       2 1.77 1.47 1.00 1.00 (17) DISP     432  25050   
        Sus. + E1{1}                   17     112      19      12 1.33 1.10            23a  OCC    1680  22211   
        Sus. + E2{1}                    1     135      23      20 1.33 1.10            23a  OCC    1899  22211   
        Sus. + E3{1}                    2     111      18      13 1.33 1.10            23a  OCC    1668  22211   
        Sus. + E4{1}                   22     131      22      19 1.33 1.10            23a  OCC    1872  22211   
        Sus. + E5{1}                   28      57       5      40 1.33 1.10            23a  OCC    1210  22211   
        Sus. + E6{1}                    1      51      21      13 1.33 1.10            23a  OCC    1103  22211   
        Sus. + E7{1}                    9      60       6      42 1.33 1.10            23a  OCC    1233  22211   
        Sus. + E8{1}                   21      55      20      14 1.33 1.10            23a  OCC    1147  22211   
  
 H28    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 577       2       1       1 1.00 1.00 1.00 1.00  23a SUST     633  16700   
        TR:Amb to T1{1}                26      13      31       8 1.00 1.00 1.00 1.00 (17) DISP     755  25050   
        Amb to T1{1}                   26      13      31       8 1.00 1.00 1.00 1.00 (17) DISP     755  25050   
        Sus. + E1{1}                    5      13      22       6 1.00 1.00            23a  OCC    1190  22211   
        Sus. + E2{1}                   14      49      28       8 1.00 1.00            23a  OCC    1878  22211   
        Sus. + E3{1}                   11      14      22       6 1.00 1.00            23a  OCC    1200  22211   
        Sus. + E4{1}                    1      50      28       8 1.00 1.00            23a  OCC    1875  22211   
        Sus. + E5{1}                   14      13      36       3 1.00 1.00            23a  OCC    1474  22211   
        Sus. + E6{1}                   24      49      31       1 1.00 1.00            23a  OCC    1896  22211   
        Sus. + E7{1}                    2      13      36       4 1.00 1.00            23a  OCC    1470  22211   
        Sus. + E8{1}                    8      49      31       1 1.00 1.00            23a  OCC    1893  22211   
  
 S27  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      65      11      44 1.00 1.00 1.00 1.00  23a SUST    1048  16700   
        TR:Amb to T1{1}                35     117      11      14 1.00 1.00 1.00 1.00 (17) DISP     843  25050   
        Amb to T1{1}                   35     117      11      14 1.00 1.00 1.00 1.00 (17) DISP     843  25050   
        Sus. + E1{1}                   29     148      26     111 1.00 1.00            23a  OCC    1845  22211   
        Sus. + E2{1}                   11     120      26      97 1.00 1.00            23a  OCC    1617  22211   
        Sus. + E3{1}                   34     156      29     111 1.00 1.00            23a  OCC    1896  22211   
        Sus. + E4{1}                    9     116      22      90 1.00 1.00            23a  OCC    1555  22211   
        Sus. + E5{1}                   47      65      18      49 1.00 1.00            23a  OCC    1129  22211   
        Sus. + E6{1}                   10      71      38      70 1.00 1.00            23a  OCC    1332  22211   
        Sus. + E7{1}                   55      82      26      46 1.00 1.00            23a  OCC    1238  22211   
        Sus. + E8{1}                    9      76      34      71 1.00 1.00            23a  OCC    1324  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S27  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      65      11      44 1.00 1.00 1.00 1.00  23a SUST    1049  16700   
        TR:Amb to T1{1}                36     117      11      14 1.00 1.00 1.00 1.00 (17) DISP     843  25050   
        Amb to T1{1}                   36     117      11      14 1.00 1.00 1.00 1.00 (17) DISP     843  25050   
        Sus. + E1{1}                   27     148      26     111 1.00 1.00            23a  OCC    1845  22211   
        Sus. + E2{1}                   10     120      26      97 1.00 1.00            23a  OCC    1617  22211   
        Sus. + E3{1}                   33     156      29     111 1.00 1.00            23a  OCC    1896  22211   
        Sus. + E4{1}                    8     116      22      90 1.00 1.00            23a  OCC    1555  22211   
        Sus. + E5{1}                   46      65      18      49 1.00 1.00            23a  OCC    1129  22211   
        Sus. + E6{1}                    8      71      38      70 1.00 1.00            23a  OCC    1331  22211   
        Sus. + E7{1}                   54      82      26      46 1.00 1.00            23a  OCC    1238  22211   
        Sus. + E8{1}                    7      76      34      71 1.00 1.00            23a  OCC    1324  22211   
  
 N23 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                 988      38      54      30 1.00 1.00 1.00 1.00  23a SUST     969  16700   
        TR:Amb to T1{1}                45      86     104      30 1.00 1.00 1.00 1.00 (17) DISP     984  25050   
        Amb to T1{1}                   45      86     104      30 1.00 1.00 1.00 1.00 (17) DISP     984  25050   
        Sus. + E1{1}                   11      98      70      54 1.00 1.00            23a  OCC    1458  22211   
        Sus. + E2{1}                    5      88      66      38 1.00 1.00            23a  OCC    1343  22211   
        Sus. + E3{1}                   19      96      71      55 1.00 1.00            23a  OCC    1452  22211   
        Sus. + E4{1}                   23      93      66      37 1.00 1.00            23a  OCC    1392  22211   
        Sus. + E5{1}                   25      94     162      66 1.00 1.00            23a  OCC    1895  22211   
        Sus. + E6{1}                   25     104     156      39 1.00 1.00            23a  OCC    1857  22211   
        Sus. + E7{1}                    4      89     150      65 1.00 1.00            23a  OCC    1797  22211   
        Sus. + E8{1}                    5     109     142      38 1.00 1.00            23a  OCC    1790  22211   
  
 N22    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                 988      38      54      30 1.00 1.00 1.00 1.00  23a SUST     968  16700   
        TR:Amb to T1{1}                45      86     104      30 1.00 1.00 1.00 1.00 (17) DISP     983  25050   
        Amb to T1{1}                   45      86     104      30 1.00 1.00 1.00 1.00 (17) DISP     983  25050   
        Sus. + E1{1}                   11      98      70      54 1.00 1.00            23a  OCC    1457  22211   
        Sus. + E2{1}                    5      87      66      38 1.00 1.00            23a  OCC    1343  22211   
        Sus. + E3{1}                   19      96      71      55 1.00 1.00            23a  OCC    1451  22211   
        Sus. + E4{1}                   23      93      66      37 1.00 1.00            23a  OCC    1392  22211   
        Sus. + E5{1}                   25      94     162      66 1.00 1.00            23a  OCC    1894  22211   
        Sus. + E6{1}                   25     104     156      39 1.00 1.00            23a  OCC    1856  22211   
        Sus. + E7{1}                    4      89     150      65 1.00 1.00            23a  OCC    1797  22211   
        Sus. + E8{1}                    5     109     142      38 1.00 1.00            23a  OCC    1789  22211   
  
 H10  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517      15       6       0 1.08 1.19 1.00 1.00  23a SUST     902  16700   
        TR:Amb to T1{1}                43      17      29      13 1.44 1.58 1.58 1.00 (17) DISP    1202  25050   
        Amb to T1{1}                   43      17      29      13 1.44 1.58 1.58 1.00 (17) DISP    1202  25050   
        Sus. + E1{1}                   41      20      38      19 1.08 1.19            23a  OCC    1893  22211   
        Sus. + E2{1}                    7      23      23      19 1.08 1.19            23a  OCC    1563  22211   
        Sus. + E3{1}                   40      23      36      19 1.08 1.19            23a  OCC    1869  22211   
        Sus. + E4{1}                    6      19      22      19 1.08 1.19            23a  OCC    1515  22211   
        Sus. + E5{1}                   43      20      37       4 1.08 1.19            23a  OCC    1794  22211   
        Sus. + E6{1}                   15      22      23       6 1.08 1.19            23a  OCC    1419  22211   
        Sus. + E7{1}                   42      24      37       4 1.08 1.19            23a  OCC    1794  22211   
        Sus. + E8{1}                   14      19      22       5 1.08 1.19            23a  OCC    1360  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A26    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      39       3      97 1.00 1.00 1.00 1.00  23a SUST    1072  16700   
        TR:Amb to T1{1}                14      20      38     108 1.00 1.00 1.00 1.00 (17) DISP     814  25050   
        Amb to T1{1}                   14      20      38     108 1.00 1.00 1.00 1.00 (17) DISP     814  25050   
        Sus. + E1{1}                   16      40       4     195 1.00 1.00            23a  OCC    1782  22211   
        Sus. + E2{1}                   12      48      20     137 1.00 1.00            23a  OCC    1395  22211   
        Sus. + E3{1}                   16      48       5     186 1.00 1.00            23a  OCC    1718  22211   
        Sus. + E4{1}                   12      57      24     147 1.00 1.00            23a  OCC    1483  22211   
        Sus. + E5{1}                    2      57       6     209 1.00 1.00            23a  OCC    1891  22211   
        Sus. + E6{1}                    9      49      17     124 1.00 1.00            23a  OCC    1304  22211   
        Sus. + E7{1}                    3      48       3     199 1.00 1.00            23a  OCC    1813  22211   
        Sus. + E8{1}                   10      40      20     134 1.00 1.00            23a  OCC    1364  22211   
  
 C15  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      90       3       0 1.00 1.00 1.00 1.00  23a SUST    1181  16700   
        TR:Amb to T1{1}                 7      90      21      14 1.00 1.00 1.00 1.00 (17) DISP     656  25050   
        Amb to T1{1}                    7      90      21      14 1.00 1.00 1.00 1.00 (17) DISP     656  25050   
        Sus. + E1{1}                    5     142      66      15 1.00 1.00            23a  OCC    1784  22211   
        Sus. + E2{1}                    0     152      14       6 1.00 1.00            23a  OCC    1637  22211   
        Sus. + E3{1}                    6     163      67      15 1.00 1.00            23a  OCC    1891  22211   
        Sus. + E4{1}                    1     170      12       7 1.00 1.00            23a  OCC    1762  22211   
        Sus. + E5{1}                   15     110      51      19 1.00 1.00            23a  OCC    1585  22211   
        Sus. + E6{1}                   18     119      24       7 1.00 1.00            23a  OCC    1452  22211   
        Sus. + E7{1}                   14      92      51      19 1.00 1.00            23a  OCC    1559  22211   
        Sus. + E8{1}                   17     102      26       8 1.00 1.00            23a  OCC    1382  22211   
  
 G10 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       7       2       1 1.00 1.00 1.00 1.00  23a SUST    1016  16700   
        TR:Amb to T1{1}                 1       1       1       5 1.31 1.09 1.00 1.00 (17) DISP     504  25050   
        Amb to T1{1}                    1       1       1       5 1.31 1.09 1.00 1.00 (17) DISP     504  25050   
        Sus. + E1{1}                    0      11       3       2 1.00 1.00            23a  OCC    1406  22211   
        Sus. + E2{1}                    0      11       3       7 1.00 1.00            23a  OCC    1666  22211   
        Sus. + E3{1}                    2      13       3       2 1.00 1.00            23a  OCC    1561  22211   
        Sus. + E4{1}                    2      12       3       7 1.00 1.00            23a  OCC    1792  22211   
        Sus. + E5{1}                    0       9       2       3 1.00 1.00            23a  OCC    1282  22211   
        Sus. + E6{1}                    0      10       4       9 1.00 1.00            23a  OCC    1799  22211   
        Sus. + E7{1}                    2      11       2       4 1.00 1.00            23a  OCC    1430  22211   
        Sus. + E8{1}                    1      11       4       9 1.00 1.00            23a  OCC    1884  22211   
  
 H15  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511      32       2      23 1.00 1.00 1.00 1.00  23a SUST    1339  16700   
        TR:Amb to T1{1}                22      13       2      17 1.00 1.00 1.00 1.00 (17) DISP     471  25050   
        Amb to T1{1}                   22      13       2      17 1.00 1.00 1.00 1.00 (17) DISP     471  25050   
        Sus. + E1{1}                    9      47       7      32 1.00 1.00            23a  OCC    1771  22211   
        Sus. + E2{1}                    9      45       8      24 1.00 1.00            23a  OCC    1681  22211   
        Sus. + E3{1}                    9      55       8      27 1.00 1.00            23a  OCC    1884  22211   
        Sus. + E4{1}                    9      53       8      29 1.00 1.00            23a  OCC    1851  22211   
        Sus. + E5{1}                   30      32      12      32 1.00 1.00            23a  OCC    1678  22211   
        Sus. + E6{1}                   30      33      21      24 1.00 1.00            23a  OCC    1797  22211   
        Sus. + E7{1}                   30      40      12      27 1.00 1.00            23a  OCC    1683  22211   
        Sus. + E8{1}                   30      40      20      30 1.00 1.00            23a  OCC    1843  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G10 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       2       7       1 1.00 1.00 1.00 1.00  23a SUST    1015  16700   
        TR:Amb to T1{1}                 0       1       1       5 1.00 1.00 1.00 1.00 (17) DISP     494  25050   
        Amb to T1{1}                    0       1       1       5 1.00 1.00 1.00 1.00 (17) DISP     494  25050   
        Sus. + E1{1}                    0       3      11       2 1.00 1.00            23a  OCC    1405  22211   
        Sus. + E2{1}                    0       3      11       7 1.00 1.00            23a  OCC    1666  22211   
        Sus. + E3{1}                    2       3      13       2 1.00 1.00            23a  OCC    1560  22211   
        Sus. + E4{1}                    2       3      12       7 1.00 1.00            23a  OCC    1792  22211   
        Sus. + E5{1}                    1       2       9       3 1.00 1.00            23a  OCC    1282  22211   
        Sus. + E6{1}                    1       3      10       9 1.00 1.00            23a  OCC    1799  22211   
        Sus. + E7{1}                    1       2      11       4 1.00 1.00            23a  OCC    1428  22211   
        Sus. + E8{1}                    1       4      11       9 1.00 1.00            23a  OCC    1884  22211   
  
 G11    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 127       2       7       1 1.00 1.00 1.00 1.00  23a SUST    1017  16700   
        TR:Amb to T1{1}                 0       1       1       5 1.00 1.00 1.00 1.00 (17) DISP     494  25050   
        Amb to T1{1}                    0       1       1       5 1.00 1.00 1.00 1.00 (17) DISP     494  25050   
        Sus. + E1{1}                    0       3      11       2 1.00 1.00            23a  OCC    1403  22211   
        Sus. + E2{1}                    0       3      11       7 1.00 1.00            23a  OCC    1666  22211   
        Sus. + E3{1}                    2       3      13       2 1.00 1.00            23a  OCC    1558  22211   
        Sus. + E4{1}                    2       3      12       7 1.00 1.00            23a  OCC    1791  22211   
        Sus. + E5{1}                    1       2       9       3 1.00 1.00            23a  OCC    1281  22211   
        Sus. + E6{1}                    1       3      10       9 1.00 1.00            23a  OCC    1800  22211   
        Sus. + E7{1}                    1       2      11       4 1.00 1.00            23a  OCC    1426  22211   
        Sus. + E8{1}                    1       4      11       9 1.00 1.00            23a  OCC    1883  22211   
  
 H15  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511      32       2      23 1.00 1.00 1.00 1.00  23a SUST    1339  16700   
        TR:Amb to T1{1}                 6      13       2      17 1.00 1.00 1.00 1.00 (17) DISP     461  25050   
        Amb to T1{1}                    6      13       2      17 1.00 1.00 1.00 1.00 (17) DISP     461  25050   
        Sus. + E1{1}                    7      47       7      32 1.00 1.00            23a  OCC    1770  22211   
        Sus. + E2{1}                    7      45       8      24 1.00 1.00            23a  OCC    1680  22211   
        Sus. + E3{1}                    7      55       8      27 1.00 1.00            23a  OCC    1882  22211   
        Sus. + E4{1}                    7      53       8      29 1.00 1.00            23a  OCC    1849  22211   
        Sus. + E5{1}                   14      32      12      32 1.00 1.00            23a  OCC    1666  22211   
        Sus. + E6{1}                   14      33      21      24 1.00 1.00            23a  OCC    1781  22211   
        Sus. + E7{1}                   14      40      12      27 1.00 1.00            23a  OCC    1668  22211   
        Sus. + E8{1}                   14      40      20      30 1.00 1.00            23a  OCC    1828  22211   
  
 I11 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511       1       7       8 1.29 1.08 1.00 1.00  23a SUST     695  16700   
        TR:Amb to T1{1}                26      10       8       8 1.72 1.44 1.00 1.00 (17) DISP     499  25050   
        Amb to T1{1}                   26      10       8       8 1.72 1.44 1.00 1.00 (17) DISP     499  25050   
        Sus. + E1{1}                   11       3      17      18 1.29 1.08            23a  OCC    1042  22211   
        Sus. + E2{1}                   22       5       7       9 1.29 1.08            23a  OCC     836  22211   
        Sus. + E3{1}                   11       3      15      16 1.29 1.08            23a  OCC     988  22211   
        Sus. + E4{1}                   23       5       7      10 1.29 1.08            23a  OCC     847  22211   
        Sus. + E5{1}                   18       5      41      45 1.29 1.08            23a  OCC    1879  22211   
        Sus. + E6{1}                   29       7      30      33 1.29 1.08            23a  OCC    1529  22211   
        Sus. + E7{1}                   19       5      39      43 1.29 1.08            23a  OCC    1838  22211   
        Sus. + E8{1}                   30       7      29      32 1.29 1.08            23a  OCC    1492  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 R03 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       1       2       0 1.33 1.10 1.00 1.00  23a SUST     542  16700   
        TR:Amb to T1{1}                27      53       3       0 1.77 1.47 1.00 1.00 (17) DISP     659  25050   
        Amb to T1{1}                   27      53       3       0 1.77 1.47 1.00 1.00 (17) DISP     659  25050   
        Sus. + E1{1}                   48     138       2       0 1.33 1.10            23a  OCC    1878  22211   
        Sus. + E2{1}                    5      37       2       0 1.33 1.10            23a  OCC     892  22211   
        Sus. + E3{1}                   48     138       2       0 1.33 1.10            23a  OCC    1878  22211   
        Sus. + E4{1}                    5      37       2       0 1.33 1.10            23a  OCC     892  22211   
        Sus. + E5{1}                   48      52       2       0 1.33 1.10            23a  OCC    1058  22211   
        Sus. + E6{1}                    5      50       2       0 1.33 1.10            23a  OCC    1016  22211   
        Sus. + E7{1}                   48      52       2       0 1.33 1.10            23a  OCC    1058  22211   
        Sus. + E8{1}                    5      50       3       0 1.33 1.10            23a  OCC    1016  22211   
  
 G07 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       9       2       3 1.00 1.00 1.00 1.00  23a SUST    1224  16700   
        TR:Amb to T1{1}                 0       0       1       3 1.31 1.09 1.00 1.00 (17) DISP     283  25050   
        Amb to T1{1}                    0       0       1       3 1.31 1.09 1.00 1.00 (17) DISP     283  25050   
        Sus. + E1{1}                    2      14       3       7 1.00 1.00            23a  OCC    1825  22211   
        Sus. + E2{1}                    2      13       2       6 1.00 1.00            23a  OCC    1661  22211   
        Sus. + E3{1}                    0      11       3       7 1.00 1.00            23a  OCC    1661  22211   
        Sus. + E4{1}                    0      10       3       7 1.00 1.00            23a  OCC    1610  22211   
        Sus. + E5{1}                    1      11       2       6 1.00 1.00            23a  OCC    1569  22211   
        Sus. + E6{1}                    1      10       3       8 1.00 1.00            23a  OCC    1787  22211   
        Sus. + E7{1}                    1      11       3       6 1.00 1.00            23a  OCC    1529  22211   
        Sus. + E8{1}                    1      11       4       9 1.00 1.00            23a  OCC    1878  22211   
  
 G06    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       2       9       3 1.00 1.00 1.00 1.00  23a SUST    1225  16700   
        TR:Amb to T1{1}                 0       1       0       3 1.00 1.00 1.00 1.00 (17) DISP     279  25050   
        Amb to T1{1}                    0       1       0       3 1.00 1.00 1.00 1.00 (17) DISP     279  25050   
        Sus. + E1{1}                    2       3      14       7 1.00 1.00            23a  OCC    1828  22211   
        Sus. + E2{1}                    2       2      13       6 1.00 1.00            23a  OCC    1664  22211   
        Sus. + E3{1}                    0       3      11       7 1.00 1.00            23a  OCC    1663  22211   
        Sus. + E4{1}                    0       3      10       7 1.00 1.00            23a  OCC    1611  22211   
        Sus. + E5{1}                    1       2      11       6 1.00 1.00            23a  OCC    1572  22211   
        Sus. + E6{1}                    1       3      10       9 1.00 1.00            23a  OCC    1789  22211   
        Sus. + E7{1}                    1       3      11       6 1.00 1.00            23a  OCC    1527  22211   
        Sus. + E8{1}                    1       4      11       9 1.00 1.00            23a  OCC    1877  22211   
  
 G07 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 126       2       9       3 1.00 1.00 1.00 1.00  23a SUST    1224  16700   
        TR:Amb to T1{1}                 0       1       0       3 1.00 1.00 1.00 1.00 (17) DISP     279  25050   
        Amb to T1{1}                    0       1       0       3 1.00 1.00 1.00 1.00 (17) DISP     279  25050   
        Sus. + E1{1}                    2       3      14       7 1.00 1.00            23a  OCC    1825  22211   
        Sus. + E2{1}                    2       2      13       6 1.00 1.00            23a  OCC    1661  22211   
        Sus. + E3{1}                    0       3      11       7 1.00 1.00            23a  OCC    1660  22211   
        Sus. + E4{1}                    0       3      10       7 1.00 1.00            23a  OCC    1610  22211   
        Sus. + E5{1}                    1       2      11       6 1.00 1.00            23a  OCC    1569  22211   
        Sus. + E6{1}                    1       3      10       9 1.00 1.00            23a  OCC    1787  22211   
        Sus. + E7{1}                    1       3      11       6 1.00 1.00            23a  OCC    1528  22211   
        Sus. + E8{1}                    1       4      11       9 1.00 1.00            23a  OCC    1877  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N24    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      13      28      56 1.00 1.00 1.00 1.00  23a SUST     856  16700   
        TR:Amb to T1{1}                18      76      16     118 1.00 1.00 1.00 1.00 (17) DISP     991  25050   
        Amb to T1{1}                   18      76      16     118 1.00 1.00 1.00 1.00 (17) DISP     991  25050   
        Sus. + E1{1}                   20      77      57      76 1.00 1.00            23a  OCC    1388  22211   
        Sus. + E2{1}                   20      72      40      71 1.00 1.00            23a  OCC    1310  22211   
        Sus. + E3{1}                   20      86      57      77 1.00 1.00            23a  OCC    1450  22211   
        Sus. + E4{1}                   21      68      38      71 1.00 1.00            23a  OCC    1278  22211   
        Sus. + E5{1}                   17      66      53     175 1.00 1.00            23a  OCC    1816  22211   
        Sus. + E6{1}                   24      97      30     169 1.00 1.00            23a  OCC    1876  22211   
        Sus. + E7{1}                   16      72      53     163 1.00 1.00            23a  OCC    1758  22211   
        Sus. + E8{1}                   25      92      31     154 1.00 1.00            23a  OCC    1768  22211   
  
 N23 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      13      28      56 1.00 1.00 1.00 1.00  23a SUST     855  16700   
        TR:Amb to T1{1}                18      76      16     118 1.00 1.00 1.00 1.00 (17) DISP     991  25050   
        Amb to T1{1}                   18      76      16     118 1.00 1.00 1.00 1.00 (17) DISP     991  25050   
        Sus. + E1{1}                   20      76      57      76 1.00 1.00            23a  OCC    1387  22211   
        Sus. + E2{1}                   20      72      40      71 1.00 1.00            23a  OCC    1309  22211   
        Sus. + E3{1}                   20      86      57      77 1.00 1.00            23a  OCC    1449  22211   
        Sus. + E4{1}                   21      67      38      71 1.00 1.00            23a  OCC    1278  22211   
        Sus. + E5{1}                   17      66      53     175 1.00 1.00            23a  OCC    1816  22211   
        Sus. + E6{1}                   24      97      30     169 1.00 1.00            23a  OCC    1875  22211   
        Sus. + E7{1}                   16      72      53     163 1.00 1.00            23a  OCC    1757  22211   
        Sus. + E8{1}                   25      91      31     154 1.00 1.00            23a  OCC    1767  22211   
  
 H24 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 525       3       0       1 1.70 1.41 1.00 1.00  23a SUST     649  16700   
        TR:Amb to T1{1}                26      30      29       8 2.26 1.88 1.00 1.00 (17) DISP    1874  25050   
        Amb to T1{1}                   26      30      29       8 2.26 1.88 1.00 1.00 (17) DISP    1874  25050   
        Sus. + E1{1}                    1       4       9       6 1.70 1.41            23a  OCC     961  22211   
        Sus. + E2{1}                    8      14       5       8 1.70 1.41            23a  OCC    1132  22211   
        Sus. + E3{1}                    4       4       9       6 1.70 1.41            23a  OCC     966  22211   
        Sus. + E4{1}                    5      13       5       8 1.70 1.41            23a  OCC    1100  22211   
        Sus. + E5{1}                    8      10      18       4 1.70 1.41            23a  OCC    1274  22211   
        Sus. + E6{1}                   18      20      21       1 1.70 1.41            23a  OCC    1603  22211   
        Sus. + E7{1}                    5       9      18       4 1.70 1.41            23a  OCC    1256  22211   
        Sus. + E8{1}                   15      19      21       1 1.70 1.41            23a  OCC    1574  22211   
  
 G10 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 142       6       1       2 1.00 1.00 1.00 1.00  23a SUST     872  16700   
        TR:Amb to T1{1}                22       4       5       1 1.31 1.09 1.00 1.00 (17) DISP     716  25050   
        Amb to T1{1}                   22       4       5       1 1.31 1.09 1.00 1.00 (17) DISP     716  25050   
        Sus. + E1{1}                   20      12       2       3 1.00 1.00            23a  OCC    1526  22211   
        Sus. + E2{1}                   15      11       7       2 1.00 1.00            23a  OCC    1635  22211   
        Sus. + E3{1}                   18      13       2       3 1.00 1.00            23a  OCC    1642  22211   
        Sus. + E4{1}                   14      12       7       3 1.00 1.00            23a  OCC    1746  22211   
        Sus. + E5{1}                   25      11       3       2 1.00 1.00            23a  OCC    1449  22211   
        Sus. + E6{1}                   22      11       9       3 1.00 1.00            23a  OCC    1780  22211   
        Sus. + E7{1}                   27      12       4       2 1.00 1.00            23a  OCC    1608  22211   
        Sus. + E8{1}                   22      12       9       3 1.00 1.00            23a  OCC    1871  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 G10 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 142       6       1       2 1.00 1.00 1.00 1.00  23a SUST     872  16700   
        TR:Amb to T1{1}                22       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     621  25050   
        Amb to T1{1}                   22       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     621  25050   
        Sus. + E1{1}                   20      12       2       3 1.00 1.00            23a  OCC    1526  22211   
        Sus. + E2{1}                   15      11       7       2 1.00 1.00            23a  OCC    1635  22211   
        Sus. + E3{1}                   18      13       2       3 1.00 1.00            23a  OCC    1642  22211   
        Sus. + E4{1}                   14      12       7       3 1.00 1.00            23a  OCC    1746  22211   
        Sus. + E5{1}                   25      11       3       2 1.00 1.00            23a  OCC    1450  22211   
        Sus. + E6{1}                   22      11       8       3 1.00 1.00            23a  OCC    1780  22211   
        Sus. + E7{1}                   27      12       4       2 1.00 1.00            23a  OCC    1608  22211   
        Sus. + E8{1}                   22      12       9       3 1.00 1.00            23a  OCC    1871  22211   
  
 I11 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       1       9       2 1.29 1.08 1.00 1.00  23a SUST     741  16700   
        TR:Amb to T1{1}                32      11       8       2 1.72 1.44 1.00 1.00 (17) DISP     524  25050   
        Amb to T1{1}                   32      11       8       2 1.72 1.44 1.00 1.00 (17) DISP     524  25050   
        Sus. + E1{1}                   15       4      23       2 1.29 1.08            23a  OCC    1098  22211   
        Sus. + E2{1}                   30       7      10       2 1.29 1.08            23a  OCC     946  22211   
        Sus. + E3{1}                   14       4      21       2 1.29 1.08            23a  OCC    1046  22211   
        Sus. + E4{1}                   29       6      12       2 1.29 1.08            23a  OCC     950  22211   
        Sus. + E5{1}                   24       6      54       6 1.29 1.08            23a  OCC    1869  22211   
        Sus. + E6{1}                   38       9      38       5 1.29 1.08            23a  OCC    1521  22211   
        Sus. + E7{1}                   23       6      52       6 1.29 1.08            23a  OCC    1828  22211   
        Sus. + E8{1}                   38       8      37       5 1.29 1.08            23a  OCC    1484  22211   
  
 G09    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 142       6       1       2 1.00 1.00 1.00 1.00  23a SUST     871  16700   
        TR:Amb to T1{1}                22       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     621  25050   
        Amb to T1{1}                   22       4       5       1 1.00 1.00 1.00 1.00 (17) DISP     621  25050   
        Sus. + E1{1}                   20      12       2       3 1.00 1.00            23a  OCC    1525  22211   
        Sus. + E2{1}                   15      11       7       2 1.00 1.00            23a  OCC    1633  22211   
        Sus. + E3{1}                   18      13       2       3 1.00 1.00            23a  OCC    1640  22211   
        Sus. + E4{1}                   14      12       7       3 1.00 1.00            23a  OCC    1744  22211   
        Sus. + E5{1}                   25      11       3       2 1.00 1.00            23a  OCC    1448  22211   
        Sus. + E6{1}                   22      11       8       3 1.00 1.00            23a  OCC    1778  22211   
        Sus. + E7{1}                   27      12       4       2 1.00 1.00            23a  OCC    1607  22211   
        Sus. + E8{1}                   22      12       9       3 1.00 1.00            23a  OCC    1869  22211   
  
 H06    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      34       6      11 1.00 1.00 1.00 1.00  23a SUST    1318  16700   
        TR:Amb to T1{1}                45       3       3      14 1.00 1.00 1.00 1.00 (17) DISP     332  25050   
        Amb to T1{1}                   45       3       3      14 1.00 1.00 1.00 1.00 (17) DISP     332  25050   
        Sus. + E1{1}                   28      43      23      16 1.00 1.00            23a  OCC    1794  22211   
        Sus. + E2{1}                   21      39       8      17 1.00 1.00            23a  OCC    1506  22211   
        Sus. + E3{1}                   27      35      22      14 1.00 1.00            23a  OCC    1705  22211   
        Sus. + E4{1}                   20      37      10      14 1.00 1.00            23a  OCC    1466  22211   
        Sus. + E5{1}                   32      44       8      24 1.00 1.00            23a  OCC    1713  22211   
        Sus. + E6{1}                   30      41      23      25 1.00 1.00            23a  OCC    1866  22211   
        Sus. + E7{1}                   31      36       6      24 1.00 1.00            23a  OCC    1614  22211   
        Sus. + E8{1}                   29      35      24      23 1.00 1.00            23a  OCC    1849  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      28       5       5 1.00 1.00 1.00 1.00  23a SUST     738  16700   
        TR:Amb to T1{1}                 7      78      17      42 1.00 1.00 1.00 1.00 (17) DISP     630  25050   
        Amb to T1{1}                    7      78      17      42 1.00 1.00 1.00 1.00 (17) DISP     630  25050   
        Sus. + E1{1}                   31     144       8      23 1.00 1.00            23a  OCC    1596  22211   
        Sus. + E2{1}                   37     176      16      28 1.00 1.00            23a  OCC    1836  22211   
        Sus. + E3{1}                   31     151      10      22 1.00 1.00            23a  OCC    1646  22211   
        Sus. + E4{1}                   36     180      16      27 1.00 1.00            23a  OCC    1862  22211   
        Sus. + E5{1}                   21     103      39       8 1.00 1.00            23a  OCC    1338  22211   
        Sus. + E6{1}                   19      85      18      25 1.00 1.00            23a  OCC    1188  22211   
        Sus. + E7{1}                   22      98      40       8 1.00 1.00            23a  OCC    1314  22211   
        Sus. + E8{1}                   20      81      18      24 1.00 1.00            23a  OCC    1162  22211   
  
 C02 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      28       5       5 1.00 1.00 1.00 1.00  23a SUST     737  16700   
        TR:Amb to T1{1}                 7      78      17      42 1.00 1.00 1.00 1.00 (17) DISP     628  25050   
        Amb to T1{1}                    7      78      17      42 1.00 1.00 1.00 1.00 (17) DISP     628  25050   
        Sus. + E1{1}                   31     144       8      23 1.00 1.00            23a  OCC    1595  22211   
        Sus. + E2{1}                   37     176      16      28 1.00 1.00            23a  OCC    1835  22211   
        Sus. + E3{1}                   31     151      10      22 1.00 1.00            23a  OCC    1644  22211   
        Sus. + E4{1}                   36     179      16      27 1.00 1.00            23a  OCC    1860  22211   
        Sus. + E5{1}                   21     103      39       8 1.00 1.00            23a  OCC    1336  22211   
        Sus. + E6{1}                   19      85      18      25 1.00 1.00            23a  OCC    1187  22211   
        Sus. + E7{1}                   22      98      40       8 1.00 1.00            23a  OCC    1313  22211   
        Sus. + E8{1}                   20      81      18      24 1.00 1.00            23a  OCC    1161  22211   
  
 E09    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      88      10      42 1.00 1.00 1.00 1.00  23a SUST    1209  16700   
        TR:Amb to T1{1}                60      56      62      23 1.00 1.00 1.00 1.00 (17) DISP     629  25050   
        Amb to T1{1}                   60      56      62      23 1.00 1.00 1.00 1.00 (17) DISP     629  25050   
        Sus. + E1{1}                   18     141      60      46 1.00 1.00            23a  OCC    1742  22211   
        Sus. + E2{1}                   37     111      93      57 1.00 1.00            23a  OCC    1857  22211   
        Sus. + E3{1}                   18     121      65      56 1.00 1.00            23a  OCC    1687  22211   
        Sus. + E4{1}                   36      89      95      48 1.00 1.00            23a  OCC    1839  22211   
        Sus. + E5{1}                  126     103      13      58 1.00 1.00            23a  OCC    1413  22211   
        Sus. + E6{1}                   68     121      33      74 1.00 1.00            23a  OCC    1609  22211   
        Sus. + E7{1}                  125      99      10      49 1.00 1.00            23a  OCC    1353  22211   
        Sus. + E8{1}                   68     144      35      65 1.00 1.00            23a  OCC    1710  22211   
  
 T01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 429      25       0       3 1.00 1.00 1.00 1.00  23a SUST     990  16700   
        TR:Amb to T1{1}                 3       3       2       2 1.00 1.00 1.00 1.00 (17) DISP      97  25050   
        Amb to T1{1}                    3       3       2       2 1.00 1.00 1.00 1.00 (17) DISP      97  25050   
        Sus. + E1{1}                    9      51      28       6 1.00 1.00            23a  OCC    1847  22211   
        Sus. + E2{1}                   10      47      25       4 1.00 1.00            23a  OCC    1754  22211   
        Sus. + E3{1}                   11      45      28       7 1.00 1.00            23a  OCC    1766  22211   
        Sus. + E4{1}                   10      54      25       5 1.00 1.00            23a  OCC    1856  22211   
        Sus. + E5{1}                   10      53      25       3 1.00 1.00            23a  OCC    1834  22211   
        Sus. + E6{1}                   12      45      28       5 1.00 1.00            23a  OCC    1772  22211   
        Sus. + E7{1}                   10      47      24       3 1.00 1.00            23a  OCC    1729  22211   
        Sus. + E8{1}                    8      52      27       4 1.00 1.00            23a  OCC    1855  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H10  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      10       0       6 1.08 1.19 1.00 1.00  23a SUST     764  16700   
        TR:Amb to T1{1}                45      20      27      13 1.44 1.58 1.58 1.00 (17) DISP    1205  25050   
        Amb to T1{1}                   45      20      27      13 1.44 1.58 1.58 1.00 (17) DISP    1205  25050   
        Sus. + E1{1}                   36      17      33      16 1.08 1.19            23a  OCC    1715  22211   
        Sus. + E2{1}                   12      15       9      18 1.08 1.19            23a  OCC    1145  22211   
        Sus. + E3{1}                   34      15      33      14 1.08 1.19            23a  OCC    1695  22211   
        Sus. + E4{1}                   11      17       9      16 1.08 1.19            23a  OCC    1146  22211   
        Sus. + E5{1}                   39      15      37      21 1.08 1.19            23a  OCC    1845  22211   
        Sus. + E6{1}                   21      17      13      26 1.08 1.19            23a  OCC    1368  22211   
        Sus. + E7{1}                   38      12      38      20 1.08 1.19            23a  OCC    1852  22211   
        Sus. + E8{1}                   19      19      13      24 1.08 1.19            23a  OCC    1357  22211   
  
 C35 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1099      42      19       9 1.33 1.10 1.00 1.00  23a SUST     947  16700   
        TR:Amb to T1{1}                16      70      24      39 1.77 1.47 1.00 1.00 (17) DISP     948  25050   
        Amb to T1{1}                   16      70      24      39 1.77 1.47 1.00 1.00 (17) DISP     948  25050   
        Sus. + E1{1}                    1      79      30      66 1.33 1.10            23a  OCC    1497  22211   
        Sus. + E2{1}                    9     119      22      80 1.33 1.10            23a  OCC    1850  22211   
        Sus. + E3{1}                    5      69      34      65 1.33 1.10            23a  OCC    1441  22211   
        Sus. + E4{1}                   14     109      20      84 1.33 1.10            23a  OCC    1797  22211   
        Sus. + E5{1}                    2      97      42      71 1.33 1.10            23a  OCC    1667  22211   
        Sus. + E6{1}                    5     110      26      70 1.33 1.10            23a  OCC    1742  22211   
        Sus. + E7{1}                    3      85      47      71 1.33 1.10            23a  OCC    1599  22211   
        Sus. + E8{1}                   10     100      30      74 1.33 1.10            23a  OCC    1684  22211   
  
 I03 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520      10       3       3 1.29 1.08 1.00 1.00  23a SUST     828  16700   
        TR:Amb to T1{1}                 7      29      12       4 1.72 1.44 1.00 1.00 (17) DISP    1145  25050   
        Amb to T1{1}                    7      29      12       4 1.72 1.44 1.00 1.00 (17) DISP    1145  25050   
        Sus. + E1{1}                    0      16      15       4 1.29 1.08            23a  OCC    1164  22211   
        Sus. + E2{1}                    2      26      15       4 1.29 1.08            23a  OCC    1364  22211   
        Sus. + E3{1}                    2      19      15       3 1.29 1.08            23a  OCC    1224  22211   
        Sus. + E4{1}                    1      24      15       3 1.29 1.08            23a  OCC    1322  22211   
        Sus. + E5{1}                   10      21      16       4 1.29 1.08            23a  OCC    1278  22211   
        Sus. + E6{1}                   11      42      19       4 1.29 1.08            23a  OCC    1840  22211   
        Sus. + E7{1}                    8      20      17       4 1.29 1.08            23a  OCC    1279  22211   
        Sus. + E8{1}                   10      40      19       4 1.29 1.08            23a  OCC    1788  22211   
  
 A14 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109       8       7       9 1.33 1.10 1.00 1.00  23a SUST     619  16700   
        TR:Amb to T1{1}                60     105       1       8 1.77 1.47 1.00 1.00 (17) DISP    1320  25050   
        Amb to T1{1}                   60     105       1       8 1.77 1.47 1.00 1.00 (17) DISP    1320  25050   
        Sus. + E1{1}                   22      84      11      20 1.33 1.10            23a  OCC    1365  22211   
        Sus. + E2{1}                  109     123       9      15 1.33 1.10            23a  OCC    1770  22211   
        Sus. + E3{1}                   13      87       9      19 1.33 1.10            23a  OCC    1388  22211   
        Sus. + E4{1}                  119     127       7      14 1.33 1.10            23a  OCC    1813  22211   
        Sus. + E5{1}                   23      85       7       9 1.33 1.10            23a  OCC    1365  22211   
        Sus. + E6{1}                  108     116       8      14 1.33 1.10            23a  OCC    1703  22211   
        Sus. + E7{1}                   14      86       7      11 1.33 1.10            23a  OCC    1368  22211   
        Sus. + E8{1}                  117     118       9      16 1.33 1.10            23a  OCC    1728  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 R03 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       1       8      11 1.33 1.10 1.00 1.00  23a SUST     599  16700   
        TR:Amb to T1{1}                 1      42       2       1 1.77 1.47 1.00 1.00 (17) DISP     520  25050   
        Amb to T1{1}                    1      42       2       1 1.77 1.47 1.00 1.00 (17) DISP     520  25050   
        Sus. + E1{1}                   19     126       9      12 1.33 1.10            23a  OCC    1812  22211   
        Sus. + E2{1}                    3      36       9      11 1.33 1.10            23a  OCC     940  22211   
        Sus. + E3{1}                   19     126      10      12 1.33 1.10            23a  OCC    1812  22211   
        Sus. + E4{1}                    3      36      10      12 1.33 1.10            23a  OCC     940  22211   
        Sus. + E5{1}                    7      32       9      12 1.33 1.10            23a  OCC     898  22211   
        Sus. + E6{1}                   24      60       9      11 1.33 1.10            23a  OCC    1179  22211   
        Sus. + E7{1}                    7      31       9      12 1.33 1.10            23a  OCC     898  22211   
        Sus. + E8{1}                   24      60       9      13 1.33 1.10            23a  OCC    1180  22211   
  
 A24 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109      73       7       9 1.00 1.00 1.00 1.00  23a SUST    1056  16700   
        TR:Amb to T1{1}                26      93      51       8 1.00 1.00 1.00 1.00 (17) DISP     754  25050   
        Amb to T1{1}                   26      93      51       8 1.00 1.00 1.00 1.00 (17) DISP     754  25050   
        Sus. + E1{1}                    3     166      11      20 1.00 1.00            23a  OCC    1735  22211   
        Sus. + E2{1}                   21     112      43      15 1.00 1.00            23a  OCC    1446  22211   
        Sus. + E3{1}                    7     162      21      19 1.00 1.00            23a  OCC    1710  22211   
        Sus. + E4{1}                   30     116      53      14 1.00 1.00            23a  OCC    1522  22211   
        Sus. + E5{1}                    3     176      12       9 1.00 1.00            23a  OCC    1801  22211   
        Sus. + E6{1}                   20     102      32      14 1.00 1.00            23a  OCC    1343  22211   
        Sus. + E7{1}                    6     171      11      11 1.00 1.00            23a  OCC    1768  22211   
        Sus. + E8{1}                   29     107      41      16 1.00 1.00            23a  OCC    1417  22211   
  
 A23    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109      73       7       9 1.00 1.00 1.00 1.00  23a SUST    1055  16700   
        TR:Amb to T1{1}                26      93      51       8 1.00 1.00 1.00 1.00 (17) DISP     753  25050   
        Amb to T1{1}                   26      93      51       8 1.00 1.00 1.00 1.00 (17) DISP     753  25050   
        Sus. + E1{1}                    3     166      11      20 1.00 1.00            23a  OCC    1734  22211   
        Sus. + E2{1}                   21     111      43      15 1.00 1.00            23a  OCC    1445  22211   
        Sus. + E3{1}                    7     162      21      19 1.00 1.00            23a  OCC    1709  22211   
        Sus. + E4{1}                   30     116      53      14 1.00 1.00            23a  OCC    1521  22211   
        Sus. + E5{1}                    3     176      12       9 1.00 1.00            23a  OCC    1799  22211   
        Sus. + E6{1}                   20     102      32      14 1.00 1.00            23a  OCC    1342  22211   
        Sus. + E7{1}                    6     171      11      11 1.00 1.00            23a  OCC    1767  22211   
        Sus. + E8{1}                   29     107      41      16 1.00 1.00            23a  OCC    1416  22211   
  
 N28    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121       6      17       6 1.00 1.00 1.00 1.00  23a SUST     657  16700   
        TR:Amb to T1{1}               291      32     237       1 1.00 1.00 1.00 1.00 (17) DISP    1797  25050   
        Amb to T1{1}                  291      32     237       1 1.00 1.00 1.00 1.00 (17) DISP    1797  25050   
        Sus. + E1{1}                  100      47      24       9 1.00 1.00            23a  OCC    1003  22211   
        Sus. + E2{1}                  107      45      77      11 1.00 1.00            23a  OCC    1226  22211   
        Sus. + E3{1}                  101      53      23       9 1.00 1.00            23a  OCC    1050  22211   
        Sus. + E4{1}                  108      42      75      11 1.00 1.00            23a  OCC    1206  22211   
        Sus. + E5{1}                  109      52      44      18 1.00 1.00            23a  OCC    1102  22211   
        Sus. + E6{1}                  115      52      41      15 1.00 1.00            23a  OCC    1090  22211   
        Sus. + E7{1}                  111      55      44      17 1.00 1.00            23a  OCC    1121  22211   
        Sus. + E8{1}                  117      49      41      13 1.00 1.00            23a  OCC    1072  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1057      45      30       1 1.00 1.00 1.00 1.00  23a SUST     887  16700   
        TR:Amb to T1{1}                38      17      59      55 1.00 1.00 1.00 1.00 (17) DISP     590  25050   
        Amb to T1{1}                   38      17      59      55 1.00 1.00 1.00 1.00 (17) DISP     590  25050   
        Sus. + E1{1}                   14      76      91      66 1.00 1.00            23a  OCC    1574  22211   
        Sus. + E2{1}                    8      49      48      72 1.00 1.00            23a  OCC    1415  22211   
        Sus. + E3{1}                   30      88      84      66 1.00 1.00            23a  OCC    1583  22211   
        Sus. + E4{1}                   24      59      42      71 1.00 1.00            23a  OCC    1413  22211   
        Sus. + E5{1}                   25      47     137      65 1.00 1.00            23a  OCC    1795  22211   
        Sus. + E6{1}                    8      69      74      87 1.00 1.00            23a  OCC    1608  22211   
        Sus. + E7{1}                   40      57     130      66 1.00 1.00            23a  OCC    1769  22211   
        Sus. + E8{1}                   24      59      67      87 1.00 1.00            23a  OCC    1572  22211   
  
 H13 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517      13       5       0 1.00 1.00 1.00 1.00  23a SUST     816  16700   
        TR:Amb to T1{1}                43      17      33      13 1.00 1.00 1.00 1.00 (17) DISP     884  25050   
        Amb to T1{1}                   43      17      33      13 1.00 1.00 1.00 1.00 (17) DISP     884  25050   
        Sus. + E1{1}                   41      21      32      19 1.00 1.00            23a  OCC    1626  22211   
        Sus. + E2{1}                    6      16      18      19 1.00 1.00            23a  OCC    1339  22211   
        Sus. + E3{1}                   40      18      31      19 1.00 1.00            23a  OCC    1585  22211   
        Sus. + E4{1}                    6      18      17      19 1.00 1.00            23a  OCC    1335  22211   
        Sus. + E5{1}                   44      21      45       4 1.00 1.00            23a  OCC    1791  22211   
        Sus. + E6{1}                   14      16      31       6 1.00 1.00            23a  OCC    1431  22211   
        Sus. + E7{1}                   43      18      45       4 1.00 1.00            23a  OCC    1772  22211   
        Sus. + E8{1}                   13      19      30       5 1.00 1.00            23a  OCC    1417  22211   
  
 H12    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517      12       5       0 1.00 1.00 1.00 1.00  23a SUST     814  16700   
        TR:Amb to T1{1}                43      17      33      13 1.00 1.00 1.00 1.00 (17) DISP     884  25050   
        Amb to T1{1}                   43      17      33      13 1.00 1.00 1.00 1.00 (17) DISP     884  25050   
        Sus. + E1{1}                   41      21      32      19 1.00 1.00            23a  OCC    1625  22211   
        Sus. + E2{1}                    6      16      18      19 1.00 1.00            23a  OCC    1337  22211   
        Sus. + E3{1}                   40      18      31      19 1.00 1.00            23a  OCC    1583  22211   
        Sus. + E4{1}                    6      18      17      19 1.00 1.00            23a  OCC    1333  22211   
        Sus. + E5{1}                   44      21      45       4 1.00 1.00            23a  OCC    1788  22211   
        Sus. + E6{1}                   14      16      31       6 1.00 1.00            23a  OCC    1428  22211   
        Sus. + E7{1}                   43      18      45       4 1.00 1.00            23a  OCC    1770  22211   
        Sus. + E8{1}                   13      19      30       5 1.00 1.00            23a  OCC    1415  22211   
  
 I11 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 505       2       0      11 1.29 1.08 1.00 1.00  23a SUST     612  16700   
        TR:Amb to T1{1}                 6       5       3      13 1.72 1.44 1.00 1.00 (17) DISP     340  25050   
        Amb to T1{1}                    6       5       3      13 1.72 1.44 1.00 1.00 (17) DISP     340  25050   
        Sus. + E1{1}                    1       2       1      25 1.29 1.08            23a  OCC     937  22211   
        Sus. + E2{1}                    2       3       2      11 1.29 1.08            23a  OCC     663  22211   
        Sus. + E3{1}                    2       2       1      23 1.29 1.08            23a  OCC     879  22211   
        Sus. + E4{1}                    4       3       2      12 1.29 1.08            23a  OCC     666  22211   
        Sus. + E5{1}                    2       2       4      63 1.29 1.08            23a  OCC    1786  22211   
        Sus. + E6{1}                    3       3       5      47 1.29 1.08            23a  OCC    1435  22211   
        Sus. + E7{1}                    4       2       4      61 1.29 1.08            23a  OCC    1742  22211   
        Sus. + E8{1}                    5       2       5      45 1.29 1.08            23a  OCC    1394  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A41 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1213      80       3      11 1.33 1.10 1.00 1.00  23a SUST    1343  16700   
        TR:Amb to T1{1}                 2       8       4      16 1.77 1.47 1.00 1.00 (17) DISP     161  25050   
        Amb to T1{1}                    2       8       4      16 1.77 1.47 1.00 1.00 (17) DISP     161  25050   
        Sus. + E1{1}                   37      91      19      54 1.33 1.10            23a  OCC    1704  22211   
        Sus. + E2{1}                    3      87      30      33 1.33 1.10            23a  OCC    1622  22211   
        Sus. + E3{1}                   59      85      21      49 1.33 1.10            23a  OCC    1671  22211   
        Sus. + E4{1}                   25     103      33      27 1.33 1.10            23a  OCC    1695  22211   
        Sus. + E5{1}                   17     118      23      35 1.33 1.10            23a  OCC    1781  22211   
        Sus. + E6{1}                   53     100      12      58 1.33 1.10            23a  OCC    1752  22211   
        Sus. + E7{1}                    4     102      21      41 1.33 1.10            23a  OCC    1680  22211   
        Sus. + E8{1}                   31      85      10      63 1.33 1.10            23a  OCC    1730  22211   
  
 A24 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       2      16      97 1.33 1.10 1.00 1.00  23a SUST     961  16700   
        TR:Amb to T1{1}                14      46       7     108 1.77 1.47 1.00 1.00 (17) DISP     954  25050   
        Amb to T1{1}                   14      46       7     108 1.77 1.47 1.00 1.00 (17) DISP     954  25050   
        Sus. + E1{1}                   16       3      21     195 1.33 1.10            23a  OCC    1673  22211   
        Sus. + E2{1}                   11      26      24     137 1.33 1.10            23a  OCC    1339  22211   
        Sus. + E3{1}                   15       7      25     186 1.33 1.10            23a  OCC    1609  22211   
        Sus. + E4{1}                   11      33      28     147 1.33 1.10            23a  OCC    1436  22211   
        Sus. + E5{1}                    2       6      26     209 1.33 1.10            23a  OCC    1774  22211   
        Sus. + E6{1}                    8      22      23     124 1.33 1.10            23a  OCC    1244  22211   
        Sus. + E7{1}                    2       4      22     199 1.33 1.10            23a  OCC    1701  22211   
        Sus. + E8{1}                    9      28      20     134 1.33 1.10            23a  OCC    1329  22211   
  
 A33 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1143      10      26       8 1.33 1.10 1.00 1.00  23a SUST     765  16700   
        TR:Amb to T1{1}                 3      31       7       6 1.77 1.47 1.00 1.00 (17) DISP     393  25050   
        Amb to T1{1}                    3      31       7       6 1.77 1.47 1.00 1.00 (17) DISP     393  25050   
        Sus. + E1{1}                   38     113      41      18 1.33 1.10            23a  OCC    1774  22211   
        Sus. + E2{1}                   30      98      51      38 1.33 1.10            23a  OCC    1668  22211   
        Sus. + E3{1}                   42     109      34      22 1.33 1.10            23a  OCC    1742  22211   
        Sus. + E4{1}                   35      95      58      43 1.33 1.10            23a  OCC    1669  22211   
        Sus. + E5{1}                   29      83      51      26 1.33 1.10            23a  OCC    1516  22211   
        Sus. + E6{1}                   38     101      41       9 1.33 1.10            23a  OCC    1661  22211   
        Sus. + E7{1}                   25      87      43      21 1.33 1.10            23a  OCC    1529  22211   
        Sus. + E8{1}                   34     105      49      14 1.33 1.10            23a  OCC    1705  22211   
  
 I12    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 505       2       0      11 1.00 1.00 1.00 1.00  23a SUST     600  16700   
        TR:Amb to T1{1}                 6       5       3      13 1.00 1.00 1.00 1.00 (17) DISP     298  25050   
        Amb to T1{1}                    6       5       3      13 1.00 1.00 1.00 1.00 (17) DISP     298  25050   
        Sus. + E1{1}                    0       2       1      25 1.00 1.00            23a  OCC     925  22211   
        Sus. + E2{1}                    1       3       2      11 1.00 1.00            23a  OCC     645  22211   
        Sus. + E3{1}                    2       2       1      23 1.00 1.00            23a  OCC     867  22211   
        Sus. + E4{1}                    3       3       2      12 1.00 1.00            23a  OCC     651  22211   
        Sus. + E5{1}                    1       2       3      63 1.00 1.00            23a  OCC    1773  22211   
        Sus. + E6{1}                    2       3       4      47 1.00 1.00            23a  OCC    1422  22211   
        Sus. + E7{1}                    3       2       3      61 1.00 1.00            23a  OCC    1730  22211   
        Sus. + E8{1}                    4       3       4      45 1.00 1.00            23a  OCC    1381  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I11 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 505       2       0      11 1.00 1.00 1.00 1.00  23a SUST     600  16700   
        TR:Amb to T1{1}                 6       5       2      13 1.00 1.00 1.00 1.00 (17) DISP     298  25050   
        Amb to T1{1}                    6       5       2      13 1.00 1.00 1.00 1.00 (17) DISP     298  25050   
        Sus. + E1{1}                    0       2       1      25 1.00 1.00            23a  OCC     925  22211   
        Sus. + E2{1}                    1       3       2      11 1.00 1.00            23a  OCC     644  22211   
        Sus. + E3{1}                    2       2       1      23 1.00 1.00            23a  OCC     867  22211   
        Sus. + E4{1}                    3       3       2      12 1.00 1.00            23a  OCC     650  22211   
        Sus. + E5{1}                    1       2       3      63 1.00 1.00            23a  OCC    1773  22211   
        Sus. + E6{1}                    2       3       4      47 1.00 1.00            23a  OCC    1421  22211   
        Sus. + E7{1}                    3       2       3      61 1.00 1.00            23a  OCC    1729  22211   
        Sus. + E8{1}                    4       2       4      45 1.00 1.00            23a  OCC    1381  22211   
  
 I11 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       1       9       2 1.00 1.00 1.00 1.00  23a SUST     725  16700   
        TR:Amb to T1{1}                32      11       8       2 1.00 1.00 1.00 1.00 (17) DISP     334  25050   
        Amb to T1{1}                   32      11       8       2 1.00 1.00 1.00 1.00 (17) DISP     334  25050   
        Sus. + E1{1}                   15       4      23       2 1.00 1.00            23a  OCC    1054  22211   
        Sus. + E2{1}                   30       7      10       2 1.00 1.00            23a  OCC     891  22211   
        Sus. + E3{1}                   14       4      21       2 1.00 1.00            23a  OCC    1005  22211   
        Sus. + E4{1}                   29       6      12       2 1.00 1.00            23a  OCC     896  22211   
        Sus. + E5{1}                   24       6      54       5 1.00 1.00            23a  OCC    1771  22211   
        Sus. + E6{1}                   38       9      38       5 1.00 1.00            23a  OCC    1442  22211   
        Sus. + E7{1}                   23       6      52       5 1.00 1.00            23a  OCC    1733  22211   
        Sus. + E8{1}                   38       8      37       4 1.00 1.00            23a  OCC    1407  22211   
  
 C32 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1082      24      41       9 1.33 1.10 1.00 1.00  23a SUST     907  16700   
        TR:Amb to T1{1}                16      31      44      39 1.77 1.47 1.00 1.00 (17) DISP     660  25050   
        Amb to T1{1}                   16      31      44      39 1.77 1.47 1.00 1.00 (17) DISP     660  25050   
        Sus. + E1{1}                    3      44      91      66 1.33 1.10            23a  OCC    1515  22211   
        Sus. + E2{1}                    6      27      52      80 1.33 1.10            23a  OCC    1428  22211   
        Sus. + E3{1}                    7      50      81      65 1.33 1.10            23a  OCC    1484  22211   
        Sus. + E4{1}                   16      37      43      84 1.33 1.10            23a  OCC    1467  22211   
        Sus. + E5{1}                    4      60     121      72 1.33 1.10            23a  OCC    1770  22211   
        Sus. + E6{1}                    2      25      67      70 1.33 1.10            23a  OCC    1396  22211   
        Sus. + E7{1}                    5      67     112      72 1.33 1.10            23a  OCC    1745  22211   
        Sus. + E8{1}                   12      35      58      74 1.33 1.10            23a  OCC    1409  22211   
  
 I10    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       1       9       2 1.00 1.00 1.00 1.00  23a SUST     724  16700   
        TR:Amb to T1{1}                32      11       8       2 1.00 1.00 1.00 1.00 (17) DISP     334  25050   
        Amb to T1{1}                   32      11       8       2 1.00 1.00 1.00 1.00 (17) DISP     334  25050   
        Sus. + E1{1}                   15       4      23       2 1.00 1.00            23a  OCC    1053  22211   
        Sus. + E2{1}                   30       7      10       2 1.00 1.00            23a  OCC     890  22211   
        Sus. + E3{1}                   14       4      21       2 1.00 1.00            23a  OCC    1005  22211   
        Sus. + E4{1}                   29       6      12       2 1.00 1.00            23a  OCC     896  22211   
        Sus. + E5{1}                   24       6      54       5 1.00 1.00            23a  OCC    1769  22211   
        Sus. + E6{1}                   38       9      38       5 1.00 1.00            23a  OCC    1440  22211   
        Sus. + E7{1}                   23       6      52       5 1.00 1.00            23a  OCC    1731  22211   
        Sus. + E8{1}                   38       8      37       4 1.00 1.00            23a  OCC    1405  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N43    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      23       5      40 1.00 1.00 1.00 1.00  23a SUST     750  16700   
        TR:Amb to T1{1}               301       1     149       9 1.00 1.00 1.00 1.00 (17) DISP    1172  25050   
        Amb to T1{1}                  301       1     149       9 1.00 1.00 1.00 1.00 (17) DISP    1172  25050   
        Sus. + E1{1}                    2      25      54      42 1.00 1.00            23a  OCC    1110  22211   
        Sus. + E2{1}                  106      26     115      40 1.00 1.00            23a  OCC    1599  22211   
        Sus. + E3{1}                    3      26      53      47 1.00 1.00            23a  OCC    1109  22211   
        Sus. + E4{1}                  107      32     116      50 1.00 1.00            23a  OCC    1610  22211   
        Sus. + E5{1}                   35      23     143      43 1.00 1.00            23a  OCC    1769  22211   
        Sus. + E6{1}                  139      28      26      40 1.00 1.00            23a  OCC     975  22211   
        Sus. + E7{1}                   36      28     142      46 1.00 1.00            23a  OCC    1763  22211   
        Sus. + E8{1}                  141      34      27      49 1.00 1.00            23a  OCC    1006  22211   
  
 A25    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      15       2      97 1.00 1.00 1.00 1.00  23a SUST     951  16700   
        TR:Amb to T1{1}                14       7      46     108 1.00 1.00 1.00 1.00 (17) DISP     825  25050   
        Amb to T1{1}                   14       7      46     108 1.00 1.00 1.00 1.00 (17) DISP     825  25050   
        Sus. + E1{1}                   16      21       3     195 1.00 1.00            23a  OCC    1663  22211   
        Sus. + E2{1}                   11      23      26     137 1.00 1.00            23a  OCC    1295  22211   
        Sus. + E3{1}                   15      25       7     186 1.00 1.00            23a  OCC    1598  22211   
        Sus. + E4{1}                   11      27      33     147 1.00 1.00            23a  OCC    1382  22211   
        Sus. + E5{1}                    2      25       6     209 1.00 1.00            23a  OCC    1763  22211   
        Sus. + E6{1}                    8      23      22     124 1.00 1.00            23a  OCC    1201  22211   
        Sus. + E7{1}                    2      21       4     199 1.00 1.00            23a  OCC    1691  22211   
        Sus. + E8{1}                    9      19      28     134 1.00 1.00            23a  OCC    1279  22211   
  
 A24 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      15       2      97 1.00 1.00 1.00 1.00  23a SUST     951  16700   
        TR:Amb to T1{1}                14       7      46     108 1.00 1.00 1.00 1.00 (17) DISP     825  25050   
        Amb to T1{1}                   14       7      46     108 1.00 1.00 1.00 1.00 (17) DISP     825  25050   
        Sus. + E1{1}                   16      21       3     195 1.00 1.00            23a  OCC    1662  22211   
        Sus. + E2{1}                   11      23      26     137 1.00 1.00            23a  OCC    1294  22211   
        Sus. + E3{1}                   15      25       7     186 1.00 1.00            23a  OCC    1597  22211   
        Sus. + E4{1}                   11      27      33     147 1.00 1.00            23a  OCC    1382  22211   
        Sus. + E5{1}                    2      25       6     209 1.00 1.00            23a  OCC    1763  22211   
        Sus. + E6{1}                    8      23      22     124 1.00 1.00            23a  OCC    1201  22211   
        Sus. + E7{1}                    2      21       4     199 1.00 1.00            23a  OCC    1690  22211   
        Sus. + E8{1}                    9      19      28     134 1.00 1.00            23a  OCC    1278  22211   
  
 A33 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1133      13      23      12 1.33 1.10 1.00 1.00  23a SUST     759  16700   
        TR:Amb to T1{1}                 9      33       2       9 1.77 1.47 1.00 1.00 (17) DISP     420  25050   
        Amb to T1{1}                    9      33       2       9 1.77 1.47 1.00 1.00 (17) DISP     420  25050   
        Sus. + E1{1}                   36     114      30      31 1.33 1.10            23a  OCC    1761  22211   
        Sus. + E2{1}                   29      99      61      16 1.33 1.10            23a  OCC    1657  22211   
        Sus. + E3{1}                   38     110      25      29 1.33 1.10            23a  OCC    1723  22211   
        Sus. + E4{1}                   31      96      69      15 1.33 1.10            23a  OCC    1653  22211   
        Sus. + E5{1}                   24      83      54      17 1.33 1.10            23a  OCC    1492  22211   
        Sus. + E6{1}                   33     102      37      23 1.33 1.10            23a  OCC    1637  22211   
        Sus. + E7{1}                   22      88      45      15 1.33 1.10            23a  OCC    1510  22211   
        Sus. + E8{1}                   31     106      45      25 1.33 1.10            23a  OCC    1688  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L13 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 136       8       0       3 1.00 1.00 1.00 1.00  23a SUST    1082  16700   
        TR:Amb to T1{1}                 1       4       1       2 1.31 1.09 1.00 1.00 (17) DISP     517  25050   
        Amb to T1{1}                    1       4       1       2 1.31 1.09 1.00 1.00 (17) DISP     517  25050   
        Sus. + E1{1}                    2      12       1       5 1.00 1.00            23a  OCC    1529  22211   
        Sus. + E2{1}                    1       9       2       9 1.00 1.00            23a  OCC    1640  22211   
        Sus. + E3{1}                    2      10       1       5 1.00 1.00            23a  OCC    1388  22211   
        Sus. + E4{1}                    1      11       2       9 1.00 1.00            23a  OCC    1712  22211   
        Sus. + E5{1}                    0       9       1       4 1.00 1.00            23a  OCC    1291  22211   
        Sus. + E6{1}                    3      12       2       6 1.00 1.00            23a  OCC    1585  22211   
        Sus. + E7{1}                    0       8       1       5 1.00 1.00            23a  OCC    1283  22211   
        Sus. + E8{1}                    3      14       2       6 1.00 1.00            23a  OCC    1756  22211   
  
 L13 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       8       0       3 1.00 1.00 1.00 1.00  23a SUST    1081  16700   
        TR:Amb to T1{1}                 1       4       1       2 1.00 1.00 1.00 1.00 (17) DISP     417  25050   
        Amb to T1{1}                    1       4       1       2 1.00 1.00 1.00 1.00 (17) DISP     417  25050   
        Sus. + E1{1}                    2      12       1       5 1.00 1.00            23a  OCC    1529  22211   
        Sus. + E2{1}                    1       9       2       9 1.00 1.00            23a  OCC    1640  22211   
        Sus. + E3{1}                    2      10       1       5 1.00 1.00            23a  OCC    1388  22211   
        Sus. + E4{1}                    1      11       2       9 1.00 1.00            23a  OCC    1711  22211   
        Sus. + E5{1}                    0       9       1       4 1.00 1.00            23a  OCC    1290  22211   
        Sus. + E6{1}                    3      12       2       6 1.00 1.00            23a  OCC    1584  22211   
        Sus. + E7{1}                    0       8       1       5 1.00 1.00            23a  OCC    1282  22211   
        Sus. + E8{1}                    3      14       2       6 1.00 1.00            23a  OCC    1755  22211   
  
 K01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 509      16       1       2 1.00 1.00 1.00 1.00  23a SUST     871  16700   
        TR:Amb to T1{1}                 0      13      25      25 1.00 1.00 1.00 1.00 (17) DISP     806  25050   
        Amb to T1{1}                    0      13      25      25 1.00 1.00 1.00 1.00 (17) DISP     806  25050   
        Sus. + E1{1}                    3      29      25      29 1.00 1.00            23a  OCC    1743  22211   
        Sus. + E2{1}                   21      20      14      29 1.00 1.00            23a  OCC    1556  22211   
        Sus. + E3{1}                    2      26      25      29 1.00 1.00            23a  OCC    1707  22211   
        Sus. + E4{1}                   22      23      14      28 1.00 1.00            23a  OCC    1562  22211   
        Sus. + E5{1}                    7      28      14      18 1.00 1.00            23a  OCC    1412  22211   
        Sus. + E6{1}                   19      22       2      19 1.00 1.00            23a  OCC    1277  22211   
        Sus. + E7{1}                    7      24      13      19 1.00 1.00            23a  OCC    1383  22211   
        Sus. + E8{1}                   20      26       2      19 1.00 1.00            23a  OCC    1324  22211   
  
 H24 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 522       3       0       1 1.70 1.41 1.00 1.00  23a SUST     626  16700   
        TR:Amb to T1{1}                29      30      17      27 2.26 1.88 1.00 1.00 (17) DISP    1742  25050   
        Amb to T1{1}                   29      30      17      27 2.26 1.88 1.00 1.00 (17) DISP    1742  25050   
        Sus. + E1{1}                    7       5       4      11 1.70 1.41            23a  OCC     891  22211   
        Sus. + E2{1}                   16      15       1      10 1.70 1.41            23a  OCC    1145  22211   
        Sus. + E3{1}                    5       4       4      11 1.70 1.41            23a  OCC     886  22211   
        Sus. + E4{1}                   14      14       1      10 1.70 1.41            23a  OCC    1115  22211   
        Sus. + E5{1}                   14      10      13      15 1.70 1.41            23a  OCC    1226  22211   
        Sus. + E6{1}                   24      21      17      16 1.70 1.41            23a  OCC    1579  22211   
        Sus. + E7{1}                   12      10      12      16 1.70 1.41            23a  OCC    1207  22211   
        Sus. + E8{1}                   22      20      17      16 1.70 1.41            23a  OCC    1552  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 E05    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      46       7      42 1.00 1.00 1.00 1.00  23a SUST     912  16700   
        TR:Amb to T1{1}               120      36      59      23 1.00 1.00 1.00 1.00 (17) DISP     558  25050   
        Amb to T1{1}                  120      36      59      23 1.00 1.00 1.00 1.00 (17) DISP     558  25050   
        Sus. + E1{1}                   68      62     108      46 1.00 1.00            23a  OCC    1684  22211   
        Sus. + E2{1}                   49      69      36      57 1.00 1.00            23a  OCC    1221  22211   
        Sus. + E3{1}                   68      74     113      56 1.00 1.00            23a  OCC    1741  22211   
        Sus. + E4{1}                   50      57      37      48 1.00 1.00            23a  OCC    1173  22211   
        Sus. + E5{1}                  158      53      79      58 1.00 1.00            23a  OCC    1515  22211   
        Sus. + E6{1}                  101      96      25      74 1.00 1.00            23a  OCC    1409  22211   
        Sus. + E7{1}                  157      48      82      49 1.00 1.00            23a  OCC    1529  22211   
        Sus. + E8{1}                  100      86      24      65 1.00 1.00            23a  OCC    1310  22211   
  
 H09    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      14       0       6 1.00 1.00 1.00 1.00  23a SUST     838  16700   
        TR:Amb to T1{1}                45      19      26      13 1.00 1.00 1.00 1.00 (17) DISP     786  25050   
        Amb to T1{1}                   45      19      26      13 1.00 1.00 1.00 1.00 (17) DISP     786  25050   
        Sus. + E1{1}                   36      21      33      16 1.00 1.00            23a  OCC    1661  22211   
        Sus. + E2{1}                   12      18       9      18 1.00 1.00            23a  OCC    1191  22211   
        Sus. + E3{1}                   34      18      33      14 1.00 1.00            23a  OCC    1636  22211   
        Sus. + E4{1}                   11      21       9      16 1.00 1.00            23a  OCC    1194  22211   
        Sus. + E5{1}                   39      19      35      21 1.00 1.00            23a  OCC    1741  22211   
        Sus. + E6{1}                   21      20      11      26 1.00 1.00            23a  OCC    1382  22211   
        Sus. + E7{1}                   38      16      36      20 1.00 1.00            23a  OCC    1739  22211   
        Sus. + E8{1}                   19      23      12      24 1.00 1.00            23a  OCC    1371  22211   
  
 H16    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511      10       4      23 1.00 1.00 1.00 1.00  23a SUST     910  16700   
        TR:Amb to T1{1}                22      19      21      17 1.00 1.00 1.00 1.00 (17) DISP     728  25050   
        Amb to T1{1}                   22      19      21      17 1.00 1.00 1.00 1.00 (17) DISP     728  25050   
        Sus. + E1{1}                    7      29      32      32 1.00 1.00            23a  OCC    1702  22211   
        Sus. + E2{1}                    7      20      11      24 1.00 1.00            23a  OCC    1195  22211   
        Sus. + E3{1}                    7      31      31      27 1.00 1.00            23a  OCC    1695  22211   
        Sus. + E4{1}                    7      18      11      29 1.00 1.00            23a  OCC    1198  22211   
        Sus. + E5{1}                   32      11      20      32 1.00 1.00            23a  OCC    1344  22211   
        Sus. + E6{1}                   32      40      23      24 1.00 1.00            23a  OCC    1740  22211   
        Sus. + E7{1}                   32      14      19      27 1.00 1.00            23a  OCC    1289  22211   
        Sus. + E8{1}                   32      37      24      30 1.00 1.00            23a  OCC    1718  22211   
  
 A14 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       3       6       3 1.33 1.10 1.00 1.00  23a SUST     585  16700   
        TR:Amb to T1{1}                54     102       9       1 1.77 1.47 1.00 1.00 (17) DISP    1288  25050   
        Amb to T1{1}                   54     102       9       1 1.77 1.47 1.00 1.00 (17) DISP    1288  25050   
        Sus. + E1{1}                   83     119      13       3 1.33 1.10            23a  OCC    1737  22211   
        Sus. + E2{1}                   83     107      11       3 1.33 1.10            23a  OCC    1628  22211   
        Sus. + E3{1}                   83     118      12       4 1.33 1.10            23a  OCC    1732  22211   
        Sus. + E4{1}                   83     108      10       4 1.33 1.10            23a  OCC    1635  22211   
        Sus. + E5{1}                   24      97       7       3 1.33 1.10            23a  OCC    1501  22211   
        Sus. + E6{1}                   25      79      10       4 1.33 1.10            23a  OCC    1325  22211   
        Sus. + E7{1}                   24      95       8       3 1.33 1.10            23a  OCC    1476  22211   
        Sus. + E8{1}                   25      77      11       3 1.33 1.10            23a  OCC    1313  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       4      24       0 1.00 1.00 1.00 1.00  23a SUST    1054  16700   
        TR:Amb to T1{1}                26       5       1      13 1.00 1.00 1.00 1.00 (17) DISP     309  25050   
        Amb to T1{1}                   26       5       1      13 1.00 1.00 1.00 1.00 (17) DISP     309  25050   
        Sus. + E1{1}                    2       4      43      12 1.00 1.00            23a  OCC    1580  22211   
        Sus. + E2{1}                   12       7      26      12 1.00 1.00            23a  OCC    1343  22211   
        Sus. + E3{1}                    2       4      38      12 1.00 1.00            23a  OCC    1477  22211   
        Sus. + E4{1}                   11       6      25      12 1.00 1.00            23a  OCC    1328  22211   
        Sus. + E5{1}                    0       4      51      13 1.00 1.00            23a  OCC    1737  22211   
        Sus. + E6{1}                   20       7      28      16 1.00 1.00            23a  OCC    1438  22211   
        Sus. + E7{1}                    0       5      46      14 1.00 1.00            23a  OCC    1652  22211   
        Sus. + E8{1}                   19       6      24      16 1.00 1.00            23a  OCC    1408  22211   
  
 D05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1111       7       3       6 1.33 1.10 1.00 1.00  23a SUST     595  16700   
        TR:Amb to T1{1}               169     135       3       4 1.77 1.47 1.00 1.00 (17) DISP    1735  25050   
        Amb to T1{1}                  169     135       3       4 1.77 1.47 1.00 1.00 (17) DISP    1735  25050   
        Sus. + E1{1}                   67      30      78      70 1.33 1.10            23a  OCC    1412  22211   
        Sus. + E2{1}                    2      20      83      14 1.33 1.10            23a  OCC    1249  22211   
        Sus. + E3{1}                   66      30      79      72 1.33 1.10            23a  OCC    1421  22211   
        Sus. + E4{1}                    6      19      82      14 1.33 1.10            23a  OCC    1236  22211   
        Sus. + E5{1}                   92      44      35      49 1.33 1.10            23a  OCC    1165  22211   
        Sus. + E6{1}                    5      24      43      37 1.33 1.10            23a  OCC    1018  22211   
        Sus. + E7{1}                   92      44      36      50 1.33 1.10            23a  OCC    1177  22211   
        Sus. + E8{1}                    1      23      44      37 1.33 1.10            23a  OCC    1021  22211   
  
 P01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124      39       6       3 1.00 1.00 1.00 1.00  23a SUST     816  16700   
        TR:Amb to T1{1}               198     107     169      21 1.00 1.00 1.00 1.00 (17) DISP    1487  25050   
        Amb to T1{1}                  198     107     169      21 1.00 1.00 1.00 1.00 (17) DISP    1487  25050   
        Sus. + E1{1}                   73      55      11      12 1.00 1.00            23a  OCC     979  22211   
        Sus. + E2{1}                   56      49      77      15 1.00 1.00            23a  OCC    1366  22211   
        Sus. + E3{1}                   74      54      10      12 1.00 1.00            23a  OCC     974  22211   
        Sus. + E4{1}                   57      47      78      15 1.00 1.00            23a  OCC    1369  22211   
        Sus. + E5{1}                  137     135      10      12 1.00 1.00            23a  OCC    1573  22211   
        Sus. + E6{1}                  118     131      80      17 1.00 1.00            23a  OCC    1730  22211   
        Sus. + E7{1}                  136     126       9      12 1.00 1.00            23a  OCC    1511  22211   
        Sus. + E8{1}                  116     121      79      17 1.00 1.00            23a  OCC    1668  22211   
  
 C36    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124      50       8      18 1.00 1.00 1.00 1.00  23a SUST     901  16700   
        TR:Amb to T1{1}                17      71      37      22 1.00 1.00 1.00 1.00 (17) DISP     585  25050   
        Amb to T1{1}                   17      71      37      22 1.00 1.00 1.00 1.00 (17) DISP     585  25050   
        Sus. + E1{1}                   11      83      66      28 1.00 1.00            23a  OCC    1395  22211   
        Sus. + E2{1}                   39     138      76      24 1.00 1.00            23a  OCC    1730  22211   
        Sus. + E3{1}                   12      71      65      32 1.00 1.00            23a  OCC    1358  22211   
        Sus. + E4{1}                   38     127      79      21 1.00 1.00            23a  OCC    1678  22211   
        Sus. + E5{1}                   14     100      72      39 1.00 1.00            23a  OCC    1519  22211   
        Sus. + E6{1}                   29     127      69      25 1.00 1.00            23a  OCC    1631  22211   
        Sus. + E7{1}                   15      86      73      43 1.00 1.00            23a  OCC    1475  22211   
        Sus. + E8{1}                   28     115      72      28 1.00 1.00            23a  OCC    1577  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C35 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124      50       8      18 1.00 1.00 1.00 1.00  23a SUST     901  16700   
        TR:Amb to T1{1}                17      71      37      22 1.00 1.00 1.00 1.00 (17) DISP     585  25050   
        Amb to T1{1}                   17      71      37      22 1.00 1.00 1.00 1.00 (17) DISP     585  25050   
        Sus. + E1{1}                   11      83      66      28 1.00 1.00            23a  OCC    1395  22211   
        Sus. + E2{1}                   39     138      76      24 1.00 1.00            23a  OCC    1730  22211   
        Sus. + E3{1}                   12      71      65      32 1.00 1.00            23a  OCC    1358  22211   
        Sus. + E4{1}                   38     127      79      21 1.00 1.00            23a  OCC    1678  22211   
        Sus. + E5{1}                   14     100      72      39 1.00 1.00            23a  OCC    1518  22211   
        Sus. + E6{1}                   29     127      69      25 1.00 1.00            23a  OCC    1631  22211   
        Sus. + E7{1}                   15      86      73      43 1.00 1.00            23a  OCC    1475  22211   
        Sus. + E8{1}                   28     115      72      28 1.00 1.00            23a  OCC    1576  22211   
  
 D08 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1139       8       2       3 1.00 1.00 1.00 1.00  23a SUST     597  16700   
        TR:Amb to T1{1}               168     204       5       9 1.00 1.00 1.00 1.00 (17) DISP    1499  25050   
        Amb to T1{1}                  168     204       5       9 1.00 1.00 1.00 1.00 (17) DISP    1499  25050   
        Sus. + E1{1}                   64     106      61      19 1.00 1.00            23a  OCC    1460  22211   
        Sus. + E2{1}                    5      29      64      48 1.00 1.00            23a  OCC    1171  22211   
        Sus. + E3{1}                   69     110      61      20 1.00 1.00            23a  OCC    1490  22211   
        Sus. + E4{1}                    2      28      63      47 1.00 1.00            23a  OCC    1157  22211   
        Sus. + E5{1}                   88     138      30      60 1.00 1.00            23a  OCC    1679  22211   
        Sus. + E6{1}                    1      21      35      15 1.00 1.00            23a  OCC     863  22211   
        Sus. + E7{1}                   95     143      30      62 1.00 1.00            23a  OCC    1723  22211   
        Sus. + E8{1}                    4      20      36      14 1.00 1.00            23a  OCC     867  22211   
  
 D09    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1139       8       2       3 1.00 1.00 1.00 1.00  23a SUST     597  16700   
        TR:Amb to T1{1}               168     204       5       9 1.00 1.00 1.00 1.00 (17) DISP    1498  25050   
        Amb to T1{1}                  168     204       5       9 1.00 1.00 1.00 1.00 (17) DISP    1498  25050   
        Sus. + E1{1}                   64     106      61      19 1.00 1.00            23a  OCC    1460  22211   
        Sus. + E2{1}                    5      29      64      48 1.00 1.00            23a  OCC    1170  22211   
        Sus. + E3{1}                   69     110      61      20 1.00 1.00            23a  OCC    1489  22211   
        Sus. + E4{1}                    2      28      63      47 1.00 1.00            23a  OCC    1157  22211   
        Sus. + E5{1}                   88     138      30      60 1.00 1.00            23a  OCC    1678  22211   
        Sus. + E6{1}                    1      21      35      15 1.00 1.00            23a  OCC     863  22211   
        Sus. + E7{1}                   95     143      30      62 1.00 1.00            23a  OCC    1723  22211   
        Sus. + E8{1}                    4      20      36      14 1.00 1.00            23a  OCC     867  22211   
  
 S08    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1238      47      78      23 1.00 1.00 1.00 1.00  23a SUST    1252  16700   
        TR:Amb to T1{1}                50       9      36      66 1.00 1.00 1.00 1.00 (17) DISP     535  25050   
        Amb to T1{1}                   50       9      36      66 1.00 1.00 1.00 1.00 (17) DISP     535  25050   
        Sus. + E1{1}                   23      47      86      63 1.00 1.00            23a  OCC    1542  22211   
        Sus. + E2{1}                   28      68      93      81 1.00 1.00            23a  OCC    1716  22211   
        Sus. + E3{1}                    9      62      84      59 1.00 1.00            23a  OCC    1539  22211   
        Sus. + E4{1}                    7      51     102      79 1.00 1.00            23a  OCC    1693  22211   
        Sus. + E5{1}                    0      84     117      28 1.00 1.00            23a  OCC    1642  22211   
        Sus. + E6{1}                   16      72      91      46 1.00 1.00            23a  OCC    1521  22211   
        Sus. + E7{1}                   40      97     108      28 1.00 1.00            23a  OCC    1697  22211   
        Sus. + E8{1}                   24      83      82      45 1.00 1.00            23a  OCC    1564  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S04 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      58      21      44 1.00 1.00 1.00 1.00  23a SUST    1020  16700   
        TR:Amb to T1{1}                36     111      62      14 1.00 1.00 1.00 1.00 (17) DISP     906  25050   
        Amb to T1{1}                   36     111      62      14 1.00 1.00 1.00 1.00 (17) DISP     906  25050   
        Sus. + E1{1}                   18     112      54     111 1.00 1.00            23a  OCC    1697  22211   
        Sus. + E2{1}                   19      61      74      97 1.00 1.00            23a  OCC    1572  22211   
        Sus. + E3{1}                   24     115      51     111 1.00 1.00            23a  OCC    1707  22211   
        Sus. + E4{1}                   17      66      71      90 1.00 1.00            23a  OCC    1524  22211   
        Sus. + E5{1}                   37     135      24      49 1.00 1.00            23a  OCC    1598  22211   
        Sus. + E6{1}                   17      68      45      70 1.00 1.00            23a  OCC    1297  22211   
        Sus. + E7{1}                   45     148      24      46 1.00 1.00            23a  OCC    1692  22211   
        Sus. + E8{1}                   16      77      44      71 1.00 1.00            23a  OCC    1321  22211   
  
 S03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      58      21      44 1.00 1.00 1.00 1.00  23a SUST    1020  16700   
        TR:Amb to T1{1}                36     111      62      14 1.00 1.00 1.00 1.00 (17) DISP     905  25050   
        Amb to T1{1}                   36     111      62      14 1.00 1.00 1.00 1.00 (17) DISP     905  25050   
        Sus. + E1{1}                   18     112      54     111 1.00 1.00            23a  OCC    1697  22211   
        Sus. + E2{1}                   19      61      74      97 1.00 1.00            23a  OCC    1571  22211   
        Sus. + E3{1}                   24     115      51     111 1.00 1.00            23a  OCC    1706  22211   
        Sus. + E4{1}                   17      66      71      90 1.00 1.00            23a  OCC    1524  22211   
        Sus. + E5{1}                   37     135      24      49 1.00 1.00            23a  OCC    1598  22211   
        Sus. + E6{1}                   17      68      45      70 1.00 1.00            23a  OCC    1297  22211   
        Sus. + E7{1}                   45     147      24      46 1.00 1.00            23a  OCC    1691  22211   
        Sus. + E8{1}                   16      77      44      71 1.00 1.00            23a  OCC    1321  22211   
  
 N35 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      14       1       1 1.00 1.00 1.00 1.00  23a SUST     629  16700   
        TR:Amb to T1{1}               330     218       8      50 1.00 1.00 1.00 1.00 (17) DISP    1705  25050   
        Amb to T1{1}                  330     218       8      50 1.00 1.00 1.00 1.00 (17) DISP    1705  25050   
        Sus. + E1{1}                   72      60      12      19 1.00 1.00            23a  OCC    1023  22211   
        Sus. + E2{1}                   93      83      20      11 1.00 1.00            23a  OCC    1193  22211   
        Sus. + E3{1}                   73      56      12      18 1.00 1.00            23a  OCC     994  22211   
        Sus. + E4{1}                   95      79      21      10 1.00 1.00            23a  OCC    1168  22211   
        Sus. + E5{1}                  105      82      20       7 1.00 1.00            23a  OCC    1187  22211   
        Sus. + E6{1}                  127     106      13       3 1.00 1.00            23a  OCC    1357  22211   
        Sus. + E7{1}                  106      79      19       7 1.00 1.00            23a  OCC    1163  22211   
        Sus. + E8{1}                  128     103      13       4 1.00 1.00            23a  OCC    1333  22211   
  
 N34    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      15       1       1 1.00 1.00 1.00 1.00  23a SUST     630  16700   
        TR:Amb to T1{1}               330     218       8      50 1.00 1.00 1.00 1.00 (17) DISP    1703  25050   
        Amb to T1{1}                  330     218       8      50 1.00 1.00 1.00 1.00 (17) DISP    1703  25050   
        Sus. + E1{1}                   72      60      12      19 1.00 1.00            23a  OCC    1024  22211   
        Sus. + E2{1}                   93      83      20      11 1.00 1.00            23a  OCC    1194  22211   
        Sus. + E3{1}                   73      56      12      18 1.00 1.00            23a  OCC     995  22211   
        Sus. + E4{1}                   95      79      21      10 1.00 1.00            23a  OCC    1169  22211   
        Sus. + E5{1}                  105      82      20       7 1.00 1.00            23a  OCC    1188  22211   
        Sus. + E6{1}                  127     106      13       3 1.00 1.00            23a  OCC    1357  22211   
        Sus. + E7{1}                  106      78      19       7 1.00 1.00            23a  OCC    1163  22211   
        Sus. + E8{1}                  128     103      13       4 1.00 1.00            23a  OCC    1333  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H13 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511      10       3      23 1.00 1.00 1.00 1.00  23a SUST     912  16700   
        TR:Amb to T1{1}                 6      13      24      17 1.00 1.00 1.00 1.00 (17) DISP     692  25050   
        Amb to T1{1}                    6      13      24      17 1.00 1.00 1.00 1.00 (17) DISP     692  25050   
        Sus. + E1{1}                    7      28      19      32 1.00 1.00            23a  OCC    1494  22211   
        Sus. + E2{1}                    7      27      13      24 1.00 1.00            23a  OCC    1361  22211   
        Sus. + E3{1}                    6      30      18      27 1.00 1.00            23a  OCC    1484  22211   
        Sus. + E4{1}                    7      30      12      29 1.00 1.00            23a  OCC    1417  22211   
        Sus. + E5{1}                   14      13      36      32 1.00 1.00            23a  OCC    1695  22211   
        Sus. + E6{1}                   13      14      29      24 1.00 1.00            23a  OCC    1513  22211   
        Sus. + E7{1}                   14      15      36      27 1.00 1.00            23a  OCC    1677  22211   
        Sus. + E8{1}                   14      16      28      30 1.00 1.00            23a  OCC    1523  22211   
  
 H14    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 511      10       3      23 1.00 1.00 1.00 1.00  23a SUST     914  16700   
        TR:Amb to T1{1}                 6      13      24      17 1.00 1.00 1.00 1.00 (17) DISP     690  25050   
        Amb to T1{1}                    6      13      24      17 1.00 1.00 1.00 1.00 (17) DISP     690  25050   
        Sus. + E1{1}                    7      28      19      32 1.00 1.00            23a  OCC    1494  22211   
        Sus. + E2{1}                    7      27      13      24 1.00 1.00            23a  OCC    1362  22211   
        Sus. + E3{1}                    6      31      18      27 1.00 1.00            23a  OCC    1485  22211   
        Sus. + E4{1}                    7      30      12      29 1.00 1.00            23a  OCC    1419  22211   
        Sus. + E5{1}                   14      13      36      32 1.00 1.00            23a  OCC    1695  22211   
        Sus. + E6{1}                   13      14      29      24 1.00 1.00            23a  OCC    1514  22211   
        Sus. + E7{1}                   14      16      36      27 1.00 1.00            23a  OCC    1677  22211   
        Sus. + E8{1}                   14      16      28      30 1.00 1.00            23a  OCC    1524  22211   
  
 S04 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1128      57      46      23 1.00 1.00 1.00 1.00  23a SUST    1072  16700   
        TR:Amb to T1{1}                50     116      10      66 1.00 1.00 1.00 1.00 (17) DISP     951  25050   
        Amb to T1{1}                   50     116      10      66 1.00 1.00 1.00 1.00 (17) DISP     951  25050   
        Sus. + E1{1}                   10     100     108      63 1.00 1.00            23a  OCC    1692  22211   
        Sus. + E2{1}                   15      66      95      81 1.00 1.00            23a  OCC    1626  22211   
        Sus. + E3{1}                    4     104     108      59 1.00 1.00            23a  OCC    1693  22211   
        Sus. + E4{1}                    6      57      87      79 1.00 1.00            23a  OCC    1571  22211   
        Sus. + E5{1}                   13     125      53      28 1.00 1.00            23a  OCC    1580  22211   
        Sus. + E6{1}                    3      59      71      46 1.00 1.00            23a  OCC    1311  22211   
        Sus. + E7{1}                   27     140      50      28 1.00 1.00            23a  OCC    1689  22211   
        Sus. + E8{1}                   10      73      72      45 1.00 1.00            23a  OCC    1345  22211   
  
 S05    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1128      57      46      23 1.00 1.00 1.00 1.00  23a SUST    1072  16700   
        TR:Amb to T1{1}                50     116      10      66 1.00 1.00 1.00 1.00 (17) DISP     951  25050   
        Amb to T1{1}                   50     116      10      66 1.00 1.00 1.00 1.00 (17) DISP     951  25050   
        Sus. + E1{1}                   10     100     108      63 1.00 1.00            23a  OCC    1691  22211   
        Sus. + E2{1}                   15      66      95      81 1.00 1.00            23a  OCC    1626  22211   
        Sus. + E3{1}                    4     104     108      59 1.00 1.00            23a  OCC    1693  22211   
        Sus. + E4{1}                    6      57      87      79 1.00 1.00            23a  OCC    1571  22211   
        Sus. + E5{1}                   13     125      53      28 1.00 1.00            23a  OCC    1580  22211   
        Sus. + E6{1}                    3      59      71      46 1.00 1.00            23a  OCC    1311  22211   
        Sus. + E7{1}                   27     140      50      28 1.00 1.00            23a  OCC    1688  22211   
        Sus. + E8{1}                   10      73      72      45 1.00 1.00            23a  OCC    1345  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 K03 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 509      12       0       2 1.00 1.00 1.00 1.00  23a SUST     781  16700   
        TR:Amb to T1{1}                 0      18      13      25 1.00 1.00 1.00 1.00 (17) DISP     711  25050   
        Amb to T1{1}                    0      18      13      25 1.00 1.00 1.00 1.00 (17) DISP     711  25050   
        Sus. + E1{1}                    4      24      14      29 1.00 1.00            23a  OCC    1520  22211   
        Sus. + E2{1}                   22      39       3      29 1.00 1.00            23a  OCC    1656  22211   
        Sus. + E3{1}                    3      21      14      29 1.00 1.00            23a  OCC    1491  22211   
        Sus. + E4{1}                   22      42       3      28 1.00 1.00            23a  OCC    1692  22211   
        Sus. + E5{1}                    8      27      17      18 1.00 1.00            23a  OCC    1405  22211   
        Sus. + E6{1}                   20      38       5      19 1.00 1.00            23a  OCC    1505  22211   
        Sus. + E7{1}                    7      25      17      19 1.00 1.00            23a  OCC    1385  22211   
        Sus. + E8{1}                   21      41       5      19 1.00 1.00            23a  OCC    1559  22211   
  
 K02    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 509      12       0       2 1.00 1.00 1.00 1.00  23a SUST     781  16700   
        TR:Amb to T1{1}                 0      18      13      25 1.00 1.00 1.00 1.00 (17) DISP     710  25050   
        Amb to T1{1}                    0      18      13      25 1.00 1.00 1.00 1.00 (17) DISP     710  25050   
        Sus. + E1{1}                    4      24      14      29 1.00 1.00            23a  OCC    1521  22211   
        Sus. + E2{1}                   22      39       4      29 1.00 1.00            23a  OCC    1655  22211   
        Sus. + E3{1}                    3      21      14      29 1.00 1.00            23a  OCC    1492  22211   
        Sus. + E4{1}                   22      41       4      28 1.00 1.00            23a  OCC    1691  22211   
        Sus. + E5{1}                    8      27      17      18 1.00 1.00            23a  OCC    1405  22211   
        Sus. + E6{1}                   20      38       5      19 1.00 1.00            23a  OCC    1504  22211   
        Sus. + E7{1}                    7      25      17      19 1.00 1.00            23a  OCC    1385  22211   
        Sus. + E8{1}                   21      41       5      19 1.00 1.00            23a  OCC    1558  22211   
  
 K03 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 522      10       2       0 1.00 1.00 1.00 1.00  23a SUST     750  16700   
        TR:Amb to T1{1}                50      26      21      10 1.00 1.00 1.00 1.00 (17) DISP     799  25050   
        Amb to T1{1}                   50      26      21      10 1.00 1.00 1.00 1.00 (17) DISP     799  25050   
        Sus. + E1{1}                    3      20      26      11 1.00 1.00            23a  OCC    1404  22211   
        Sus. + E2{1}                   38      40      26       1 1.00 1.00            23a  OCC    1648  22211   
        Sus. + E3{1}                    1      18      26      11 1.00 1.00            23a  OCC    1378  22211   
        Sus. + E4{1}                   35      42      26       1 1.00 1.00            23a  OCC    1675  22211   
        Sus. + E5{1}                    5      24      17      17 1.00 1.00            23a  OCC    1365  22211   
        Sus. + E6{1}                   33      38      17       6 1.00 1.00            23a  OCC    1522  22211   
        Sus. + E7{1}                    7      22      18      18 1.00 1.00            23a  OCC    1353  22211   
        Sus. + E8{1}                   31      40      18       6 1.00 1.00            23a  OCC    1562  22211   
  
 A42    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1252      94       5      10 1.00 1.00 1.00 1.00  23a SUST    1270  16700   
        TR:Amb to T1{1}                 3      10       6      16 1.00 1.00 1.00 1.00 (17) DISP     137  25050   
        Amb to T1{1}                    3      10       6      16 1.00 1.00 1.00 1.00 (17) DISP     137  25050   
        Sus. + E1{1}                   25     109      39      32 1.00 1.00            23a  OCC    1590  22211   
        Sus. + E2{1}                   17     106      32      11 1.00 1.00            23a  OCC    1492  22211   
        Sus. + E3{1}                   55      97      37      27 1.00 1.00            23a  OCC    1551  22211   
        Sus. + E4{1}                   48     125      30      16 1.00 1.00            23a  OCC    1582  22211   
        Sus. + E5{1}                   42     140      31      15 1.00 1.00            23a  OCC    1674  22211   
        Sus. + E6{1}                   51     113      38      39 1.00 1.00            23a  OCC    1633  22211   
        Sus. + E7{1}                   12     122      33      21 1.00 1.00            23a  OCC    1571  22211   
        Sus. + E8{1}                   21      95      40      45 1.00 1.00            23a  OCC    1630  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A41 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1252      94       5      10 1.00 1.00 1.00 1.00  23a SUST    1270  16700   
        TR:Amb to T1{1}                 3      10       6      16 1.00 1.00 1.00 1.00 (17) DISP     137  25050   
        Amb to T1{1}                    3      10       6      16 1.00 1.00 1.00 1.00 (17) DISP     137  25050   
        Sus. + E1{1}                   25     109      39      32 1.00 1.00            23a  OCC    1591  22211   
        Sus. + E2{1}                   17     106      32      11 1.00 1.00            23a  OCC    1493  22211   
        Sus. + E3{1}                   55      97      37      27 1.00 1.00            23a  OCC    1551  22211   
        Sus. + E4{1}                   48     125      30      16 1.00 1.00            23a  OCC    1582  22211   
        Sus. + E5{1}                   42     140      31      15 1.00 1.00            23a  OCC    1674  22211   
        Sus. + E6{1}                   51     113      38      39 1.00 1.00            23a  OCC    1633  22211   
        Sus. + E7{1}                   12     122      33      21 1.00 1.00            23a  OCC    1571  22211   
        Sus. + E8{1}                   21      95      40      45 1.00 1.00            23a  OCC    1630  22211   
  
 K04    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 523      10       2       0 1.00 1.00 1.00 1.00  23a SUST     749  16700   
        TR:Amb to T1{1}                50      26      21      10 1.00 1.00 1.00 1.00 (17) DISP     798  25050   
        Amb to T1{1}                   50      26      21      10 1.00 1.00 1.00 1.00 (17) DISP     798  25050   
        Sus. + E1{1}                    3      20      26      11 1.00 1.00            23a  OCC    1403  22211   
        Sus. + E2{1}                   38      39      26       1 1.00 1.00            23a  OCC    1646  22211   
        Sus. + E3{1}                    1      18      26      11 1.00 1.00            23a  OCC    1377  22211   
        Sus. + E4{1}                   35      41      26       1 1.00 1.00            23a  OCC    1674  22211   
        Sus. + E5{1}                    5      24      17      17 1.00 1.00            23a  OCC    1364  22211   
        Sus. + E6{1}                   33      38      17       6 1.00 1.00            23a  OCC    1520  22211   
        Sus. + E7{1}                    7      22      18      18 1.00 1.00            23a  OCC    1352  22211   
        Sus. + E8{1}                   31      40      18       6 1.00 1.00            23a  OCC    1561  22211   
  
 I08 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       1       8       2 1.00 1.00 1.00 1.00  23a SUST     684  16700   
        TR:Amb to T1{1}                32       2      37       2 1.00 1.00 1.00 1.00 (17) DISP     821  25050   
        Amb to T1{1}                   32       2      37       2 1.00 1.00 1.00 1.00 (17) DISP     821  25050   
        Sus. + E1{1}                   17       1      10       2 1.00 1.00            23a  OCC     751  22211   
        Sus. + E2{1}                   28       1      25       2 1.00 1.00            23a  OCC    1099  22211   
        Sus. + E3{1}                   16       1      12       2 1.00 1.00            23a  OCC     794  22211   
        Sus. + E4{1}                   27       1      23       2 1.00 1.00            23a  OCC    1067  22211   
        Sus. + E5{1}                   26       2      31       5 1.00 1.00            23a  OCC    1250  22211   
        Sus. + E6{1}                   36       1      50       5 1.00 1.00            23a  OCC    1672  22211   
        Sus. + E7{1}                   26       1      30       5 1.00 1.00            23a  OCC    1218  22211   
        Sus. + E8{1}                   35       1      48       4 1.00 1.00            23a  OCC    1638  22211   
  
 T04    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 440      21       2       3 1.72 1.72 1.00 1.00  23a SUST    1275  16700   
        TR:Amb to T1{1}                 3       1       4       2 2.30 2.30 2.30 1.00 (17) DISP     197  25050   
        Amb to T1{1}                    3       1       4       2 2.30 2.30 2.30 1.00 (17) DISP     197  25050   
        Sus. + E1{1}                    8      27       8       6 1.72 1.72            23a  OCC    1620  22211   
        Sus. + E2{1}                    9      24       4       4 1.72 1.72            23a  OCC    1417  22211   
        Sus. + E3{1}                   10      22       8       7 1.72 1.72            23a  OCC    1563  22211   
        Sus. + E4{1}                    9      29       4       5 1.72 1.72            23a  OCC    1592  22211   
        Sus. + E5{1}                    9      27       4       3 1.72 1.72            23a  OCC    1530  22211   
        Sus. + E6{1}                   10      23       9       5 1.72 1.72            23a  OCC    1584  22211   
        Sus. + E7{1}                    8      22       4       3 1.72 1.72            23a  OCC    1386  22211   
        Sus. + E8{1}                    7      28       9       4 1.72 1.72            23a  OCC    1672  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I09    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       1       8       2 1.00 1.00 1.00 1.00  23a SUST     684  16700   
        TR:Amb to T1{1}                32       2      37       2 1.00 1.00 1.00 1.00 (17) DISP     820  25050   
        Amb to T1{1}                   32       2      37       2 1.00 1.00 1.00 1.00 (17) DISP     820  25050   
        Sus. + E1{1}                   17       1      10       2 1.00 1.00            23a  OCC     751  22211   
        Sus. + E2{1}                   28       1      25       2 1.00 1.00            23a  OCC    1098  22211   
        Sus. + E3{1}                   16       1      12       2 1.00 1.00            23a  OCC     793  22211   
        Sus. + E4{1}                   27       1      23       2 1.00 1.00            23a  OCC    1066  22211   
        Sus. + E5{1}                   26       1      31       5 1.00 1.00            23a  OCC    1249  22211   
        Sus. + E6{1}                   36       1      50       5 1.00 1.00            23a  OCC    1670  22211   
        Sus. + E7{1}                   26       1      30       5 1.00 1.00            23a  OCC    1216  22211   
        Sus. + E8{1}                   35       1      48       4 1.00 1.00            23a  OCC    1637  22211   
  
 S01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120       2      38      44 1.00 1.00 1.00 1.00  23a SUST     859  16700   
        TR:Amb to T1{1}                35       8      21      14 1.00 1.00 1.00 1.00 (17) DISP     197  25050   
        Amb to T1{1}                   35       8      21      14 1.00 1.00 1.00 1.00 (17) DISP     197  25050   
        Sus. + E1{1}                   35      80      52     111 1.00 1.00            23a  OCC    1628  22211   
        Sus. + E2{1}                    4      16      61      97 1.00 1.00            23a  OCC    1293  22211   
        Sus. + E3{1}                   41      85      56     111 1.00 1.00            23a  OCC    1663  22211   
        Sus. + E4{1}                    3      19      56      90 1.00 1.00            23a  OCC    1237  22211   
        Sus. + E5{1}                   54      68      67      49 1.00 1.00            23a  OCC    1410  22211   
        Sus. + E6{1}                    3       3      49      70 1.00 1.00            23a  OCC    1067  22211   
        Sus. + E7{1}                   62      70      80      46 1.00 1.00            23a  OCC    1469  22211   
        Sus. + E8{1}                    2       5      41      71 1.00 1.00            23a  OCC    1063  22211   
  
 C32 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1089      20      22      35 1.33 1.10 1.00 1.00  23a SUST     812  16700   
        TR:Amb to T1{1}                14      31      54       2 1.77 1.47 1.00 1.00 (17) DISP     680  25050   
        Amb to T1{1}                   14      31      54       2 1.77 1.47 1.00 1.00 (17) DISP     680  25050   
        Sus. + E1{1}                    3      43      25     112 1.33 1.10            23a  OCC    1407  22211   
        Sus. + E2{1}                    6      23      68      82 1.33 1.10            23a  OCC    1317  22211   
        Sus. + E3{1}                   11      47      30     104 1.33 1.10            23a  OCC    1381  22211   
        Sus. + E4{1}                   16      33      66      91 1.33 1.10            23a  OCC    1365  22211   
        Sus. + E5{1}                    4      60      40     138 1.33 1.10            23a  OCC    1662  22211   
        Sus. + E6{1}                    2      20      77      62 1.33 1.10            23a  OCC    1295  22211   
        Sus. + E7{1}                   12      65      34     132 1.33 1.10            23a  OCC    1643  22211   
        Sus. + E8{1}                    7      30      74      71 1.33 1.10            23a  OCC    1312  22211   
  
 H04  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      17       7      11 1.08 1.19 1.00 1.00  23a SUST     992  16700   
        TR:Amb to T1{1}                45       0       5      14 1.44 1.58 1.58 1.00 (17) DISP     392  25050   
        Amb to T1{1}                   45       0       5      14 1.44 1.58 1.58 1.00 (17) DISP     392  25050   
        Sus. + E1{1}                   28      21      18      16 1.08 1.19            23a  OCC    1344  22211   
        Sus. + E2{1}                   22      19      15      17 1.08 1.19            23a  OCC    1273  22211   
        Sus. + E3{1}                   27      17      16      14 1.08 1.19            23a  OCC    1271  22211   
        Sus. + E4{1}                   21      18      17      14 1.08 1.19            23a  OCC    1279  22211   
        Sus. + E5{1}                   31      22       8      24 1.08 1.19            23a  OCC    1328  22211   
        Sus. + E6{1}                   30      21      27      25 1.08 1.19            23a  OCC    1652  22211   
        Sus. + E7{1}                   30      18       9      24 1.08 1.19            23a  OCC    1295  22211   
        Sus. + E8{1}                   29      17      28      23 1.08 1.19            23a  OCC    1655  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 485 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 484 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 134 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H18    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512       8       3       6 1.00 1.00 1.00 1.00  23a SUST     724  16700   
        TR:Amb to T1{1}                42      41       3       6 1.00 1.00 1.00 1.00 (17) DISP     931  25050   
        Amb to T1{1}                   42      41       3       6 1.00 1.00 1.00 1.00 (17) DISP     931  25050   
        Sus. + E1{1}                   22      16       9      10 1.00 1.00            23a  OCC     967  22211   
        Sus. + E2{1}                   22      44      22      11 1.00 1.00            23a  OCC    1652  22211   
        Sus. + E3{1}                   22      14       8      11 1.00 1.00            23a  OCC     943  22211   
        Sus. + E4{1}                   22      42      22      12 1.00 1.00            23a  OCC    1622  22211   
        Sus. + E5{1}                   27      24      12       7 1.00 1.00            23a  OCC    1165  22211   
        Sus. + E6{1}                   26      22      18       8 1.00 1.00            23a  OCC    1212  22211   
        Sus. + E7{1}                   27      27      11       9 1.00 1.00            23a  OCC    1208  22211   
        Sus. + E8{1}                   26      20      19      10 1.00 1.00            23a  OCC    1197  22211   
  
 H05    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      23       7      11 1.00 1.00 1.00 1.00  23a SUST    1075  16700   
        TR:Amb to T1{1}                45       1       4      14 1.00 1.00 1.00 1.00 (17) DISP     337  25050   
        Amb to T1{1}                   45       1       4      14 1.00 1.00 1.00 1.00 (17) DISP     337  25050   
        Sus. + E1{1}                   28      28      20      16 1.00 1.00            23a  OCC    1439  22211   
        Sus. + E2{1}                   22      26      13      17 1.00 1.00            23a  OCC    1297  22211   
        Sus. + E3{1}                   27      23      18      14 1.00 1.00            23a  OCC    1365  22211   
        Sus. + E4{1}                   21      24      14      14 1.00 1.00            23a  OCC    1285  22211   
        Sus. + E5{1}                   31      30       7      24 1.00 1.00            23a  OCC    1424  22211   
        Sus. + E6{1}                   30      28      26      25 1.00 1.00            23a  OCC    1649  22211   
        Sus. + E7{1}                   30      24       8      24 1.00 1.00            23a  OCC    1371  22211   
        Sus. + E8{1}                   29      23      27      23 1.00 1.00            23a  OCC    1641  22211   
  
 S02  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      50      14      44 1.00 1.00 1.00 1.00  23a SUST     958  16700   
        TR:Amb to T1{1}                36      61      50      14 1.00 1.00 1.00 1.00 (17) DISP     575  25050   
        Amb to T1{1}                   36      61      50      14 1.00 1.00 1.00 1.00 (17) DISP     575  25050   
        Sus. + E1{1}                   20     113      33     111 1.00 1.00            23a  OCC    1647  22211   
        Sus. + E2{1}                   17      68      55      97 1.00 1.00            23a  OCC    1467  22211   
        Sus. + E3{1}                   26     113      30     111 1.00 1.00            23a  OCC    1644  22211   
        Sus. + E4{1}                   15      66      52      90 1.00 1.00            23a  OCC    1410  22211   
        Sus. + E5{1}                   39     113      14      49 1.00 1.00            23a  OCC    1430  22211   
        Sus. + E6{1}                   15      62      42      70 1.00 1.00            23a  OCC    1258  22211   
        Sus. + E7{1}                   47     114      16      46 1.00 1.00            23a  OCC    1444  22211   
        Sus. + E8{1}                   14      60      40      71 1.00 1.00            23a  OCC    1250  22211   
  
 S02  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      50      14      44 1.00 1.00 1.00 1.00  23a SUST     958  16700   
        TR:Amb to T1{1}                36      61      50      14 1.00 1.00 1.00 1.00 (17) DISP     575  25050   
        Amb to T1{1}                   36      61      50      14 1.00 1.00 1.00 1.00 (17) DISP     575  25050   
        Sus. + E1{1}                   20     113      33     111 1.00 1.00            23a  OCC    1647  22211   
        Sus. + E2{1}                   17      68      55      97 1.00 1.00            23a  OCC    1467  22211   
        Sus. + E3{1}                   26     113      30     111 1.00 1.00            23a  OCC    1644  22211   
        Sus. + E4{1}                   15      66      52      90 1.00 1.00            23a  OCC    1410  22211   
        Sus. + E5{1}                   39     113      14      49 1.00 1.00            23a  OCC    1430  22211   
        Sus. + E6{1}                   15      62      42      70 1.00 1.00            23a  OCC    1258  22211   
        Sus. + E7{1}                   47     114      16      46 1.00 1.00            23a  OCC    1444  22211   
        Sus. + E8{1}                   14      60      40      71 1.00 1.00            23a  OCC    1250  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L02    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 122       1       4       2 1.00 1.00 1.00 1.00  23a SUST     701  16700   
        TR:Amb to T1{1}                 2       1       1       0 1.00 1.00 1.00 1.00 (17) DISP     154  25050   
        Amb to T1{1}                    2       1       1       0 1.00 1.00 1.00 1.00 (17) DISP     154  25050   
        Sus. + E1{1}                    4       5       7       3 1.00 1.00            23a  OCC    1192  22211   
        Sus. + E2{1}                    4       7       8       6 1.00 1.00            23a  OCC    1540  22211   
        Sus. + E3{1}                    2       4       7       4 1.00 1.00            23a  OCC    1195  22211   
        Sus. + E4{1}                    1       8       9       6 1.00 1.00            23a  OCC    1640  22211   
        Sus. + E5{1}                    5       5       5       3 1.00 1.00            23a  OCC    1180  22211   
        Sus. + E6{1}                    5       7       8       6 1.00 1.00            23a  OCC    1522  22211   
        Sus. + E7{1}                    2       5       5       4 1.00 1.00            23a  OCC    1134  22211   
        Sus. + E8{1}                    2       8       8       6 1.00 1.00            23a  OCC    1573  22211   
  
 C32 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1082      24      41       9 1.00 1.00 1.00 1.00  23a SUST     851  16700   
        TR:Amb to T1{1}                16      31      44      39 1.00 1.00 1.00 1.00 (17) DISP     470  25050   
        Amb to T1{1}                   16      31      44      39 1.00 1.00 1.00 1.00 (17) DISP     470  25050   
        Sus. + E1{1}                    3      44      91      66 1.00 1.00            23a  OCC    1420  22211   
        Sus. + E2{1}                    6      27      52      80 1.00 1.00            23a  OCC    1370  22211   
        Sus. + E3{1}                    7      50      82      65 1.00 1.00            23a  OCC    1387  22211   
        Sus. + E4{1}                   16      37      43      84 1.00 1.00            23a  OCC    1404  22211   
        Sus. + E5{1}                    4      60     121      71 1.00 1.00            23a  OCC    1637  22211   
        Sus. + E6{1}                    2      25      67      70 1.00 1.00            23a  OCC    1332  22211   
        Sus. + E7{1}                    5      67     112      71 1.00 1.00            23a  OCC    1606  22211   
        Sus. + E8{1}                   12      35      58      74 1.00 1.00            23a  OCC    1344  22211   
  
 C33    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1082      24      41       9 1.00 1.00 1.00 1.00  23a SUST     851  16700   
        TR:Amb to T1{1}                16      31      44      39 1.00 1.00 1.00 1.00 (17) DISP     470  25050   
        Amb to T1{1}                   16      31      44      39 1.00 1.00 1.00 1.00 (17) DISP     470  25050   
        Sus. + E1{1}                    3      44      91      66 1.00 1.00            23a  OCC    1420  22211   
        Sus. + E2{1}                    6      27      52      80 1.00 1.00            23a  OCC    1371  22211   
        Sus. + E3{1}                    7      49      82      65 1.00 1.00            23a  OCC    1387  22211   
        Sus. + E4{1}                   16      37      43      84 1.00 1.00            23a  OCC    1404  22211   
        Sus. + E5{1}                    4      60     121      71 1.00 1.00            23a  OCC    1637  22211   
        Sus. + E6{1}                    2      25      67      70 1.00 1.00            23a  OCC    1332  22211   
        Sus. + E7{1}                    5      67     112      71 1.00 1.00            23a  OCC    1605  22211   
        Sus. + E8{1}                   12      35      58      74 1.00 1.00            23a  OCC    1344  22211   
  
 I08 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       0       8       3 1.00 1.00 1.00 1.00  23a SUST     707  16700   
        TR:Amb to T1{1}                18       1      33       4 1.00 1.00 1.00 1.00 (17) DISP     737  25050   
        Amb to T1{1}                   18       1      33       4 1.00 1.00 1.00 1.00 (17) DISP     737  25050   
        Sus. + E1{1}                    6       1      13       4 1.00 1.00            23a  OCC     828  22211   
        Sus. + E2{1}                    8       1      21       4 1.00 1.00            23a  OCC     992  22211   
        Sus. + E3{1}                    4       1      15       3 1.00 1.00            23a  OCC     872  22211   
        Sus. + E4{1}                    7       1      19       3 1.00 1.00            23a  OCC     956  22211   
        Sus. + E5{1}                   26       4      32       4 1.00 1.00            23a  OCC    1267  22211   
        Sus. + E6{1}                   27       2      48       4 1.00 1.00            23a  OCC    1634  22211   
        Sus. + E7{1}                   24       4      30       4 1.00 1.00            23a  OCC    1231  22211   
        Sus. + E8{1}                   25       3      47       3 1.00 1.00            23a  OCC    1597  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 I07    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       0       8       3 1.00 1.00 1.00 1.00  23a SUST     707  16700   
        TR:Amb to T1{1}                18       1      33       4 1.00 1.00 1.00 1.00 (17) DISP     736  25050   
        Amb to T1{1}                   18       1      33       4 1.00 1.00 1.00 1.00 (17) DISP     736  25050   
        Sus. + E1{1}                    6       1      13       4 1.00 1.00            23a  OCC     829  22211   
        Sus. + E2{1}                    8       2      21       4 1.00 1.00            23a  OCC     991  22211   
        Sus. + E3{1}                    4       1      16       3 1.00 1.00            23a  OCC     873  22211   
        Sus. + E4{1}                    7       1      19       3 1.00 1.00            23a  OCC     955  22211   
        Sus. + E5{1}                   26       4      32       4 1.00 1.00            23a  OCC    1266  22211   
        Sus. + E6{1}                   27       2      48       4 1.00 1.00            23a  OCC    1632  22211   
        Sus. + E7{1}                   24       4      30       4 1.00 1.00            23a  OCC    1230  22211   
        Sus. + E8{1}                   25       3      46       3 1.00 1.00            23a  OCC    1595  22211   
  
 A33 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      17       8      25 1.33 1.10 1.00 1.00  23a SUST     719  16700   
        TR:Amb to T1{1}                10      34       4       8 1.77 1.47 1.00 1.00 (17) DISP     425  25050   
        Amb to T1{1}                   10      34       4       8 1.77 1.47 1.00 1.00 (17) DISP     425  25050   
        Sus. + E1{1}                   13     109      14      44 1.33 1.10            23a  OCC    1628  22211   
        Sus. + E2{1}                    9      96      35      48 1.33 1.10            23a  OCC    1536  22211   
        Sus. + E3{1}                   12     105      18      37 1.33 1.10            23a  OCC    1580  22211   
        Sus. + E4{1}                    9      92      40      55 1.33 1.10            23a  OCC    1520  22211   
        Sus. + E5{1}                    4      80      25      49 1.33 1.10            23a  OCC    1374  22211   
        Sus. + E6{1}                    9      97      11      42 1.33 1.10            23a  OCC    1502  22211   
        Sus. + E7{1}                    5      85      21      42 1.33 1.10            23a  OCC    1402  22211   
        Sus. + E8{1}                    9     102      15      49 1.33 1.10            23a  OCC    1562  22211   
  
 D05 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1119       5       6       2 1.33 1.10 1.00 1.00  23a SUST     594  16700   
        TR:Amb to T1{1}               147     127       5       1 1.77 1.47 1.00 1.00 (17) DISP    1625  25050   
        Amb to T1{1}                  147     127       5       1 1.77 1.47 1.00 1.00 (17) DISP    1625  25050   
        Sus. + E1{1}                   67      28      99       7 1.33 1.10            23a  OCC    1403  22211   
        Sus. + E2{1}                    1      19      63      50 1.33 1.10            23a  OCC    1180  22211   
        Sus. + E3{1}                   67      28     101       7 1.33 1.10            23a  OCC    1416  22211   
        Sus. + E4{1}                    3      18      62      49 1.33 1.10            23a  OCC    1168  22211   
        Sus. + E5{1}                   92      41      15      55 1.33 1.10            23a  OCC    1147  22211   
        Sus. + E6{1}                    6      23      54       7 1.33 1.10            23a  OCC    1020  22211   
        Sus. + E7{1}                   93      43      15      56 1.33 1.10            23a  OCC    1163  22211   
        Sus. + E8{1}                    4      22      55       8 1.33 1.10            23a  OCC    1023  22211   
  
 I03 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       1      10       0 1.00 1.00 1.00 1.00  23a SUST     727  16700   
        TR:Amb to T1{1}                26       3      34      13 1.00 1.00 1.00 1.00 (17) DISP     797  25050   
        Amb to T1{1}                   26       3      34      13 1.00 1.00 1.00 1.00 (17) DISP     797  25050   
        Sus. + E1{1}                    6       1      17      12 1.00 1.00            23a  OCC    1055  22211   
        Sus. + E2{1}                   16       1      28      12 1.00 1.00            23a  OCC    1249  22211   
        Sus. + E3{1}                    7       1      20      12 1.00 1.00            23a  OCC    1086  22211   
        Sus. + E4{1}                   16       1      27      12 1.00 1.00            23a  OCC    1210  22211   
        Sus. + E5{1}                    4       2      17      13 1.00 1.00            23a  OCC    1069  22211   
        Sus. + E6{1}                   24       2      45      16 1.00 1.00            23a  OCC    1623  22211   
        Sus. + E7{1}                    5       2      16      14 1.00 1.00            23a  OCC    1074  22211   
        Sus. + E8{1}                   24       2      43      16 1.00 1.00            23a  OCC    1580  22211   
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S06  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136      55      51      23 1.00 1.00 1.00 1.00  23a SUST    1088  16700   
        TR:Amb to T1{1}                50      90       2      66 1.00 1.00 1.00 1.00 (17) DISP     796  25050   
        Amb to T1{1}                   50      90       2      66 1.00 1.00 1.00 1.00 (17) DISP     796  25050   
        Sus. + E1{1}                   11      86     101      63 1.00 1.00            23a  OCC    1605  22211   
        Sus. + E2{1}                   16      78      89      81 1.00 1.00            23a  OCC    1623  22211   
        Sus. + E3{1}                    3      86     101      59 1.00 1.00            23a  OCC    1588  22211   
        Sus. + E4{1}                    5      68      81      79 1.00 1.00            23a  OCC    1557  22211   
        Sus. + E5{1}                   12      99      62      28 1.00 1.00            23a  OCC    1424  22211   
        Sus. + E6{1}                    4      65      71      46 1.00 1.00            23a  OCC    1316  22211   
        Sus. + E7{1}                   28     107      58      28 1.00 1.00            23a  OCC    1488  22211   
        Sus. + E8{1}                   11      58      73      45 1.00 1.00            23a  OCC    1312  22211   
  
 S06  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136      55      51      23 1.00 1.00 1.00 1.00  23a SUST    1088  16700   
        TR:Amb to T1{1}                50      90       2      66 1.00 1.00 1.00 1.00 (17) DISP     796  25050   
        Amb to T1{1}                   50      90       2      66 1.00 1.00 1.00 1.00 (17) DISP     796  25050   
        Sus. + E1{1}                   11      86     101      63 1.00 1.00            23a  OCC    1605  22211   
        Sus. + E2{1}                   16      78      89      81 1.00 1.00            23a  OCC    1623  22211   
        Sus. + E3{1}                    3      86     101      59 1.00 1.00            23a  OCC    1588  22211   
        Sus. + E4{1}                    5      68      81      79 1.00 1.00            23a  OCC    1557  22211   
        Sus. + E5{1}                   12      99      62      28 1.00 1.00            23a  OCC    1424  22211   
        Sus. + E6{1}                    4      65      71      46 1.00 1.00            23a  OCC    1316  22211   
        Sus. + E7{1}                   28     107      58      28 1.00 1.00            23a  OCC    1488  22211   
        Sus. + E8{1}                   11      58      73      45 1.00 1.00            23a  OCC    1312  22211   
  
 I02    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       1       9       0 1.00 1.00 1.00 1.00  23a SUST     727  16700   
        TR:Amb to T1{1}                26       3      34      13 1.00 1.00 1.00 1.00 (17) DISP     797  25050   
        Amb to T1{1}                   26       3      34      13 1.00 1.00 1.00 1.00 (17) DISP     797  25050   
        Sus. + E1{1}                    6       1      17      12 1.00 1.00            23a  OCC    1055  22211   
        Sus. + E2{1}                   16       1      28      12 1.00 1.00            23a  OCC    1248  22211   
        Sus. + E3{1}                    7       1      20      12 1.00 1.00            23a  OCC    1086  22211   
        Sus. + E4{1}                   16       1      27      12 1.00 1.00            23a  OCC    1210  22211   
        Sus. + E5{1}                    4       2      17      13 1.00 1.00            23a  OCC    1068  22211   
        Sus. + E6{1}                   24       2      45      16 1.00 1.00            23a  OCC    1622  22211   
        Sus. + E7{1}                    5       2      16      14 1.00 1.00            23a  OCC    1074  22211   
        Sus. + E8{1}                   24       2      43      16 1.00 1.00            23a  OCC    1579  22211   
  
 S07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1158      49      72      23 1.00 1.00 1.00 1.00  23a SUST    1183  16700   
        TR:Amb to T1{1}                50      16      27      66 1.00 1.00 1.00 1.00 (17) DISP     515  25050   
        Amb to T1{1}                   50      16      27      66 1.00 1.00 1.00 1.00 (17) DISP     515  25050   
        Sus. + E1{1}                   14      52      94      63 1.00 1.00            23a  OCC    1513  22211   
        Sus. + E2{1}                   19      63      74      81 1.00 1.00            23a  OCC    1617  22211   
        Sus. + E3{1}                    0      57      84      59 1.00 1.00            23a  OCC    1463  22211   
        Sus. + E4{1}                    2      53      78      79 1.00 1.00            23a  OCC    1589  22211   
        Sus. + E5{1}                   10      71      99      28 1.00 1.00            23a  OCC    1441  22211   
        Sus. + E6{1}                    7      66      72      46 1.00 1.00            23a  OCC    1389  22211   
        Sus. + E7{1}                   31      79      91      28 1.00 1.00            23a  OCC    1458  22211   
        Sus. + E8{1}                   14      70      78      45 1.00 1.00            23a  OCC    1412  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C17    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1014       6      15       6 1.11 1.23 1.00 1.00  23a SUST     615  16700   
        TR:Amb to T1{1}               168       2      45       4 1.48 1.64 1.64 1.00 (17) DISP     642  25050   
        Amb to T1{1}                  168       2      45       4 1.48 1.64 1.64 1.00 (17) DISP     642  25050   
        Sus. + E1{1}                   79     108      34      70 1.11 1.23            23a  OCC    1603  22211   
        Sus. + E2{1}                   10     117      23      14 1.11 1.23            23a  OCC    1515  22211   
        Sus. + E3{1}                   54     109      38      72 1.11 1.23            23a  OCC    1613  22211   
        Sus. + E4{1}                   17     114      25      14 1.11 1.23            23a  OCC    1498  22211   
        Sus. + E5{1}                  103      28      47      49 1.11 1.23            23a  OCC    1110  22211   
        Sus. + E6{1}                   16      42      25      37 1.11 1.23            23a  OCC    1000  22211   
        Sus. + E7{1}                   80      30      50      50 1.11 1.23            23a  OCC    1135  22211   
        Sus. + E8{1}                   11      45      27      38 1.11 1.23            23a  OCC    1022  22211   
  
 C35 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1099      19      42       9 1.00 1.00 1.00 1.00  23a SUST     851  16700   
        TR:Amb to T1{1}                16      24      70      39 1.00 1.00 1.00 1.00 (17) DISP     591  25050   
        Amb to T1{1}                   16      24      70      39 1.00 1.00 1.00 1.00 (17) DISP     591  25050   
        Sus. + E1{1}                    1      30      79      66 1.00 1.00            23a  OCC    1347  22211   
        Sus. + E2{1}                    8      23     119      80 1.00 1.00            23a  OCC    1611  22211   
        Sus. + E3{1}                    5      35      69      65 1.00 1.00            23a  OCC    1312  22211   
        Sus. + E4{1}                   14      20     109      84 1.00 1.00            23a  OCC    1585  22211   
        Sus. + E5{1}                    2      43      97      71 1.00 1.00            23a  OCC    1476  22211   
        Sus. + E6{1}                    4      26     110      70 1.00 1.00            23a  OCC    1517  22211   
        Sus. + E7{1}                    3      47      85      71 1.00 1.00            23a  OCC    1435  22211   
        Sus. + E8{1}                   10      30     100      74 1.00 1.00            23a  OCC    1488  22211   
  
 C34    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1099      19      42       9 1.00 1.00 1.00 1.00  23a SUST     851  16700   
        TR:Amb to T1{1}                16      24      70      39 1.00 1.00 1.00 1.00 (17) DISP     591  25050   
        Amb to T1{1}                   16      24      70      39 1.00 1.00 1.00 1.00 (17) DISP     591  25050   
        Sus. + E1{1}                    1      30      79      66 1.00 1.00            23a  OCC    1347  22211   
        Sus. + E2{1}                    8      23     119      80 1.00 1.00            23a  OCC    1611  22211   
        Sus. + E3{1}                    5      35      69      65 1.00 1.00            23a  OCC    1312  22211   
        Sus. + E4{1}                   14      20     109      84 1.00 1.00            23a  OCC    1585  22211   
        Sus. + E5{1}                    2      43      97      71 1.00 1.00            23a  OCC    1476  22211   
        Sus. + E6{1}                    4      26     110      70 1.00 1.00            23a  OCC    1517  22211   
        Sus. + E7{1}                    3      47      85      71 1.00 1.00            23a  OCC    1435  22211   
        Sus. + E8{1}                   10      30     100      74 1.00 1.00            23a  OCC    1487  22211   
  
 N40  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117     102       3       5 1.00 1.00 1.00 1.00  23a SUST    1265  16700   
        TR:Amb to T1{1}               330       6      99      39 1.00 1.00 1.00 1.00 (17) DISP     878  25050   
        Amb to T1{1}                  330       6      99      39 1.00 1.00 1.00 1.00 (17) DISP     878  25050   
        Sus. + E1{1}                   66     117      42      12 1.00 1.00            23a  OCC    1602  22211   
        Sus. + E2{1}                   99     128       5      15 1.00 1.00            23a  OCC    1508  22211   
        Sus. + E3{1}                   67     112      42      13 1.00 1.00            23a  OCC    1594  22211   
        Sus. + E4{1}                  100     103       6      16 1.00 1.00            23a  OCC    1373  22211   
        Sus. + E5{1}                   99     119      36       8 1.00 1.00            23a  OCC    1577  22211   
        Sus. + E6{1}                  132     130       8      11 1.00 1.00            23a  OCC    1535  22211   
        Sus. + E7{1}                  101     110      36       9 1.00 1.00            23a  OCC    1560  22211   
        Sus. + E8{1}                  134     106       7      12 1.00 1.00            23a  OCC    1378  22211   
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N40  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117     102       3       5 1.00 1.00 1.00 1.00  23a SUST    1265  16700   
        TR:Amb to T1{1}               328       6      99      39 1.00 1.00 1.00 1.00 (17) DISP     877  25050   
        Amb to T1{1}                  328       6      99      39 1.00 1.00 1.00 1.00 (17) DISP     877  25050   
        Sus. + E1{1}                   64     117      42      12 1.00 1.00            23a  OCC    1601  22211   
        Sus. + E2{1}                   97     128       5      15 1.00 1.00            23a  OCC    1507  22211   
        Sus. + E3{1}                   65     112      42      13 1.00 1.00            23a  OCC    1593  22211   
        Sus. + E4{1}                   98     103       6      16 1.00 1.00            23a  OCC    1373  22211   
        Sus. + E5{1}                   97     119      36       8 1.00 1.00            23a  OCC    1576  22211   
        Sus. + E6{1}                  130     130       8      11 1.00 1.00            23a  OCC    1534  22211   
        Sus. + E7{1}                   99     110      36       9 1.00 1.00            23a  OCC    1559  22211   
        Sus. + E8{1}                  132     106       7      12 1.00 1.00            23a  OCC    1377  22211   
  
 C13 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      31       2       0 1.33 1.10 1.00 1.00  23a SUST     823  16700   
        TR:Amb to T1{1}                 8      15       2      14 1.77 1.47 1.00 1.00 (17) DISP     207  25050   
        Amb to T1{1}                    8      15       2      14 1.77 1.47 1.00 1.00 (17) DISP     207  25050   
        Sus. + E1{1}                    4      86      53      15 1.33 1.10            23a  OCC    1495  22211   
        Sus. + E2{1}                    1     105      25       6 1.33 1.10            23a  OCC    1561  22211   
        Sus. + E3{1}                    5      93      53      15 1.33 1.10            23a  OCC    1552  22211   
        Sus. + E4{1}                    0     110      24       7 1.33 1.10            23a  OCC    1598  22211   
        Sus. + E5{1}                   14      53      35      19 1.33 1.10            23a  OCC    1191  22211   
        Sus. + E6{1}                   17      48      11       7 1.33 1.10            23a  OCC    1012  22211   
        Sus. + E7{1}                   13      48      35      19 1.33 1.10            23a  OCC    1165  22211   
        Sus. + E8{1}                   16      43      13       8 1.33 1.10            23a  OCC     984  22211   
  
 R05  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      13       1       0 1.00 1.00 1.00 1.00  23a SUST     620  16700   
        TR:Amb to T1{1}                67       5      53       0 1.00 1.00 1.00 1.00 (17) DISP     401  25050   
        Amb to T1{1}                   67       5      53       0 1.00 1.00 1.00 1.00 (17) DISP     401  25050   
        Sus. + E1{1}                   87      13     129       0 1.00 1.00            23a  OCC    1590  22211   
        Sus. + E2{1}                   46      14      36       0 1.00 1.00            23a  OCC     902  22211   
        Sus. + E3{1}                   87      15     129       0 1.00 1.00            23a  OCC    1590  22211   
        Sus. + E4{1}                   46      15      36       0 1.00 1.00            23a  OCC     902  22211   
        Sus. + E5{1}                   87      14      55       0 1.00 1.00            23a  OCC    1055  22211   
        Sus. + E6{1}                   46      15      39       0 1.00 1.00            23a  OCC     919  22211   
        Sus. + E7{1}                   87      15      55       0 1.00 1.00            23a  OCC    1055  22211   
        Sus. + E8{1}                   46      14      39       0 1.00 1.00            23a  OCC     919  22211   
  
 T12 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 141       6       3       2 1.00 1.00 1.00 1.00  23a SUST    1000  16700   
        TR:Amb to T1{1}                 3       7       3       1 1.31 1.09 1.00 1.00 (17) DISP     892  25050   
        Amb to T1{1}                    3       7       3       1 1.31 1.09 1.00 1.00 (17) DISP     892  25050   
        Sus. + E1{1}                    0       7       5       3 1.00 1.00            23a  OCC    1205  22211   
        Sus. + E2{1}                    1       8       7       4 1.00 1.00            23a  OCC    1475  22211   
        Sus. + E3{1}                    2       8       6       3 1.00 1.00            23a  OCC    1345  22211   
        Sus. + E4{1}                    1      10       8       4 1.00 1.00            23a  OCC    1585  22211   
        Sus. + E5{1}                    1      11       5       5 1.00 1.00            23a  OCC    1573  22211   
        Sus. + E6{1}                    2       9       3       2 1.00 1.00            23a  OCC    1284  22211   
        Sus. + E7{1}                    1       9       5       6 1.00 1.00            23a  OCC    1459  22211   
        Sus. + E8{1}                    1       7       3       3 1.00 1.00            23a  OCC    1124  22211   
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T12 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 141       6       3       2 1.00 1.00 1.00 1.00  23a SUST    1000  16700   
        TR:Amb to T1{1}                 3       7       3       1 1.00 1.00 1.00 1.00 (17) DISP     706  25050   
        Amb to T1{1}                    3       7       3       1 1.00 1.00 1.00 1.00 (17) DISP     706  25050   
        Sus. + E1{1}                    0       7       5       3 1.00 1.00            23a  OCC    1205  22211   
        Sus. + E2{1}                    1       8       7       4 1.00 1.00            23a  OCC    1475  22211   
        Sus. + E3{1}                    2       8       6       3 1.00 1.00            23a  OCC    1345  22211   
        Sus. + E4{1}                    1      10       8       4 1.00 1.00            23a  OCC    1585  22211   
        Sus. + E5{1}                    1      11       5       5 1.00 1.00            23a  OCC    1573  22211   
        Sus. + E6{1}                    2       9       3       2 1.00 1.00            23a  OCC    1284  22211   
        Sus. + E7{1}                    1       9       5       6 1.00 1.00            23a  OCC    1459  22211   
        Sus. + E8{1}                    1       7       3       3 1.00 1.00            23a  OCC    1124  22211   
  
 C02 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1200       5       1       5 1.00 1.00 1.00 1.00  23a SUST     601  16700   
        TR:Amb to T1{1}               151      27      19       2 1.00 1.00 1.00 1.00 (17) DISP     299  25050   
        Amb to T1{1}                  151      27      19       2 1.00 1.00 1.00 1.00 (17) DISP     299  25050   
        Sus. + E1{1}                   17      19     112      12 1.00 1.00            23a  OCC    1416  22211   
        Sus. + E2{1}                    1      23     135      20 1.00 1.00            23a  OCC    1583  22211   
        Sus. + E3{1}                    2      18     111      13 1.00 1.00            23a  OCC    1406  22211   
        Sus. + E4{1}                   22      22     131      19 1.00 1.00            23a  OCC    1564  22211   
        Sus. + E5{1}                   29       6      57      40 1.00 1.00            23a  OCC    1089  22211   
        Sus. + E6{1}                    1      21      51      13 1.00 1.00            23a  OCC     984  22211   
        Sus. + E7{1}                    9       6      60      42 1.00 1.00            23a  OCC    1107  22211   
        Sus. + E8{1}                   21      20      55      14 1.00 1.00            23a  OCC    1019  22211   
  
 C03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1200       5       1       5 1.00 1.00 1.00 1.00  23a SUST     601  16700   
        TR:Amb to T1{1}               151      27      19       2 1.00 1.00 1.00 1.00 (17) DISP     299  25050   
        Amb to T1{1}                  151      27      19       2 1.00 1.00 1.00 1.00 (17) DISP     299  25050   
        Sus. + E1{1}                   17      19     112      12 1.00 1.00            23a  OCC    1415  22211   
        Sus. + E2{1}                    1      23     135      20 1.00 1.00            23a  OCC    1582  22211   
        Sus. + E3{1}                    2      18     111      13 1.00 1.00            23a  OCC    1405  22211   
        Sus. + E4{1}                   22      22     131      19 1.00 1.00            23a  OCC    1563  22211   
        Sus. + E5{1}                   29       6      57      40 1.00 1.00            23a  OCC    1089  22211   
        Sus. + E6{1}                    1      21      51      13 1.00 1.00            23a  OCC     983  22211   
        Sus. + E7{1}                    9       6      60      42 1.00 1.00            23a  OCC    1107  22211   
        Sus. + E8{1}                   21      20      55      14 1.00 1.00            23a  OCC    1018  22211   
  
 C24  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      30      14       3 1.00 1.00 1.00 1.00  23a SUST     767  16700   
        TR:Amb to T1{1}                28       3      62      55 1.00 1.00 1.00 1.00 (17) DISP     587  25050   
        Amb to T1{1}                   28       3      62      55 1.00 1.00 1.00 1.00 (17) DISP     587  25050   
        Sus. + E1{1}                   59      44      14      34 1.00 1.00            23a  OCC    1021  22211   
        Sus. + E2{1}                   16      47     112      44 1.00 1.00            23a  OCC    1548  22211   
        Sus. + E3{1}                   61      37      18      34 1.00 1.00            23a  OCC    1007  22211   
        Sus. + E4{1}                   13      52     107      45 1.00 1.00            23a  OCC    1521  22211   
        Sus. + E5{1}                   57      30      15      64 1.00 1.00            23a  OCC    1210  22211   
        Sus. + E6{1}                   29      58     107      56 1.00 1.00            23a  OCC    1575  22211   
        Sus. + E7{1}                   58      36      20      64 1.00 1.00            23a  OCC    1217  22211   
        Sus. + E8{1}                   26      63     101      56 1.00 1.00            23a  OCC    1549  22211   
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 141 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C24  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      30      14       3 1.00 1.00 1.00 1.00  23a SUST     767  16700   
        TR:Amb to T1{1}                28       3      62      55 1.00 1.00 1.00 1.00 (17) DISP     587  25050   
        Amb to T1{1}                   28       3      62      55 1.00 1.00 1.00 1.00 (17) DISP     587  25050   
        Sus. + E1{1}                   54      44      14      34 1.00 1.00            23a  OCC    1020  22211   
        Sus. + E2{1}                   11      47     112      44 1.00 1.00            23a  OCC    1546  22211   
        Sus. + E3{1}                   55      37      18      34 1.00 1.00            23a  OCC    1006  22211   
        Sus. + E4{1}                    7      52     107      45 1.00 1.00            23a  OCC    1519  22211   
        Sus. + E5{1}                   51      30      15      64 1.00 1.00            23a  OCC    1210  22211   
        Sus. + E6{1}                   24      58     107      56 1.00 1.00            23a  OCC    1573  22211   
        Sus. + E7{1}                   53      36      20      64 1.00 1.00            23a  OCC    1216  22211   
        Sus. + E8{1}                   20      63     101      56 1.00 1.00            23a  OCC    1546  22211   
  
 R05  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      13       1       0 1.00 1.00 1.00 1.00  23a SUST     620  16700   
        TR:Amb to T1{1}                27       5      53       0 1.00 1.00 1.00 1.00 (17) DISP     383  25050   
        Amb to T1{1}                   27       5      53       0 1.00 1.00 1.00 1.00 (17) DISP     383  25050   
        Sus. + E1{1}                   47      13     129       0 1.00 1.00            23a  OCC    1571  22211   
        Sus. + E2{1}                    6      14      36       0 1.00 1.00            23a  OCC     883  22211   
        Sus. + E3{1}                   47      15     129       0 1.00 1.00            23a  OCC    1571  22211   
        Sus. + E4{1}                    6      15      36       0 1.00 1.00            23a  OCC     883  22211   
        Sus. + E5{1}                   47      14      55       0 1.00 1.00            23a  OCC    1036  22211   
        Sus. + E6{1}                    6      15      39       0 1.00 1.00            23a  OCC     900  22211   
        Sus. + E7{1}                   47      15      55       0 1.00 1.00            23a  OCC    1036  22211   
        Sus. + E8{1}                    6      14      39       0 1.00 1.00            23a  OCC     900  22211   
  
 C32 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120       8       9      40 1.33 1.10 1.00 1.00  23a SUST     696  16700   
        TR:Amb to T1{1}                 5      27      33      38 1.77 1.47 1.00 1.00 (17) DISP     545  25050   
        Amb to T1{1}                    5      27      33      38 1.77 1.47 1.00 1.00 (17) DISP     545  25050   
        Sus. + E1{1}                    8      32      63      94 1.33 1.10            23a  OCC    1323  22211   
        Sus. + E2{1}                    2      10      64      46 1.33 1.10            23a  OCC    1133  22211   
        Sus. + E3{1}                    9      34      62      84 1.33 1.10            23a  OCC    1284  22211   
        Sus. + E4{1}                    5      18      68      54 1.33 1.10            23a  OCC    1188  22211   
        Sus. + E5{1}                   11      50      64     128 1.33 1.10            23a  OCC    1571  22211   
        Sus. + E6{1}                    6       9      61      57 1.33 1.10            23a  OCC    1131  22211   
        Sus. + E7{1}                   12      53      63     120 1.33 1.10            23a  OCC    1538  22211   
        Sus. + E8{1}                    2      14      65      49 1.33 1.10            23a  OCC    1152  22211   
  
 I03 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       3      10       3 1.00 1.00 1.00 1.00  23a SUST     760  16700   
        TR:Amb to T1{1}                 7      12      29       4 1.00 1.00 1.00 1.00 (17) DISP     687  25050   
        Amb to T1{1}                    7      12      29       4 1.00 1.00 1.00 1.00 (17) DISP     687  25050   
        Sus. + E1{1}                    0      15      16       4 1.00 1.00            23a  OCC    1059  22211   
        Sus. + E2{1}                    2      15      26       4 1.00 1.00            23a  OCC    1201  22211   
        Sus. + E3{1}                    2      15      19       3 1.00 1.00            23a  OCC    1104  22211   
        Sus. + E4{1}                    1      15      24       3 1.00 1.00            23a  OCC    1172  22211   
        Sus. + E5{1}                   10      16      21       4 1.00 1.00            23a  OCC    1146  22211   
        Sus. + E6{1}                   11      19      42       4 1.00 1.00            23a  OCC    1570  22211   
        Sus. + E7{1}                    9      17      20       4 1.00 1.00            23a  OCC    1155  22211   
        Sus. + E8{1}                   10      19      40       3 1.00 1.00            23a  OCC    1532  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 493 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 492 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L04 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 128       2       3       2 1.00 1.00 1.00 1.00  23a SUST     633  16700   
        TR:Amb to T1{1}                 2       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     150  25050   
        Amb to T1{1}                    2       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     150  25050   
        Sus. + E1{1}                    4       4      12       3 1.00 1.00            23a  OCC    1542  22211   
        Sus. + E2{1}                    3       4      10       6 1.00 1.00            23a  OCC    1459  22211   
        Sus. + E3{1}                    3       4      12       4 1.00 1.00            23a  OCC    1527  22211   
        Sus. + E4{1}                    2       4      10       6 1.00 1.00            23a  OCC    1467  22211   
        Sus. + E5{1}                    4       4      12       3 1.00 1.00            23a  OCC    1529  22211   
        Sus. + E6{1}                    4       4      12       6 1.00 1.00            23a  OCC    1570  22211   
        Sus. + E7{1}                    3       4      11       4 1.00 1.00            23a  OCC    1480  22211   
        Sus. + E8{1}                    3       4      11       6 1.00 1.00            23a  OCC    1510  22211   
  
 L04 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 128       3       2       2 1.00 1.00 1.00 1.00  23a SUST     632  16700   
        TR:Amb to T1{1}                 2       2       0       0 1.31 1.09 1.00 1.00 (17) DISP     194  25050   
        Amb to T1{1}                    2       2       0       0 1.31 1.09 1.00 1.00 (17) DISP     194  25050   
        Sus. + E1{1}                    4      12       4       3 1.00 1.00            23a  OCC    1541  22211   
        Sus. + E2{1}                    3      10       4       6 1.00 1.00            23a  OCC    1458  22211   
        Sus. + E3{1}                    3      12       4       4 1.00 1.00            23a  OCC    1527  22211   
        Sus. + E4{1}                    2      10       4       6 1.00 1.00            23a  OCC    1466  22211   
        Sus. + E5{1}                    4      12       4       3 1.00 1.00            23a  OCC    1529  22211   
        Sus. + E6{1}                    4      12       4       6 1.00 1.00            23a  OCC    1570  22211   
        Sus. + E7{1}                    3      11       4       4 1.00 1.00            23a  OCC    1480  22211   
        Sus. + E8{1}                    3      11       4       6 1.00 1.00            23a  OCC    1509  22211   
  
 I04    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       3      10       3 1.00 1.00 1.00 1.00  23a SUST     760  16700   
        TR:Amb to T1{1}                 7      12      29       4 1.00 1.00 1.00 1.00 (17) DISP     685  25050   
        Amb to T1{1}                    7      12      29       4 1.00 1.00 1.00 1.00 (17) DISP     685  25050   
        Sus. + E1{1}                    0      15      16       4 1.00 1.00            23a  OCC    1059  22211   
        Sus. + E2{1}                    2      15      26       4 1.00 1.00            23a  OCC    1200  22211   
        Sus. + E3{1}                    2      15      19       3 1.00 1.00            23a  OCC    1104  22211   
        Sus. + E4{1}                    1      15      24       3 1.00 1.00            23a  OCC    1172  22211   
        Sus. + E5{1}                   10      16      21       4 1.00 1.00            23a  OCC    1146  22211   
        Sus. + E6{1}                   11      19      42       4 1.00 1.00            23a  OCC    1569  22211   
        Sus. + E7{1}                    9      17      20       4 1.00 1.00            23a  OCC    1155  22211   
        Sus. + E8{1}                   10      19      40       3 1.00 1.00            23a  OCC    1531  22211   
  
 L03    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 128       2       3       2 1.00 1.00 1.00 1.00  23a SUST     633  16700   
        TR:Amb to T1{1}                 2       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     150  25050   
        Amb to T1{1}                    2       0       2       0 1.00 1.00 1.00 1.00 (17) DISP     150  25050   
        Sus. + E1{1}                    4       4      12       3 1.00 1.00            23a  OCC    1541  22211   
        Sus. + E2{1}                    3       4      10       6 1.00 1.00            23a  OCC    1458  22211   
        Sus. + E3{1}                    3       4      12       4 1.00 1.00            23a  OCC    1526  22211   
        Sus. + E4{1}                    2       4      10       6 1.00 1.00            23a  OCC    1466  22211   
        Sus. + E5{1}                    4       4      12       3 1.00 1.00            23a  OCC    1528  22211   
        Sus. + E6{1}                    4       4      12       6 1.00 1.00            23a  OCC    1569  22211   
        Sus. + E7{1}                    3       4      11       4 1.00 1.00            23a  OCC    1480  22211   
        Sus. + E8{1}                    3       4      11       6 1.00 1.00            23a  OCC    1509  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H00    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      10      18       2 1.08 1.19 1.00 1.00  23a SUST    1066  16700   
        TR:Amb to T1{1}                26       4       5       0 1.44 1.58 1.58 1.00 (17) DISP     240  25050   
        Amb to T1{1}                   26       4       5       0 1.44 1.58 1.58 1.00 (17) DISP     240  25050   
        Sus. + E1{1}                    2      15      34       7 1.08 1.19            23a  OCC    1511  22211   
        Sus. + E2{1}                    9      12      22       4 1.08 1.19            23a  OCC    1195  22211   
        Sus. + E3{1}                    1      13      29       7 1.08 1.19            23a  OCC    1390  22211   
        Sus. + E4{1}                    8      11      19       4 1.08 1.19            23a  OCC    1122  22211   
        Sus. + E5{1}                    5      16      36       5 1.08 1.19            23a  OCC    1569  22211   
        Sus. + E6{1}                   18      13      21       2 1.08 1.19            23a  OCC    1172  22211   
        Sus. + E7{1}                    4      13      32       4 1.08 1.19            23a  OCC    1453  22211   
        Sus. + E8{1}                   17      11      19       2 1.08 1.19            23a  OCC    1110  22211   
  
 H11    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 517       7       6       0 1.00 1.00 1.00 1.00  23a SUST     713  16700   
        TR:Amb to T1{1}                43      17      30      13 1.00 1.00 1.00 1.00 (17) DISP     829  25050   
        Amb to T1{1}                   43      17      30      13 1.00 1.00 1.00 1.00 (17) DISP     829  25050   
        Sus. + E1{1}                   41      13      36      19 1.00 1.00            23a  OCC    1569  22211   
        Sus. + E2{1}                    7      13      22      19 1.00 1.00            23a  OCC    1295  22211   
        Sus. + E3{1}                   40      14      35      19 1.00 1.00            23a  OCC    1545  22211   
        Sus. + E4{1}                    6      12      20      19 1.00 1.00            23a  OCC    1266  22211   
        Sus. + E5{1}                   43      13      40       4 1.00 1.00            23a  OCC    1538  22211   
        Sus. + E6{1}                   15      13      25       6 1.00 1.00            23a  OCC    1206  22211   
        Sus. + E7{1}                   43      15      39       4 1.00 1.00            23a  OCC    1533  22211   
        Sus. + E8{1}                   14      12      24       5 1.00 1.00            23a  OCC    1168  22211   
  
 H01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      16      17       2 1.00 1.00 1.00 1.00  23a SUST    1040  16700   
        TR:Amb to T1{1}                26       5       1       0 1.00 1.00 1.00 1.00 (17) DISP     128  25050   
        Amb to T1{1}                   26       5       1       0 1.00 1.00 1.00 1.00 (17) DISP     128  25050   
        Sus. + E1{1}                    2      21      36       7 1.00 1.00            23a  OCC    1506  22211   
        Sus. + E2{1}                    9      18      26       4 1.00 1.00            23a  OCC    1261  22211   
        Sus. + E3{1}                    1      17      32       7 1.00 1.00            23a  OCC    1403  22211   
        Sus. + E4{1}                    8      17      23       4 1.00 1.00            23a  OCC    1194  22211   
        Sus. + E5{1}                    5      21      39       5 1.00 1.00            23a  OCC    1563  22211   
        Sus. + E6{1}                   18      19      26       2 1.00 1.00            23a  OCC    1268  22211   
        Sus. + E7{1}                    5      18      36       4 1.00 1.00            23a  OCC    1475  22211   
        Sus. + E8{1}                   17      16      23       2 1.00 1.00            23a  OCC    1190  22211   
  
 D08 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1127       5       4       3 1.00 1.00 1.00 1.00  23a SUST     575  16700   
        TR:Amb to T1{1}                39     156       8       4 1.00 1.00 1.00 1.00 (17) DISP    1106  25050   
        Amb to T1{1}                   39     156       8       4 1.00 1.00 1.00 1.00 (17) DISP    1106  25050   
        Sus. + E1{1}                   31      91      28      70 1.00 1.00            23a  OCC    1396  22211   
        Sus. + E2{1}                    2      25      39      74 1.00 1.00            23a  OCC    1170  22211   
        Sus. + E3{1}                   32      94      30      71 1.00 1.00            23a  OCC    1416  22211   
        Sus. + E4{1}                    2      25      38      73 1.00 1.00            23a  OCC    1158  22211   
        Sus. + E5{1}                   42     118      58      33 1.00 1.00            23a  OCC    1523  22211   
        Sus. + E6{1}                    0      18      20      39 1.00 1.00            23a  OCC     879  22211   
        Sus. + E7{1}                   44     122      60      34 1.00 1.00            23a  OCC    1556  22211   
        Sus. + E8{1}                    1      18      19      41 1.00 1.00            23a  OCC     885  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H19  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 512       2       1       6 1.00 1.00 1.00 1.00  23a SUST     567  16700   
        TR:Amb to T1{1}                42      47      33       6 1.00 1.00 1.00 1.00 (17) DISP    1270  25050   
        Amb to T1{1}                   42      47      33       6 1.00 1.00 1.00 1.00 (17) DISP    1270  25050   
        Sus. + E1{1}                   20       3      39      10 1.00 1.00            23a  OCC    1463  22211   
        Sus. + E2{1}                   19      28      34      11 1.00 1.00            23a  OCC    1550  22211   
        Sus. + E3{1}                   20       3      39      11 1.00 1.00            23a  OCC    1461  22211   
        Sus. + E4{1}                   19      29      34      12 1.00 1.00            23a  OCC    1555  22211   
        Sus. + E5{1}                   29       4      37       7 1.00 1.00            23a  OCC    1426  22211   
        Sus. + E6{1}                   28      26      32       8 1.00 1.00            23a  OCC    1491  22211   
        Sus. + E7{1}                   29       3      37       9 1.00 1.00            23a  OCC    1421  22211   
        Sus. + E8{1}                   28      27      31      10 1.00 1.00            23a  OCC    1494  22211   
  
 D07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1127       5       4       3 1.00 1.00 1.00 1.00  23a SUST     575  16700   
        TR:Amb to T1{1}                39     156       8       4 1.00 1.00 1.00 1.00 (17) DISP    1103  25050   
        Amb to T1{1}                   39     156       8       4 1.00 1.00 1.00 1.00 (17) DISP    1103  25050   
        Sus. + E1{1}                   31      91      29      70 1.00 1.00            23a  OCC    1395  22211   
        Sus. + E2{1}                    2      25      39      74 1.00 1.00            23a  OCC    1169  22211   
        Sus. + E3{1}                   32      93      30      71 1.00 1.00            23a  OCC    1415  22211   
        Sus. + E4{1}                    2      25      38      73 1.00 1.00            23a  OCC    1158  22211   
        Sus. + E5{1}                   42     117      58      33 1.00 1.00            23a  OCC    1522  22211   
        Sus. + E6{1}                    0      18      20      39 1.00 1.00            23a  OCC     879  22211   
        Sus. + E7{1}                   44     121      60      34 1.00 1.00            23a  OCC    1555  22211   
        Sus. + E8{1}                    1      18      19      41 1.00 1.00            23a  OCC     885  22211   
  
 R03 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       2       1       0 1.00 1.00 1.00 1.00  23a SUST     540  16700   
        TR:Amb to T1{1}                27       3      53       0 1.00 1.00 1.00 1.00 (17) DISP     378  25050   
        Amb to T1{1}                   27       3      53       0 1.00 1.00 1.00 1.00 (17) DISP     378  25050   
        Sus. + E1{1}                   48       2     138       0 1.00 1.00            23a  OCC    1554  22211   
        Sus. + E2{1}                    5       2      37       0 1.00 1.00            23a  OCC     805  22211   
        Sus. + E3{1}                   48       2     138       0 1.00 1.00            23a  OCC    1554  22211   
        Sus. + E4{1}                    5       2      37       0 1.00 1.00            23a  OCC     805  22211   
        Sus. + E5{1}                   48       2      52       0 1.00 1.00            23a  OCC     935  22211   
        Sus. + E6{1}                    5       2      50       0 1.00 1.00            23a  OCC     898  22211   
        Sus. + E7{1}                   48       2      52       0 1.00 1.00            23a  OCC     935  22211   
        Sus. + E8{1}                    5       3      50       0 1.00 1.00            23a  OCC     899  22211   
  
 R04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       2       1       0 1.00 1.00 1.00 1.00  23a SUST     540  16700   
        TR:Amb to T1{1}                27       3      53       0 1.00 1.00 1.00 1.00 (17) DISP     378  25050   
        Amb to T1{1}                   27       3      53       0 1.00 1.00 1.00 1.00 (17) DISP     378  25050   
        Sus. + E1{1}                   48       2     138       0 1.00 1.00            23a  OCC    1553  22211   
        Sus. + E2{1}                    5       2      37       0 1.00 1.00            23a  OCC     805  22211   
        Sus. + E3{1}                   48       2     138       0 1.00 1.00            23a  OCC    1553  22211   
        Sus. + E4{1}                    5       2      37       0 1.00 1.00            23a  OCC     804  22211   
        Sus. + E5{1}                   48       2      52       0 1.00 1.00            23a  OCC     935  22211   
        Sus. + E6{1}                    5       2      50       0 1.00 1.00            23a  OCC     897  22211   
        Sus. + E7{1}                   48       2      52       0 1.00 1.00            23a  OCC     935  22211   
        Sus. + E8{1}                    5       3      50       0 1.00 1.00            23a  OCC     898  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L04 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 131       3       0       3 1.00 1.00 1.00 1.00  23a SUST     588  16700   
        TR:Amb to T1{1}                 2       2       0       0 1.31 1.09 1.00 1.00 (17) DISP     196  25050   
        Amb to T1{1}                    2       2       0       0 1.31 1.09 1.00 1.00 (17) DISP     196  25050   
        Sus. + E1{1}                    5      12       1       5 1.00 1.00            23a  OCC    1512  22211   
        Sus. + E2{1}                    4      10       2       7 1.00 1.00            23a  OCC    1431  22211   
        Sus. + E3{1}                    4      12       0       5 1.00 1.00            23a  OCC    1504  22211   
        Sus. + E4{1}                    4      10       2       7 1.00 1.00            23a  OCC    1443  22211   
        Sus. + E5{1}                    6      12       1       5 1.00 1.00            23a  OCC    1503  22211   
        Sus. + E6{1}                    6      12       1       7 1.00 1.00            23a  OCC    1552  22211   
        Sus. + E7{1}                    5      11       0       5 1.00 1.00            23a  OCC    1455  22211   
        Sus. + E8{1}                    5      11       2       7 1.00 1.00            23a  OCC    1492  22211   
  
 A12  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       5       5       3 1.00 1.00 1.00 1.00  23a SUST     577  16700   
        TR:Amb to T1{1}                67       9      72       1 1.00 1.00 1.00 1.00 (17) DISP     537  25050   
        Amb to T1{1}                   67       9      72       1 1.00 1.00 1.00 1.00 (17) DISP     537  25050   
        Sus. + E1{1}                   96       7     133       3 1.00 1.00            23a  OCC    1550  22211   
        Sus. + E2{1}                   96       7      54       3 1.00 1.00            23a  OCC     978  22211   
        Sus. + E3{1}                   96       5     128       4 1.00 1.00            23a  OCC    1513  22211   
        Sus. + E4{1}                   96       6      50       4 1.00 1.00            23a  OCC     950  22211   
        Sus. + E5{1}                   39       5     112       4 1.00 1.00            23a  OCC    1370  22211   
        Sus. + E6{1}                   39       5      26       4 1.00 1.00            23a  OCC     748  22211   
        Sus. + E7{1}                   39       7     104       3 1.00 1.00            23a  OCC    1318  22211   
        Sus. + E8{1}                   39       6      20       3 1.00 1.00            23a  OCC     706  22211   
  
 A21    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109      47       7       9 1.00 1.00 1.00 1.00  23a SUST     865  16700   
        TR:Amb to T1{1}                26       8      16       8 1.00 1.00 1.00 1.00 (17) DISP     147  25050   
        Amb to T1{1}                   26       8      16       8 1.00 1.00 1.00 1.00 (17) DISP     147  25050   
        Sus. + E1{1}                    8     109      40      20 1.00 1.00            23a  OCC    1390  22211   
        Sus. + E2{1}                   26      70      61      15 1.00 1.00            23a  OCC    1307  22211   
        Sus. + E3{1}                    2     130      49      19 1.00 1.00            23a  OCC    1544  22211   
        Sus. + E4{1}                   35      50      71      14 1.00 1.00            23a  OCC    1347  22211   
        Sus. + E5{1}                    8      92       7       9 1.00 1.00            23a  OCC    1198  22211   
        Sus. + E6{1}                   25      88      19      14 1.00 1.00            23a  OCC    1188  22211   
        Sus. + E7{1}                    1     112      14      11 1.00 1.00            23a  OCC    1344  22211   
        Sus. + E8{1}                   34      68      27      16 1.00 1.00            23a  OCC    1096  22211   
  
 A12  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       5       5       3 1.00 1.00 1.00 1.00  23a SUST     577  16700   
        TR:Amb to T1{1}                53       9      72       1 1.00 1.00 1.00 1.00 (17) DISP     531  25050   
        Amb to T1{1}                   53       9      72       1 1.00 1.00 1.00 1.00 (17) DISP     531  25050   
        Sus. + E1{1}                   82       7     133       3 1.00 1.00            23a  OCC    1544  22211   
        Sus. + E2{1}                   82       7      54       3 1.00 1.00            23a  OCC     972  22211   
        Sus. + E3{1}                   82       5     128       4 1.00 1.00            23a  OCC    1507  22211   
        Sus. + E4{1}                   82       6      50       4 1.00 1.00            23a  OCC     944  22211   
        Sus. + E5{1}                   25       5     112       4 1.00 1.00            23a  OCC    1363  22211   
        Sus. + E6{1}                   25       5      26       4 1.00 1.00            23a  OCC     741  22211   
        Sus. + E7{1}                   25       7     104       3 1.00 1.00            23a  OCC    1311  22211   
        Sus. + E8{1}                   25       6      20       3 1.00 1.00            23a  OCC     699  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H19  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       2       1       6 1.00 1.00 1.00 1.00  23a SUST     567  16700   
        TR:Amb to T1{1}                22      47      33       6 1.00 1.00 1.00 1.00 (17) DISP    1251  25050   
        Amb to T1{1}                   22      47      33       6 1.00 1.00 1.00 1.00 (17) DISP    1251  25050   
        Sus. + E1{1}                    1       3      39      10 1.00 1.00            23a  OCC    1444  22211   
        Sus. + E2{1}                    1      28      34      11 1.00 1.00            23a  OCC    1532  22211   
        Sus. + E3{1}                    1       3      39      11 1.00 1.00            23a  OCC    1442  22211   
        Sus. + E4{1}                    1      29      34      12 1.00 1.00            23a  OCC    1538  22211   
        Sus. + E5{1}                    9       4      37       7 1.00 1.00            23a  OCC    1406  22211   
        Sus. + E6{1}                    8      26      32       8 1.00 1.00            23a  OCC    1471  22211   
        Sus. + E7{1}                    9       3      37       9 1.00 1.00            23a  OCC    1401  22211   
        Sus. + E8{1}                    8      27      31      10 1.00 1.00            23a  OCC    1475  22211   
  
 H24 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 514       2       1       0 1.70 1.41 1.00 1.00  23a SUST     572  16700   
        TR:Amb to T1{1}                16      28       4      32 2.26 1.88 1.00 1.00 (17) DISP    1536  25050   
        Amb to T1{1}                   16      28       4      32 2.26 1.88 1.00 1.00 (17) DISP    1536  25050   
        Sus. + E1{1}                   11       4       5      10 1.70 1.41            23a  OCC     856  22211   
        Sus. + E2{1}                   14      13       7       6 1.70 1.41            23a  OCC    1100  22211   
        Sus. + E3{1}                   11       4       5      10 1.70 1.41            23a  OCC     850  22211   
        Sus. + E4{1}                   14      13       7       7 1.70 1.41            23a  OCC    1083  22211   
        Sus. + E5{1}                   13       9       1      20 1.70 1.41            23a  OCC    1105  22211   
        Sus. + E6{1}                   16      18       3      23 1.70 1.41            23a  OCC    1412  22211   
        Sus. + E7{1}                   13       8       1      20 1.70 1.41            23a  OCC    1094  22211   
        Sus. + E8{1}                   16      18       3      23 1.70 1.41            23a  OCC    1396  22211   
  
 K05    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 524       9       2       0 1.00 1.00 1.00 1.00  23a SUST     730  16700   
        TR:Amb to T1{1}                50      26      17      10 1.00 1.00 1.00 1.00 (17) DISP     747  25050   
        Amb to T1{1}                   50      26      17      10 1.00 1.00 1.00 1.00 (17) DISP     747  25050   
        Sus. + E1{1}                    3      19      23      11 1.00 1.00            23a  OCC    1311  22211   
        Sus. + E2{1}                   38      34      22       1 1.00 1.00            23a  OCC    1499  22211   
        Sus. + E3{1}                    1      17      22      11 1.00 1.00            23a  OCC    1287  22211   
        Sus. + E4{1}                   35      36      22       1 1.00 1.00            23a  OCC    1524  22211   
        Sus. + E5{1}                    4      22      15      17 1.00 1.00            23a  OCC    1308  22211   
        Sus. + E6{1}                   33      33      16       6 1.00 1.00            23a  OCC    1403  22211   
        Sus. + E7{1}                    7      20      16      18 1.00 1.00            23a  OCC    1297  22211   
        Sus. + E8{1}                   30      35      16       6 1.00 1.00            23a  OCC    1439  22211   
  
 L04 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       2       2       2 1.00 1.00 1.00 1.00  23a SUST     581  16700   
        TR:Amb to T1{1}                 1       1       0       0 1.00 1.00 1.00 1.00 (17) DISP     139  25050   
        Amb to T1{1}                    1       1       0       0 1.00 1.00 1.00 1.00 (17) DISP     139  25050   
        Sus. + E1{1}                    3      11       3       4 1.00 1.00            23a  OCC    1484  22211   
        Sus. + E2{1}                    3      10       5       4 1.00 1.00            23a  OCC    1404  22211   
        Sus. + E3{1}                    3      11       3       4 1.00 1.00            23a  OCC    1485  22211   
        Sus. + E4{1}                    3       9       6       4 1.00 1.00            23a  OCC    1423  22211   
        Sus. + E5{1}                    4      11       3       4 1.00 1.00            23a  OCC    1471  22211   
        Sus. + E6{1}                    5      11       5       4 1.00 1.00            23a  OCC    1522  22211   
        Sus. + E7{1}                    4      10       4       4 1.00 1.00            23a  OCC    1433  22211   
        Sus. + E8{1}                    4      10       6       4 1.00 1.00            23a  OCC    1470  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L04 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       2       2       2 1.00 1.00 1.00 1.00  23a SUST     580  16700   
        TR:Amb to T1{1}                 1       1       0       0 1.31 1.09 1.00 1.00 (17) DISP     181  25050   
        Amb to T1{1}                    1       1       0       0 1.31 1.09 1.00 1.00 (17) DISP     181  25050   
        Sus. + E1{1}                    3      11       3       4 1.00 1.00            23a  OCC    1483  22211   
        Sus. + E2{1}                    3      10       5       4 1.00 1.00            23a  OCC    1403  22211   
        Sus. + E3{1}                    3      11       3       4 1.00 1.00            23a  OCC    1484  22211   
        Sus. + E4{1}                    3       9       6       4 1.00 1.00            23a  OCC    1422  22211   
        Sus. + E5{1}                    4      11       3       4 1.00 1.00            23a  OCC    1470  22211   
        Sus. + E6{1}                    5      11       5       4 1.00 1.00            23a  OCC    1521  22211   
        Sus. + E7{1}                    4      10       3       4 1.00 1.00            23a  OCC    1432  22211   
        Sus. + E8{1}                    4      10       6       4 1.00 1.00            23a  OCC    1468  22211   
  
 L05    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       2       2       2 1.00 1.00 1.00 1.00  23a SUST     580  16700   
        TR:Amb to T1{1}                 1       1       0       0 1.00 1.00 1.00 1.00 (17) DISP     139  25050   
        Amb to T1{1}                    1       1       0       0 1.00 1.00 1.00 1.00 (17) DISP     139  25050   
        Sus. + E1{1}                    3      11       3       4 1.00 1.00            23a  OCC    1482  22211   
        Sus. + E2{1}                    3       9       5       4 1.00 1.00            23a  OCC    1402  22211   
        Sus. + E3{1}                    3      11       3       4 1.00 1.00            23a  OCC    1484  22211   
        Sus. + E4{1}                    3       9       6       4 1.00 1.00            23a  OCC    1422  22211   
        Sus. + E5{1}                    4      11       3       4 1.00 1.00            23a  OCC    1470  22211   
        Sus. + E6{1}                    5      11       5       4 1.00 1.00            23a  OCC    1520  22211   
        Sus. + E7{1}                    4      10       4       4 1.00 1.00            23a  OCC    1432  22211   
        Sus. + E8{1}                    4      10       6       4 1.00 1.00            23a  OCC    1468  22211   
  
 A14 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109       7       8       9 1.00 1.00 1.00 1.00  23a SUST     600  16700   
        TR:Amb to T1{1}                60       1     105       8 1.00 1.00 1.00 1.00 (17) DISP     760  25050   
        Amb to T1{1}                   60       1     105       8 1.00 1.00 1.00 1.00 (17) DISP     760  25050   
        Sus. + E1{1}                   23      11      84      20 1.00 1.00            23a  OCC    1168  22211   
        Sus. + E2{1}                  109       9     123      15 1.00 1.00            23a  OCC    1481  22211   
        Sus. + E3{1}                   13       9      87      19 1.00 1.00            23a  OCC    1184  22211   
        Sus. + E4{1}                  118       7     127      14 1.00 1.00            23a  OCC    1515  22211   
        Sus. + E5{1}                   23       7      85       9 1.00 1.00            23a  OCC    1165  22211   
        Sus. + E6{1}                  108       8     116      14 1.00 1.00            23a  OCC    1431  22211   
        Sus. + E7{1}                   14       7      86      11 1.00 1.00            23a  OCC    1167  22211   
        Sus. + E8{1}                  117       9     118      16 1.00 1.00            23a  OCC    1451  22211   
  
 A15    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109       7       8       9 1.00 1.00 1.00 1.00  23a SUST     600  16700   
        TR:Amb to T1{1}                60       1     105       8 1.00 1.00 1.00 1.00 (17) DISP     759  25050   
        Amb to T1{1}                   60       1     105       8 1.00 1.00 1.00 1.00 (17) DISP     759  25050   
        Sus. + E1{1}                   23      11      84      20 1.00 1.00            23a  OCC    1167  22211   
        Sus. + E2{1}                  109       9     123      15 1.00 1.00            23a  OCC    1480  22211   
        Sus. + E3{1}                   13       9      87      19 1.00 1.00            23a  OCC    1182  22211   
        Sus. + E4{1}                  118       7     127      14 1.00 1.00            23a  OCC    1514  22211   
        Sus. + E5{1}                   23       7      85       9 1.00 1.00            23a  OCC    1165  22211   
        Sus. + E6{1}                  108       8     116      14 1.00 1.00            23a  OCC    1431  22211   
        Sus. + E7{1}                   14       7      86      11 1.00 1.00            23a  OCC    1167  22211   
        Sus. + E8{1}                  117       9     118      16 1.00 1.00            23a  OCC    1451  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T12 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       6       2       3 1.00 1.00 1.00 1.00  23a SUST     934  16700   
        TR:Amb to T1{1}                 1       7       1       3 1.00 1.00 1.00 1.00 (17) DISP     693  25050   
        Amb to T1{1}                    1       7       1       3 1.00 1.00 1.00 1.00 (17) DISP     693  25050   
        Sus. + E1{1}                    1       6       3       5 1.00 1.00            23a  OCC    1133  22211   
        Sus. + E2{1}                    1       7       4       7 1.00 1.00            23a  OCC    1409  22211   
        Sus. + E3{1}                    1       8       3       6 1.00 1.00            23a  OCC    1268  22211   
        Sus. + E4{1}                    0       9       4       8 1.00 1.00            23a  OCC    1513  22211   
        Sus. + E5{1}                    0      10       5       5 1.00 1.00            23a  OCC    1494  22211   
        Sus. + E6{1}                    2       9       2       3 1.00 1.00            23a  OCC    1204  22211   
        Sus. + E7{1}                    0       8       6       5 1.00 1.00            23a  OCC    1389  22211   
        Sus. + E8{1}                    1       7       3       3 1.00 1.00            23a  OCC    1055  22211   
  
 T12 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       6       2       3 1.00 1.00 1.00 1.00  23a SUST     934  16700   
        TR:Amb to T1{1}                 1       7       1       3 1.31 1.09 1.00 1.00 (17) DISP     867  25050   
        Amb to T1{1}                    1       7       1       3 1.31 1.09 1.00 1.00 (17) DISP     867  25050   
        Sus. + E1{1}                    1       6       3       5 1.00 1.00            23a  OCC    1133  22211   
        Sus. + E2{1}                    1       7       4       7 1.00 1.00            23a  OCC    1409  22211   
        Sus. + E3{1}                    1       8       3       6 1.00 1.00            23a  OCC    1268  22211   
        Sus. + E4{1}                    0       9       4       8 1.00 1.00            23a  OCC    1513  22211   
        Sus. + E5{1}                    0      10       5       5 1.00 1.00            23a  OCC    1494  22211   
        Sus. + E6{1}                    2       9       2       3 1.00 1.00            23a  OCC    1204  22211   
        Sus. + E7{1}                    0       8       6       5 1.00 1.00            23a  OCC    1389  22211   
        Sus. + E8{1}                    1       7       3       3 1.00 1.00            23a  OCC    1055  22211   
  
 R03 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       8       1      11 1.00 1.00 1.00 1.00  23a SUST     592  16700   
        TR:Amb to T1{1}                 1       2      42       1 1.00 1.00 1.00 1.00 (17) DISP     295  25050   
        Amb to T1{1}                    1       2      42       1 1.00 1.00 1.00 1.00 (17) DISP     295  25050   
        Sus. + E1{1}                   19       9     126      12 1.00 1.00            23a  OCC    1509  22211   
        Sus. + E2{1}                    3       9      36      11 1.00 1.00            23a  OCC     850  22211   
        Sus. + E3{1}                   19      10     126      12 1.00 1.00            23a  OCC    1509  22211   
        Sus. + E4{1}                    3      10      36      13 1.00 1.00            23a  OCC     850  22211   
        Sus. + E5{1}                    7       9      32      12 1.00 1.00            23a  OCC     819  22211   
        Sus. + E6{1}                   24       9      60      11 1.00 1.00            23a  OCC    1032  22211   
        Sus. + E7{1}                    7       9      31      12 1.00 1.00            23a  OCC     819  22211   
        Sus. + E8{1}                   24       9      60      13 1.00 1.00            23a  OCC    1033  22211   
  
 R02    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       8       1      11 1.00 1.00 1.00 1.00  23a SUST     592  16700   
        TR:Amb to T1{1}                 1       2      42       1 1.00 1.00 1.00 1.00 (17) DISP     294  25050   
        Amb to T1{1}                    1       2      42       1 1.00 1.00 1.00 1.00 (17) DISP     294  25050   
        Sus. + E1{1}                   19       9     126      12 1.00 1.00            23a  OCC    1509  22211   
        Sus. + E2{1}                    3       9      36      11 1.00 1.00            23a  OCC     850  22211   
        Sus. + E3{1}                   19      10     126      12 1.00 1.00            23a  OCC    1509  22211   
        Sus. + E4{1}                    3      10      36      13 1.00 1.00            23a  OCC     850  22211   
        Sus. + E5{1}                    7       9      31      12 1.00 1.00            23a  OCC     818  22211   
        Sus. + E6{1}                   24       9      60      11 1.00 1.00            23a  OCC    1033  22211   
        Sus. + E7{1}                    7       9      31      12 1.00 1.00            23a  OCC     818  22211   
        Sus. + E8{1}                   24       9      60      13 1.00 1.00            23a  OCC    1033  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A33 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1143      25      10       8 1.00 1.00 1.00 1.00  23a SUST     737  16700   
        TR:Amb to T1{1}                 3       7      31       6 1.00 1.00 1.00 1.00 (17) DISP     227  25050   
        Amb to T1{1}                    3       7      31       6 1.00 1.00 1.00 1.00 (17) DISP     227  25050   
        Sus. + E1{1}                   38      41     113      18 1.00 1.00            23a  OCC    1507  22211   
        Sus. + E2{1}                   30      51      98      38 1.00 1.00            23a  OCC    1444  22211   
        Sus. + E3{1}                   42      34     109      23 1.00 1.00            23a  OCC    1483  22211   
        Sus. + E4{1}                   35      58      95      43 1.00 1.00            23a  OCC    1455  22211   
        Sus. + E5{1}                   29      51      83      27 1.00 1.00            23a  OCC    1323  22211   
        Sus. + E6{1}                   38      41     101       9 1.00 1.00            23a  OCC    1420  22211   
        Sus. + E7{1}                   25      43      87      22 1.00 1.00            23a  OCC    1324  22211   
        Sus. + E8{1}                   34      49     105      14 1.00 1.00            23a  OCC    1457  22211   
  
 A34    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1143      25      10       8 1.00 1.00 1.00 1.00  23a SUST     737  16700   
        TR:Amb to T1{1}                 3       7      31       6 1.00 1.00 1.00 1.00 (17) DISP     227  25050   
        Amb to T1{1}                    3       7      31       6 1.00 1.00 1.00 1.00 (17) DISP     227  25050   
        Sus. + E1{1}                   38      41     113      18 1.00 1.00            23a  OCC    1506  22211   
        Sus. + E2{1}                   30      51      98      38 1.00 1.00            23a  OCC    1444  22211   
        Sus. + E3{1}                   42      34     109      23 1.00 1.00            23a  OCC    1483  22211   
        Sus. + E4{1}                   35      58      95      43 1.00 1.00            23a  OCC    1455  22211   
        Sus. + E5{1}                   29      51      83      27 1.00 1.00            23a  OCC    1323  22211   
        Sus. + E6{1}                   38      41     101       9 1.00 1.00            23a  OCC    1420  22211   
        Sus. + E7{1}                   25      43      87      22 1.00 1.00            23a  OCC    1324  22211   
        Sus. + E8{1}                   34      49     105      14 1.00 1.00            23a  OCC    1457  22211   
  
 N02  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136      81       0      22 1.00 1.00 1.00 1.00  23a SUST    1128  16700   
        TR:Amb to T1{1}                31       1       0       1 1.00 1.00 1.00 1.00 (17) DISP      18  25050   
        Amb to T1{1}                   31       1       0       1 1.00 1.00 1.00 1.00 (17) DISP      18  25050   
        Sus. + E1{1}                   27      99      14      49 1.00 1.00            23a  OCC    1394  22211   
        Sus. + E2{1}                   25     100      12      50 1.00 1.00            23a  OCC    1395  22211   
        Sus. + E3{1}                   24     116      13      44 1.00 1.00            23a  OCC    1448  22211   
        Sus. + E4{1}                   19     116      12      56 1.00 1.00            23a  OCC    1499  22211   
        Sus. + E5{1}                   34     119      10      49 1.00 1.00            23a  OCC    1484  22211   
        Sus. + E6{1}                   33     118      16      51 1.00 1.00            23a  OCC    1499  22211   
        Sus. + E7{1}                   38     102       9      43 1.00 1.00            23a  OCC    1369  22211   
        Sus. + E8{1}                   37     102      16      57 1.00 1.00            23a  OCC    1452  22211   
  
 D01    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1017      14       5       6 1.00 1.00 1.00 1.00  23a SUST     585  16700   
        TR:Amb to T1{1}               168      56       2       4 1.00 1.00 1.00 1.00 (17) DISP     469  25050   
        Amb to T1{1}                  168      56       2       4 1.00 1.00 1.00 1.00 (17) DISP     469  25050   
        Sus. + E1{1}                   78      30     107      70 1.00 1.00            23a  OCC    1492  22211   
        Sus. + E2{1}                    9      17     115      14 1.00 1.00            23a  OCC    1386  22211   
        Sus. + E3{1}                   55      34     108      72 1.00 1.00            23a  OCC    1499  22211   
        Sus. + E4{1}                   17      19     113      14 1.00 1.00            23a  OCC    1371  22211   
        Sus. + E5{1}                  103      40      31      49 1.00 1.00            23a  OCC    1029  22211   
        Sus. + E6{1}                   16      18      44      37 1.00 1.00            23a  OCC     955  22211   
        Sus. + E7{1}                   80      43      33      50 1.00 1.00            23a  OCC    1045  22211   
        Sus. + E8{1}                   10      20      47      38 1.00 1.00            23a  OCC     971  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T14 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 136       1       4       0 1.00 1.00 1.00 1.00  23a SUST     712  16700   
        TR:Amb to T1{1}                 2       3       0       4 1.31 1.09 1.00 1.00 (17) DISP     488  25050   
        Amb to T1{1}                    2       3       0       4 1.31 1.09 1.00 1.00 (17) DISP     488  25050   
        Sus. + E1{1}                    3       7       8       1 1.00 1.00            23a  OCC    1434  22211   
        Sus. + E2{1}                    1       1       5       5 1.00 1.00            23a  OCC    1203  22211   
        Sus. + E3{1}                    3       7       9       1 1.00 1.00            23a  OCC    1499  22211   
        Sus. + E4{1}                    0       1       6       5 1.00 1.00            23a  OCC    1220  22211   
        Sus. + E5{1}                    0       1       5       3 1.00 1.00            23a  OCC    1003  22211   
        Sus. + E6{1}                    4       7       8       3 1.00 1.00            23a  OCC    1463  22211   
        Sus. + E7{1}                    0       1       5       3 1.00 1.00            23a  OCC    1006  22211   
        Sus. + E8{1}                    4       7       7       3 1.00 1.00            23a  OCC    1418  22211   
  
 C32 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120       8       9      40 1.00 1.00 1.00 1.00  23a SUST     681  16700   
        TR:Amb to T1{1}                 5      27      33      38 1.00 1.00 1.00 1.00 (17) DISP     399  25050   
        Amb to T1{1}                    5      27      33      38 1.00 1.00 1.00 1.00 (17) DISP     399  25050   
        Sus. + E1{1}                    8      32      64      93 1.00 1.00            23a  OCC    1260  22211   
        Sus. + E2{1}                    2      10      64      46 1.00 1.00            23a  OCC    1077  22211   
        Sus. + E3{1}                    9      34      62      84 1.00 1.00            23a  OCC    1216  22211   
        Sus. + E4{1}                    5      18      68      54 1.00 1.00            23a  OCC    1126  22211   
        Sus. + E5{1}                   11      50      65     128 1.00 1.00            23a  OCC    1493  22211   
        Sus. + E6{1}                    6       9      61      58 1.00 1.00            23a  OCC    1078  22211   
        Sus. + E7{1}                   12      53      64     119 1.00 1.00            23a  OCC    1451  22211   
        Sus. + E8{1}                    2      14      65      49 1.00 1.00            23a  OCC    1093  22211   
  
 C31    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120       8       9      40 1.00 1.00 1.00 1.00  23a SUST     680  16700   
        TR:Amb to T1{1}                 5      27      33      38 1.00 1.00 1.00 1.00 (17) DISP     399  25050   
        Amb to T1{1}                    5      27      33      38 1.00 1.00 1.00 1.00 (17) DISP     399  25050   
        Sus. + E1{1}                    8      32      64      93 1.00 1.00            23a  OCC    1260  22211   
        Sus. + E2{1}                    2      10      64      46 1.00 1.00            23a  OCC    1076  22211   
        Sus. + E3{1}                    9      34      62      84 1.00 1.00            23a  OCC    1215  22211   
        Sus. + E4{1}                    5      17      68      54 1.00 1.00            23a  OCC    1125  22211   
        Sus. + E5{1}                   11      50      65     128 1.00 1.00            23a  OCC    1493  22211   
        Sus. + E6{1}                    6       9      61      58 1.00 1.00            23a  OCC    1078  22211   
        Sus. + E7{1}                   12      53      64     119 1.00 1.00            23a  OCC    1451  22211   
        Sus. + E8{1}                    2      14      65      49 1.00 1.00            23a  OCC    1093  22211   
  
 N02  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      81       0      22 1.00 1.00 1.00 1.00  23a SUST    1123  16700   
        TR:Amb to T1{1}                 1       1       0       1 1.00 1.00 1.00 1.00 (17) DISP       7  25050   
        Amb to T1{1}                    1       1       0       1 1.00 1.00 1.00 1.00 (17) DISP       7  25050   
        Sus. + E1{1}                   17      99      14      49 1.00 1.00            23a  OCC    1384  22211   
        Sus. + E2{1}                   17     100      12      50 1.00 1.00            23a  OCC    1387  22211   
        Sus. + E3{1}                   17     116      13      44 1.00 1.00            23a  OCC    1439  22211   
        Sus. + E4{1}                   17     116      12      56 1.00 1.00            23a  OCC    1492  22211   
        Sus. + E5{1}                   17     119      10      49 1.00 1.00            23a  OCC    1471  22211   
        Sus. + E6{1}                   17     118      16      51 1.00 1.00            23a  OCC    1487  22211   
        Sus. + E7{1}                   17     102       9      43 1.00 1.00            23a  OCC    1356  22211   
        Sus. + E8{1}                   17     102      16      57 1.00 1.00            23a  OCC    1440  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N41    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117       9       4       5 1.00 1.00 1.00 1.00  23a SUST     595  16700   
        TR:Amb to T1{1}               328       0     189      39 1.00 1.00 1.00 1.00 (17) DISP    1490  25050   
        Amb to T1{1}                  328       0     189      39 1.00 1.00 1.00 1.00 (17) DISP    1490  25050   
        Sus. + E1{1}                   62      11      91      12 1.00 1.00            23a  OCC    1249  22211   
        Sus. + E2{1}                   99      19      51      15 1.00 1.00            23a  OCC     991  22211   
        Sus. + E3{1}                   63       9      91      13 1.00 1.00            23a  OCC    1254  22211   
        Sus. + E4{1}                  100      17      51      16 1.00 1.00            23a  OCC     995  22211   
        Sus. + E5{1}                   95      13      83       8 1.00 1.00            23a  OCC    1206  22211   
        Sus. + E6{1}                  132      21      43      11 1.00 1.00            23a  OCC     951  22211   
        Sus. + E7{1}                   97      11      83       9 1.00 1.00            23a  OCC    1213  22211   
        Sus. + E8{1}                  134      19      44      12 1.00 1.00            23a  OCC     954  22211   
  
 A17  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1110       8       8       9 1.00 1.00 1.00 1.00  23a SUST     604  16700   
        TR:Amb to T1{1}               106      29      80       8 1.00 1.00 1.00 1.00 (17) DISP     640  25050   
        Amb to T1{1}                  106      29      80       8 1.00 1.00 1.00 1.00 (17) DISP     640  25050   
        Sus. + E1{1}                   35      23     105      20 1.00 1.00            23a  OCC    1335  22211   
        Sus. + E2{1}                  145      11     116      15 1.00 1.00            23a  OCC    1456  22211   
        Sus. + E3{1}                   44      26     107      19 1.00 1.00            23a  OCC    1358  22211   
        Sus. + E4{1}                  155      14     119      14 1.00 1.00            23a  OCC    1486  22211   
        Sus. + E5{1}                   34       9      91       9 1.00 1.00            23a  OCC    1223  22211   
        Sus. + E6{1}                  144      19      76      14 1.00 1.00            23a  OCC    1171  22211   
        Sus. + E7{1}                   44      13      88      11 1.00 1.00            23a  OCC    1204  22211   
        Sus. + E8{1}                  153      15      72      16 1.00 1.00            23a  OCC    1145  22211   
  
 D02    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1021      12       5       6 1.00 1.00 1.00 1.00  23a SUST     577  16700   
        TR:Amb to T1{1}               168      72       1       4 1.00 1.00 1.00 1.00 (17) DISP     575  25050   
        Amb to T1{1}                  168      72       1       4 1.00 1.00 1.00 1.00 (17) DISP     575  25050   
        Sus. + E1{1}                   78      25     105      70 1.00 1.00            23a  OCC    1472  22211   
        Sus. + E2{1}                    9      16     113      14 1.00 1.00            23a  OCC    1363  22211   
        Sus. + E3{1}                   55      28     106      72 1.00 1.00            23a  OCC    1478  22211   
        Sus. + E4{1}                   16      14     110      14 1.00 1.00            23a  OCC    1349  22211   
        Sus. + E5{1}                  102      30      36      49 1.00 1.00            23a  OCC    1015  22211   
        Sus. + E6{1}                   15      16      48      37 1.00 1.00            23a  OCC     968  22211   
        Sus. + E7{1}                   81      32      38      50 1.00 1.00            23a  OCC    1027  22211   
        Sus. + E8{1}                   10      14      50      38 1.00 1.00            23a  OCC     981  22211   
  
 A35    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1146      26      10       8 1.00 1.00 1.00 1.00  23a SUST     740  16700   
        TR:Amb to T1{1}                 3       5      28       6 1.00 1.00 1.00 1.00 (17) DISP     206  25050   
        Amb to T1{1}                    3       5      28       6 1.00 1.00 1.00 1.00 (17) DISP     206  25050   
        Sus. + E1{1}                   37      39     108      18 1.00 1.00            23a  OCC    1477  22211   
        Sus. + E2{1}                   30      53      94      38 1.00 1.00            23a  OCC    1429  22211   
        Sus. + E3{1}                   42      31     105      23 1.00 1.00            23a  OCC    1457  22211   
        Sus. + E4{1}                   35      60      91      43 1.00 1.00            23a  OCC    1445  22211   
        Sus. + E5{1}                   30      52      81      27 1.00 1.00            23a  OCC    1316  22211   
        Sus. + E6{1}                   38      40      97       9 1.00 1.00            23a  OCC    1401  22211   
        Sus. + E7{1}                   25      44      84      22 1.00 1.00            23a  OCC    1314  22211   
        Sus. + E8{1}                   33      48     101      14 1.00 1.00            23a  OCC    1436  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A11  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      33       5       3 1.00 1.00 1.00 1.00  23a SUST     769  16700   
        TR:Amb to T1{1}                69       2      84       1 1.00 1.00 1.00 1.00 (17) DISP     614  25050   
        Amb to T1{1}                   69       2      84       1 1.00 1.00 1.00 1.00 (17) DISP     614  25050   
        Sus. + E1{1}                   87      37      97       3 1.00 1.00            23a  OCC    1475  22211   
        Sus. + E2{1}                   87      37      81       3 1.00 1.00            23a  OCC    1365  22211   
        Sus. + E3{1}                   87      37      96       4 1.00 1.00            23a  OCC    1467  22211   
        Sus. + E4{1}                   87      37      83       4 1.00 1.00            23a  OCC    1379  22211   
        Sus. + E5{1}                   51      37      99       4 1.00 1.00            23a  OCC    1472  22211   
        Sus. + E6{1}                   51      37      86       4 1.00 1.00            23a  OCC    1381  22211   
        Sus. + E7{1}                   51      37      97       3 1.00 1.00            23a  OCC    1461  22211   
        Sus. + E8{1}                   51      37      89       3 1.00 1.00            23a  OCC    1402  22211   
  
 A11  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124      33       5       3 1.00 1.00 1.00 1.00  23a SUST     769  16700   
        TR:Amb to T1{1}                67       2      84       1 1.00 1.00 1.00 1.00 (17) DISP     613  25050   
        Amb to T1{1}                   67       2      84       1 1.00 1.00 1.00 1.00 (17) DISP     613  25050   
        Sus. + E1{1}                   86      37      97       3 1.00 1.00            23a  OCC    1474  22211   
        Sus. + E2{1}                   86      37      81       3 1.00 1.00            23a  OCC    1364  22211   
        Sus. + E3{1}                   86      37      96       4 1.00 1.00            23a  OCC    1467  22211   
        Sus. + E4{1}                   86      37      83       4 1.00 1.00            23a  OCC    1378  22211   
        Sus. + E5{1}                   49      37      99       4 1.00 1.00            23a  OCC    1471  22211   
        Sus. + E6{1}                   49      37      86       4 1.00 1.00            23a  OCC    1381  22211   
        Sus. + E7{1}                   49      37      97       3 1.00 1.00            23a  OCC    1460  22211   
        Sus. + E8{1}                   49      37      89       3 1.00 1.00            23a  OCC    1402  22211   
  
 A17  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109       8       8       9 1.00 1.00 1.00 1.00  23a SUST     604  16700   
        TR:Amb to T1{1}                80      29      80       8 1.00 1.00 1.00 1.00 (17) DISP     629  25050   
        Amb to T1{1}                   80      29      80       8 1.00 1.00 1.00 1.00 (17) DISP     629  25050   
        Sus. + E1{1}                    8      23     105      20 1.00 1.00            23a  OCC    1322  22211   
        Sus. + E2{1}                  118      11     116      15 1.00 1.00            23a  OCC    1443  22211   
        Sus. + E3{1}                   17      26     107      19 1.00 1.00            23a  OCC    1345  22211   
        Sus. + E4{1}                  128      14     119      14 1.00 1.00            23a  OCC    1473  22211   
        Sus. + E5{1}                    8       9      91       9 1.00 1.00            23a  OCC    1210  22211   
        Sus. + E6{1}                  117      19      76      14 1.00 1.00            23a  OCC    1158  22211   
        Sus. + E7{1}                   17      13      88      11 1.00 1.00            23a  OCC    1191  22211   
        Sus. + E8{1}                  126      15      72      16 1.00 1.00            23a  OCC    1132  22211   
  
 B08 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1138      44      11       5 1.33 1.10 1.00 1.00  23a SUST     962  16700   
        TR:Amb to T1{1}                20      21       5      15 1.77 1.47 1.00 1.00 (17) DISP     290  25050   
        Amb to T1{1}                   20      21       5      15 1.77 1.47 1.00 1.00 (17) DISP     290  25050   
        Sus. + E1{1}                   22      50      25      69 1.33 1.10            23a  OCC    1447  22211   
        Sus. + E2{1}                   19      65      24      64 1.33 1.10            23a  OCC    1449  22211   
        Sus. + E3{1}                   30      49      20      67 1.33 1.10            23a  OCC    1421  22211   
        Sus. + E4{1}                   11      53      30      62 1.33 1.10            23a  OCC    1410  22211   
        Sus. + E5{1}                   32      56      18      59 1.33 1.10            23a  OCC    1379  22211   
        Sus. + E6{1}                    9      46      32      66 1.33 1.10            23a  OCC    1433  22211   
        Sus. + E7{1}                   40      67      13      61 1.33 1.10            23a  OCC    1440  22211   
        Sus. + E8{1}                    1      53      37      68 1.33 1.10            23a  OCC    1472  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C05 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1135       1       7       5 1.00 1.00 1.00 1.00  23a SUST     586  16700   
        TR:Amb to T1{1}               151     200      21       2 1.00 1.00 1.00 1.00 (17) DISP    1468  25050   
        Amb to T1{1}                  151     200      21       2 1.00 1.00 1.00 1.00 (17) DISP    1468  25050   
        Sus. + E1{1}                    9       8      40      12 1.00 1.00            23a  OCC     836  22211   
        Sus. + E2{1}                    9       8      49      20 1.00 1.00            23a  OCC     917  22211   
        Sus. + E3{1}                    6       9      38      13 1.00 1.00            23a  OCC     826  22211   
        Sus. + E4{1}                   14       6      47      19 1.00 1.00            23a  OCC     902  22211   
        Sus. + E5{1}                   21       9      37      40 1.00 1.00            23a  OCC     930  22211   
        Sus. + E6{1}                    9       9      28      13 1.00 1.00            23a  OCC     762  22211   
        Sus. + E7{1}                   16       8      39      42 1.00 1.00            23a  OCC     947  22211   
        Sus. + E8{1}                   13       7      30      14 1.00 1.00            23a  OCC     775  22211   
  
 C04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136       1       7       5 1.00 1.00 1.00 1.00  23a SUST     586  16700   
        TR:Amb to T1{1}               151     200      21       2 1.00 1.00 1.00 1.00 (17) DISP    1467  25050   
        Amb to T1{1}                  151     200      21       2 1.00 1.00 1.00 1.00 (17) DISP    1467  25050   
        Sus. + E1{1}                    9       8      40      12 1.00 1.00            23a  OCC     835  22211   
        Sus. + E2{1}                    9       8      49      20 1.00 1.00            23a  OCC     917  22211   
        Sus. + E3{1}                    6       9      38      13 1.00 1.00            23a  OCC     826  22211   
        Sus. + E4{1}                   14       6      47      19 1.00 1.00            23a  OCC     902  22211   
        Sus. + E5{1}                   21       9      37      40 1.00 1.00            23a  OCC     930  22211   
        Sus. + E6{1}                    9       9      28      13 1.00 1.00            23a  OCC     762  22211   
        Sus. + E7{1}                   16       8      39      42 1.00 1.00            23a  OCC     947  22211   
        Sus. + E8{1}                   13       7      30      14 1.00 1.00            23a  OCC     775  22211   
  
 A13    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       6       3       3 1.00 1.00 1.00 1.00  23a SUST     577  16700   
        TR:Amb to T1{1}                53       9     102       1 1.00 1.00 1.00 1.00 (17) DISP     739  25050   
        Amb to T1{1}                   53       9     102       1 1.00 1.00 1.00 1.00 (17) DISP     739  25050   
        Sus. + E1{1}                   83      13     119       3 1.00 1.00            23a  OCC    1457  22211   
        Sus. + E2{1}                   83      11     107       3 1.00 1.00            23a  OCC    1373  22211   
        Sus. + E3{1}                   83      12     118       4 1.00 1.00            23a  OCC    1453  22211   
        Sus. + E4{1}                   83       9     108       4 1.00 1.00            23a  OCC    1378  22211   
        Sus. + E5{1}                   24       7      97       4 1.00 1.00            23a  OCC    1272  22211   
        Sus. + E6{1}                   24       9      78       4 1.00 1.00            23a  OCC    1137  22211   
        Sus. + E7{1}                   24       8      95       3 1.00 1.00            23a  OCC    1253  22211   
        Sus. + E8{1}                   24      11      77       3 1.00 1.00            23a  OCC    1128  22211   
  
 A14 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       6       3       3 1.00 1.00 1.00 1.00  23a SUST     577  16700   
        TR:Amb to T1{1}                53       9     102       1 1.00 1.00 1.00 1.00 (17) DISP     740  25050   
        Amb to T1{1}                   53       9     102       1 1.00 1.00 1.00 1.00 (17) DISP     740  25050   
        Sus. + E1{1}                   83      13     119       3 1.00 1.00            23a  OCC    1457  22211   
        Sus. + E2{1}                   83      11     107       3 1.00 1.00            23a  OCC    1374  22211   
        Sus. + E3{1}                   83      12     118       4 1.00 1.00            23a  OCC    1453  22211   
        Sus. + E4{1}                   83      10     108       4 1.00 1.00            23a  OCC    1380  22211   
        Sus. + E5{1}                   24       7      97       4 1.00 1.00            23a  OCC    1272  22211   
        Sus. + E6{1}                   24       9      79       4 1.00 1.00            23a  OCC    1139  22211   
        Sus. + E7{1}                   24       8      95       3 1.00 1.00            23a  OCC    1253  22211   
        Sus. + E8{1}                   24      11      77       3 1.00 1.00            23a  OCC    1130  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 T14 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       0       3       3 1.00 1.00 1.00 1.00  23a SUST     682  16700   
        TR:Amb to T1{1}                 1       3       2       3 1.31 1.09 1.00 1.00 (17) DISP     489  25050   
        Amb to T1{1}                    1       3       2       3 1.31 1.09 1.00 1.00 (17) DISP     489  25050   
        Sus. + E1{1}                    2       7       7       5 1.00 1.00            23a  OCC    1386  22211   
        Sus. + E2{1}                    2       0       6       7 1.00 1.00            23a  OCC    1175  22211   
        Sus. + E3{1}                    3       7       7       5 1.00 1.00            23a  OCC    1453  22211   
        Sus. + E4{1}                    2       0       6       8 1.00 1.00            23a  OCC    1191  22211   
        Sus. + E5{1}                    1       0       5       5 1.00 1.00            23a  OCC     975  22211   
        Sus. + E6{1}                    3       7       7       3 1.00 1.00            23a  OCC    1416  22211   
        Sus. + E7{1}                    2       1       6       5 1.00 1.00            23a  OCC     982  22211   
        Sus. + E8{1}                    3       7       7       3 1.00 1.00            23a  OCC    1367  22211   
  
 T14 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       3       0       3 1.00 1.00 1.00 1.00  23a SUST     680  16700   
        TR:Amb to T1{1}                 1       2       3       3 1.00 1.00 1.00 1.00 (17) DISP     437  25050   
        Amb to T1{1}                    1       2       3       3 1.00 1.00 1.00 1.00 (17) DISP     437  25050   
        Sus. + E1{1}                    2       6       7       5 1.00 1.00            23a  OCC    1384  22211   
        Sus. + E2{1}                    2       6       0       7 1.00 1.00            23a  OCC    1173  22211   
        Sus. + E3{1}                    3       7       7       6 1.00 1.00            23a  OCC    1451  22211   
        Sus. + E4{1}                    2       6       0       8 1.00 1.00            23a  OCC    1189  22211   
        Sus. + E5{1}                    1       5       0       5 1.00 1.00            23a  OCC     973  22211   
        Sus. + E6{1}                    3       7       7       3 1.00 1.00            23a  OCC    1413  22211   
        Sus. + E7{1}                    2       6       1       5 1.00 1.00            23a  OCC     980  22211   
        Sus. + E8{1}                    2       7       7       3 1.00 1.00            23a  OCC    1365  22211   
  
 T13    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       3       0       3 1.00 1.00 1.00 1.00  23a SUST     680  16700   
        TR:Amb to T1{1}                 1       2       3       3 1.00 1.00 1.00 1.00 (17) DISP     437  25050   
        Amb to T1{1}                    1       2       3       3 1.00 1.00 1.00 1.00 (17) DISP     437  25050   
        Sus. + E1{1}                    2       6       7       5 1.00 1.00            23a  OCC    1384  22211   
        Sus. + E2{1}                    2       6       0       7 1.00 1.00            23a  OCC    1174  22211   
        Sus. + E3{1}                    3       7       7       6 1.00 1.00            23a  OCC    1451  22211   
        Sus. + E4{1}                    2       6       0       8 1.00 1.00            23a  OCC    1189  22211   
        Sus. + E5{1}                    1       5       0       5 1.00 1.00            23a  OCC     973  22211   
        Sus. + E6{1}                    3       7       7       3 1.00 1.00            23a  OCC    1413  22211   
        Sus. + E7{1}                    2       6       1       5 1.00 1.00            23a  OCC     980  22211   
        Sus. + E8{1}                    2       7       7       3 1.00 1.00            23a  OCC    1365  22211   
  
 D03    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1100      10       4       6 1.00 1.00 1.00 1.00  23a SUST     597  16700   
        TR:Amb to T1{1}               168      98       1       4 1.00 1.00 1.00 1.00 (17) DISP     757  25050   
        Amb to T1{1}                  168      98       1       4 1.00 1.00 1.00 1.00 (17) DISP     757  25050   
        Sus. + E1{1}                   69      11      97      70 1.00 1.00            23a  OCC    1440  22211   
        Sus. + E2{1}                    1      21     104      14 1.00 1.00            23a  OCC    1323  22211   
        Sus. + E3{1}                   65      13      98      72 1.00 1.00            23a  OCC    1451  22211   
        Sus. + E4{1}                    7      19     102      14 1.00 1.00            23a  OCC    1310  22211   
        Sus. + E5{1}                   93      12      39      49 1.00 1.00            23a  OCC    1026  22211   
        Sus. + E6{1}                    6      22      49      37 1.00 1.00            23a  OCC    1004  22211   
        Sus. + E7{1}                   90      11      40      50 1.00 1.00            23a  OCC    1039  22211   
        Sus. + E8{1}                    0      21      51      38 1.00 1.00            23a  OCC    1012  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A38 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1236      28       7       8 1.33 1.10 1.00 1.00  23a SUST     858  16700   
        TR:Amb to T1{1}                 3       3      13       6 1.77 1.47 1.00 1.00 (17) DISP     146  25050   
        Amb to T1{1}                    3       3      13       6 1.77 1.47 1.00 1.00 (17) DISP     146  25050   
        Sus. + E1{1}                   27      50      63      17 1.33 1.10            23a  OCC    1373  22211   
        Sus. + E2{1}                   19      44      55      38 1.33 1.10            23a  OCC    1333  22211   
        Sus. + E3{1}                   53      60      61      22 1.33 1.10            23a  OCC    1422  22211   
        Sus. + E4{1}                   46      54      53      43 1.33 1.10            23a  OCC    1386  22211   
        Sus. + E5{1}                   40      36      50      26 1.33 1.10            23a  OCC    1251  22211   
        Sus. + E6{1}                   49      43      59      10 1.33 1.10            23a  OCC    1325  22211   
        Sus. + E7{1}                   14      30      52      22 1.33 1.10            23a  OCC    1240  22211   
        Sus. + E8{1}                   23      33      62      14 1.33 1.10            23a  OCC    1314  22211   
  
 T14 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       1       3       3 1.00 1.00 1.00 1.00  23a SUST     642  16700   
        TR:Amb to T1{1}                 1       3       3       3 1.31 1.09 1.00 1.00 (17) DISP     487  25050   
        Amb to T1{1}                    1       3       3       3 1.31 1.09 1.00 1.00 (17) DISP     487  25050   
        Sus. + E1{1}                    2       7       5       6 1.00 1.00            23a  OCC    1360  22211   
        Sus. + E2{1}                    1       1       7       6 1.00 1.00            23a  OCC    1137  22211   
        Sus. + E3{1}                    2       7       6       7 1.00 1.00            23a  OCC    1420  22211   
        Sus. + E4{1}                    1       1       8       5 1.00 1.00            23a  OCC    1153  22211   
        Sus. + E5{1}                    2       1       5       5 1.00 1.00            23a  OCC     938  22211   
        Sus. + E6{1}                    3       7       3       7 1.00 1.00            23a  OCC    1381  22211   
        Sus. + E7{1}                    2       1       4       6 1.00 1.00            23a  OCC     940  22211   
        Sus. + E8{1}                    3       7       3       7 1.00 1.00            23a  OCC    1338  22211   
  
 A16  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109      14       8       9 1.00 1.00 1.00 1.00  23a SUST     640  16700   
        TR:Amb to T1{1}                80       2      78       8 1.00 1.00 1.00 1.00 (17) DISP     584  25050   
        Amb to T1{1}                   80       2      78       8 1.00 1.00 1.00 1.00 (17) DISP     584  25050   
        Sus. + E1{1}                    2      24      42      20 1.00 1.00            23a  OCC     908  22211   
        Sus. + E2{1}                  128      19      81      15 1.00 1.00            23a  OCC    1226  22211   
        Sus. + E3{1}                    8      21      45      19 1.00 1.00            23a  OCC     924  22211   
        Sus. + E4{1}                  137      16      85      14 1.00 1.00            23a  OCC    1258  22211   
        Sus. + E5{1}                    2      15      74       9 1.00 1.00            23a  OCC    1114  22211   
        Sus. + E6{1}                  127      17     105      14 1.00 1.00            23a  OCC    1398  22211   
        Sus. + E7{1}                    7      15      74      11 1.00 1.00            23a  OCC    1122  22211   
        Sus. + E8{1}                  136      20     107      16 1.00 1.00            23a  OCC    1419  22211   
  
 T14 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       3       1       3 1.00 1.00 1.00 1.00  23a SUST     640  16700   
        TR:Amb to T1{1}                 1       3       3       3 1.00 1.00 1.00 1.00 (17) DISP     431  25050   
        Amb to T1{1}                    1       3       3       3 1.00 1.00 1.00 1.00 (17) DISP     431  25050   
        Sus. + E1{1}                    2       5       7       6 1.00 1.00            23a  OCC    1357  22211   
        Sus. + E2{1}                    1       7       1       6 1.00 1.00            23a  OCC    1135  22211   
        Sus. + E3{1}                    2       6       7       7 1.00 1.00            23a  OCC    1418  22211   
        Sus. + E4{1}                    1       8       1       5 1.00 1.00            23a  OCC    1150  22211   
        Sus. + E5{1}                    2       5       1       5 1.00 1.00            23a  OCC     936  22211   
        Sus. + E6{1}                    3       3       7       7 1.00 1.00            23a  OCC    1379  22211   
        Sus. + E7{1}                    2       4       1       6 1.00 1.00            23a  OCC     938  22211   
        Sus. + E8{1}                    3       3       7       7 1.00 1.00            23a  OCC    1336  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C13 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1014      11       1       2 1.33 1.10 1.00 1.00  23a SUST     581  16700   
        TR:Amb to T1{1}               151      39      28      12 1.77 1.47 1.00 1.00 (17) DISP     636  25050   
        Amb to T1{1}                  151      39      28      12 1.77 1.47 1.00 1.00 (17) DISP     636  25050   
        Sus. + E1{1}                    5      69       7      43 1.33 1.10            23a  OCC    1218  22211   
        Sus. + E2{1}                   24      94       4      34 1.33 1.10            23a  OCC    1417  22211   
        Sus. + E3{1}                   20      67       7      44 1.33 1.10            23a  OCC    1204  22211   
        Sus. + E4{1}                    0      89       4      32 1.33 1.10            23a  OCC    1361  22211   
        Sus. + E5{1}                    6      40       9      24 1.33 1.10            23a  OCC     910  22211   
        Sus. + E6{1}                   23      25       3       2 1.33 1.10            23a  OCC     727  22211   
        Sus. + E7{1}                   31      44       9      24 1.33 1.10            23a  OCC     957  22211   
        Sus. + E8{1}                    1      30       3       3 1.33 1.10            23a  OCC     762  22211   
  
 T15    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 134       3       1       3 1.00 1.00 1.00 1.00  23a SUST     640  16700   
        TR:Amb to T1{1}                 1       3       3       3 1.00 1.00 1.00 1.00 (17) DISP     430  25050   
        Amb to T1{1}                    1       3       3       3 1.00 1.00 1.00 1.00 (17) DISP     430  25050   
        Sus. + E1{1}                    2       5       7       6 1.00 1.00            23a  OCC    1357  22211   
        Sus. + E2{1}                    1       7       1       6 1.00 1.00            23a  OCC    1135  22211   
        Sus. + E3{1}                    2       6       7       7 1.00 1.00            23a  OCC    1417  22211   
        Sus. + E4{1}                    1       8       1       5 1.00 1.00            23a  OCC    1150  22211   
        Sus. + E5{1}                    2       5       1       5 1.00 1.00            23a  OCC     936  22211   
        Sus. + E6{1}                    3       3       7       7 1.00 1.00            23a  OCC    1378  22211   
        Sus. + E7{1}                    2       4       1       6 1.00 1.00            23a  OCC     938  22211   
        Sus. + E8{1}                    3       3       7       7 1.00 1.00            23a  OCC    1335  22211   
  
 A36    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1225      27       8       8 1.00 1.00 1.00 1.00  23a SUST     781  16700   
        TR:Amb to T1{1}                 3       2      22       6 1.00 1.00 1.00 1.00 (17) DISP     160  25050   
        Amb to T1{1}                    3       2      22       6 1.00 1.00 1.00 1.00 (17) DISP     160  25050   
        Sus. + E1{1}                   28      29      93      18 1.00 1.00            23a  OCC    1407  22211   
        Sus. + E2{1}                   21      52      81      38 1.00 1.00            23a  OCC    1386  22211   
        Sus. + E3{1}                   52      34      90      23 1.00 1.00            23a  OCC    1405  22211   
        Sus. + E4{1}                   45      61      78      43 1.00 1.00            23a  OCC    1417  22211   
        Sus. + E5{1}                   39      48      71      27 1.00 1.00            23a  OCC    1295  22211   
        Sus. + E6{1}                   48      32      85       9 1.00 1.00            23a  OCC    1357  22211   
        Sus. + E7{1}                   15      40      74      22 1.00 1.00            23a  OCC    1281  22211   
        Sus. + E8{1}                   24      41      88      14 1.00 1.00            23a  OCC    1378  22211   
  
 N33    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      30       1       1 1.00 1.00 1.00 1.00  23a SUST     742  16700   
        TR:Amb to T1{1}               330     173      27      50 1.00 1.00 1.00 1.00 (17) DISP    1413  25050   
        Amb to T1{1}                  330     173      27      50 1.00 1.00 1.00 1.00 (17) DISP    1413  25050   
        Sus. + E1{1}                   72      68       6      19 1.00 1.00            23a  OCC    1076  22211   
        Sus. + E2{1}                   93      90      26      11 1.00 1.00            23a  OCC    1259  22211   
        Sus. + E3{1}                   73      60       6      18 1.00 1.00            23a  OCC    1022  22211   
        Sus. + E4{1}                   94      83      26      10 1.00 1.00            23a  OCC    1211  22211   
        Sus. + E5{1}                  105      85      19       7 1.00 1.00            23a  OCC    1212  22211   
        Sus. + E6{1}                  126     109      14       3 1.00 1.00            23a  OCC    1379  22211   
        Sus. + E7{1}                  107      78      19       7 1.00 1.00            23a  OCC    1162  22211   
        Sus. + E8{1}                  128     102      14       4 1.00 1.00            23a  OCC    1329  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A16  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109      14       8       9 1.00 1.00 1.00 1.00  23a SUST     640  16700   
        TR:Amb to T1{1}                60       2      78       8 1.00 1.00 1.00 1.00 (17) DISP     575  25050   
        Amb to T1{1}                   60       2      78       8 1.00 1.00 1.00 1.00 (17) DISP     575  25050   
        Sus. + E1{1}                   22      24      42      20 1.00 1.00            23a  OCC     917  22211   
        Sus. + E2{1}                  108      19      81      15 1.00 1.00            23a  OCC    1216  22211   
        Sus. + E3{1}                   13      21      45      19 1.00 1.00            23a  OCC     926  22211   
        Sus. + E4{1}                  117      16      85      14 1.00 1.00            23a  OCC    1249  22211   
        Sus. + E5{1}                   22      15      74       9 1.00 1.00            23a  OCC    1123  22211   
        Sus. + E6{1}                  107      17     105      14 1.00 1.00            23a  OCC    1389  22211   
        Sus. + E7{1}                   13      15      74      11 1.00 1.00            23a  OCC    1125  22211   
        Sus. + E8{1}                  116      20     107      16 1.00 1.00            23a  OCC    1410  22211   
  
 S26    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1478       0       0       0 1.00 1.00 1.00 1.00  23a SUST     694  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E2{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E3{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E4{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E5{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E6{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E7{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
        Sus. + E8{1}                   42       0       0       0 1.00 1.00            23a  OCC     713  22211   
  
 S25 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1478       0       0       0 1.00 1.00 1.00 1.00  23a SUST     694  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E2{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E3{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E4{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E5{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E6{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E7{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
        Sus. + E8{1}                   42       0       0       0 1.00 1.00            23a  OCC     715  22211   
  
 S25 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1478       0       0       0 1.33 1.10 1.00 1.00  23a SUST     694  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   42       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E2{1}                   42       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E3{1}                   43       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E4{1}                   43       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E5{1}                   43       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E6{1}                   43       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E7{1}                   42       0       0       0 1.33 1.10            23a  OCC     715  22211   
        Sus. + E8{1}                   42       0       0       0 1.33 1.10            23a  OCC     715  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 S25 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1377      39       0       0 1.33 1.10 1.00 1.00  23a SUST    1022  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.77 1.47 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   15      61      17       7 1.33 1.10            23a  OCC    1280  22211   
        Sus. + E2{1}                   15      61      17       7 1.33 1.10            23a  OCC    1280  22211   
        Sus. + E3{1}                   75      51      17       7 1.33 1.10            23a  OCC    1241  22211   
        Sus. + E4{1}                   75      51      17       7 1.33 1.10            23a  OCC    1241  22211   
        Sus. + E5{1}                   75      51      17       7 1.33 1.10            23a  OCC    1241  22211   
        Sus. + E6{1}                   75      51      17       7 1.33 1.10            23a  OCC    1241  22211   
        Sus. + E7{1}                   15      61      17       7 1.33 1.10            23a  OCC    1280  22211   
        Sus. + E8{1}                   15      61      17       7 1.33 1.10            23a  OCC    1280  22211   
  
 R07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0       0       0 1.00 1.00 1.00 1.00  23a SUST     527  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E2{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E3{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E4{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E5{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E6{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E7{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
        Sus. + E8{1}                    8       0       0       0 1.00 1.00            23a  OCC     531  22211   
  
 R06  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      35       0       0 1.00 1.00 1.00 1.00  23a SUST     779  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E2{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E3{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E4{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E5{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E6{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E7{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
        Sus. + E8{1}                   10      39       6       0 1.00 1.00            23a  OCC     838  22211   
  
 R06  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123      35       0       0 1.00 1.00 1.00 1.00  23a SUST     779  16700   
        TR:Amb to T1{1}                67       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      30  25050   
        Amb to T1{1}                   67       0       0       0 1.00 1.00 1.00 1.00 (17) DISP      30  25050   
        Sus. + E1{1}                   76      39       6       0 1.00 1.00            23a  OCC     869  22211   
        Sus. + E2{1}                   57      39       6       0 1.00 1.00            23a  OCC     860  22211   
        Sus. + E3{1}                   76      39       6       0 1.00 1.00            23a  OCC     869  22211   
        Sus. + E4{1}                   57      39       6       0 1.00 1.00            23a  OCC     860  22211   
        Sus. + E5{1}                   76      39       6       0 1.00 1.00            23a  OCC     869  22211   
        Sus. + E6{1}                   57      39       6       0 1.00 1.00            23a  OCC     860  22211   
        Sus. + E7{1}                   76      39       6       0 1.00 1.00            23a  OCC     869  22211   
        Sus. + E8{1}                   57      39       6       0 1.00 1.00            23a  OCC     860  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 Q02  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1129      16       2       1 1.00 1.00 1.00 1.00  23a SUST     645  16700   
        TR:Amb to T1{1}                67      37      37      39 1.00 1.00 1.00 1.00 (17) DISP     476  25050   
        Amb to T1{1}                   67      37      37      39 1.00 1.00 1.00 1.00 (17) DISP     476  25050   
        Sus. + E1{1}                  149      22      60       5 1.00 1.00            23a  OCC    1137  22211   
        Sus. + E2{1}                  171      18      92       9 1.00 1.00            23a  OCC    1380  22211   
        Sus. + E3{1}                  148      27      60       4 1.00 1.00            23a  OCC    1140  22211   
        Sus. + E4{1}                  170      22      92       8 1.00 1.00            23a  OCC    1381  22211   
        Sus. + E5{1}                  209      25      36       7 1.00 1.00            23a  OCC    1005  22211   
        Sus. + E6{1}                  231      20      69      11 1.00 1.00            23a  OCC    1241  22211   
        Sus. + E7{1}                  209      29      37       7 1.00 1.00            23a  OCC    1014  22211   
        Sus. + E8{1}                  231      23      69      11 1.00 1.00            23a  OCC    1245  22211   
  
 Q02  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1129      16       2       1 1.00 1.00 1.00 1.00  23a SUST     645  16700   
        TR:Amb to T1{1}                67      37      37      39 1.00 1.00 1.00 1.00 (17) DISP     476  25050   
        Amb to T1{1}                   67      37      37      39 1.00 1.00 1.00 1.00 (17) DISP     476  25050   
        Sus. + E1{1}                  151      22      60       5 1.00 1.00            23a  OCC    1137  22211   
        Sus. + E2{1}                  173      18      92       9 1.00 1.00            23a  OCC    1381  22211   
        Sus. + E3{1}                  150      27      60       4 1.00 1.00            23a  OCC    1141  22211   
        Sus. + E4{1}                  172      22      92       8 1.00 1.00            23a  OCC    1382  22211   
        Sus. + E5{1}                  207      25      36       7 1.00 1.00            23a  OCC    1004  22211   
        Sus. + E6{1}                  229      20      69      11 1.00 1.00            23a  OCC    1241  22211   
        Sus. + E7{1}                  207      29      37       7 1.00 1.00            23a  OCC    1013  22211   
        Sus. + E8{1}                  229      23      69      11 1.00 1.00            23a  OCC    1244  22211   
  
 P02  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       9       6       3 1.00 1.00 1.00 1.00  23a SUST     605  16700   
        TR:Amb to T1{1}               198      65      42      21 1.00 1.00 1.00 1.00 (17) DISP     642  25050   
        Amb to T1{1}                  198      65      42      21 1.00 1.00 1.00 1.00 (17) DISP     642  25050   
        Sus. + E1{1}                   69      19      14      12 1.00 1.00            23a  OCC     749  22211   
        Sus. + E2{1}                   52      18      28      15 1.00 1.00            23a  OCC     818  22211   
        Sus. + E3{1}                   71      14      15      12 1.00 1.00            23a  OCC     733  22211   
        Sus. + E4{1}                   54      14      28      15 1.00 1.00            23a  OCC     812  22211   
        Sus. + E5{1}                  141      68       9      12 1.00 1.00            23a  OCC    1108  22211   
        Sus. + E6{1}                  122      63      35      17 1.00 1.00            23a  OCC    1116  22211   
        Sus. + E7{1}                  139      67      10      12 1.00 1.00            23a  OCC    1096  22211   
        Sus. + E8{1}                  120      60      35      17 1.00 1.00            23a  OCC    1097  22211   
  
 P02  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124       9       6       3 1.00 1.00 1.00 1.00  23a SUST     605  16700   
        TR:Amb to T1{1}               198      65      42      21 1.00 1.00 1.00 1.00 (17) DISP     642  25050   
        Amb to T1{1}                  198      65      42      21 1.00 1.00 1.00 1.00 (17) DISP     642  25050   
        Sus. + E1{1}                   71      19      14      12 1.00 1.00            23a  OCC     749  22211   
        Sus. + E2{1}                   54      18      28      15 1.00 1.00            23a  OCC     819  22211   
        Sus. + E3{1}                   72      14      15      12 1.00 1.00            23a  OCC     734  22211   
        Sus. + E4{1}                   55      14      28      15 1.00 1.00            23a  OCC     813  22211   
        Sus. + E5{1}                  139      68       9      12 1.00 1.00            23a  OCC    1107  22211   
        Sus. + E6{1}                  120      63      35      17 1.00 1.00            23a  OCC    1116  22211   
        Sus. + E7{1}                  138      67      10      12 1.00 1.00            23a  OCC    1095  22211   
        Sus. + E8{1}                  118      60      35      17 1.00 1.00            23a  OCC    1096  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N50    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1118      22       2      12 1.00 1.00 1.00 1.00  23a SUST     692  16700   
        TR:Amb to T1{1}               283       4      77       8 1.00 1.00 1.00 1.00 (17) DISP     664  25050   
        Amb to T1{1}                  283       4      77       8 1.00 1.00 1.00 1.00 (17) DISP     664  25050   
        Sus. + E1{1}                   23      24      12      14 1.00 1.00            23a  OCC     776  22211   
        Sus. + E2{1}                   98      25      15      14 1.00 1.00            23a  OCC     832  22211   
        Sus. + E3{1}                   22      26      12      12 1.00 1.00            23a  OCC     778  22211   
        Sus. + E4{1}                   99      25      15      12 1.00 1.00            23a  OCC     834  22211   
        Sus. + E5{1}                   73      25       6      13 1.00 1.00            23a  OCC     761  22211   
        Sus. + E6{1}                  195      26       9      12 1.00 1.00            23a  OCC     838  22211   
        Sus. + E7{1}                   74      25       6      13 1.00 1.00            23a  OCC     763  22211   
        Sus. + E8{1}                  196      24       9      14 1.00 1.00            23a  OCC     838  22211   
  
 N49    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1118      45       1      12 1.00 1.00 1.00 1.00  23a SUST     854  16700   
        TR:Amb to T1{1}               283       4      44       8 1.00 1.00 1.00 1.00 (17) DISP     439  25050   
        Amb to T1{1}                  283       4      44       8 1.00 1.00 1.00 1.00 (17) DISP     439  25050   
        Sus. + E1{1}                   23      49      14      14 1.00 1.00            23a  OCC     963  22211   
        Sus. + E2{1}                   98      50       9      14 1.00 1.00            23a  OCC     967  22211   
        Sus. + E3{1}                   22      51      14      12 1.00 1.00            23a  OCC     967  22211   
        Sus. + E4{1}                   99      51       9      12 1.00 1.00            23a  OCC     972  22211   
        Sus. + E5{1}                   73      50      19      13 1.00 1.00            23a  OCC    1024  22211   
        Sus. + E6{1}                  194      50       4      12 1.00 1.00            23a  OCC     987  22211   
        Sus. + E7{1}                   74      50      20      13 1.00 1.00            23a  OCC    1026  22211   
        Sus. + E8{1}                  195      50       4      14 1.00 1.00            23a  OCC     989  22211   
  
 N39    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      23       1       5 1.00 1.00 1.00 1.00  23a SUST     693  16700   
        TR:Amb to T1{1}               330     154      38      39 1.00 1.00 1.00 1.00 (17) DISP    1279  25050   
        Amb to T1{1}                  330     154      38      39 1.00 1.00 1.00 1.00 (17) DISP    1279  25050   
        Sus. + E1{1}                   68      61      25      12 1.00 1.00            23a  OCC    1055  22211   
        Sus. + E2{1}                   97      74      10      15 1.00 1.00            23a  OCC    1117  22211   
        Sus. + E3{1}                   69      56      25      13 1.00 1.00            23a  OCC    1024  22211   
        Sus. + E4{1}                   98      68      10      16 1.00 1.00            23a  OCC    1080  22211   
        Sus. + E5{1}                  101      77      24       8 1.00 1.00            23a  OCC    1166  22211   
        Sus. + E6{1}                  130      90      11      11 1.00 1.00            23a  OCC    1241  22211   
        Sus. + E7{1}                  103      72      25       9 1.00 1.00            23a  OCC    1132  22211   
        Sus. + E8{1}                  132      84      11      12 1.00 1.00            23a  OCC    1203  22211   
  
 N38 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      23       1       5 1.00 1.00 1.00 1.00  23a SUST     692  16700   
        TR:Amb to T1{1}               330     154      37      39 1.00 1.00 1.00 1.00 (17) DISP    1281  25050   
        Amb to T1{1}                  330     154      37      39 1.00 1.00 1.00 1.00 (17) DISP    1281  25050   
        Sus. + E1{1}                   68      61      25      12 1.00 1.00            23a  OCC    1054  22211   
        Sus. + E2{1}                   97      74      10      15 1.00 1.00            23a  OCC    1117  22211   
        Sus. + E3{1}                   69      56      25      13 1.00 1.00            23a  OCC    1023  22211   
        Sus. + E4{1}                   98      68      10      16 1.00 1.00            23a  OCC    1080  22211   
        Sus. + E5{1}                  101      77      24       8 1.00 1.00            23a  OCC    1165  22211   
        Sus. + E6{1}                  130      89      11      11 1.00 1.00            23a  OCC    1241  22211   
        Sus. + E7{1}                  103      72      25       9 1.00 1.00            23a  OCC    1131  22211   
        Sus. + E8{1}                  132      84      11      12 1.00 1.00            23a  OCC    1203  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N38 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1056       1       4       0 1.33 1.10 1.00 1.00  23a SUST     527  16700   
        TR:Amb to T1{1}               150      86      16      15 1.77 1.47 1.00 1.00 (17) DISP    1145  25050   
        Amb to T1{1}                  150      86      16      15 1.77 1.47 1.00 1.00 (17) DISP    1145  25050   
        Sus. + E1{1}                   25      22       5      18 1.33 1.10            23a  OCC     780  22211   
        Sus. + E2{1}                   27      25       9      14 1.33 1.10            23a  OCC     797  22211   
        Sus. + E3{1}                   41      23       6      18 1.33 1.10            23a  OCC     790  22211   
        Sus. + E4{1}                   43      26      10      14 1.33 1.10            23a  OCC     808  22211   
        Sus. + E5{1}                   39      31       4      21 1.33 1.10            23a  OCC     868  22211   
        Sus. + E6{1}                   41      34       8      12 1.33 1.10            23a  OCC     872  22211   
        Sus. + E7{1}                   55      31       5      21 1.33 1.10            23a  OCC     878  22211   
        Sus. + E8{1}                   57      34       9      12 1.33 1.10            23a  OCC     883  22211   
  
 N38 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1056       1       4       0 1.00 1.00 1.00 1.00  23a SUST     523  16700   
        TR:Amb to T1{1}               148      86      16      15 1.00 1.00 1.00 1.00 (17) DISP     685  25050   
        Amb to T1{1}                  148      86      16      15 1.00 1.00 1.00 1.00 (17) DISP     685  25050   
        Sus. + E1{1}                   24      22       5      18 1.00 1.00            23a  OCC     735  22211   
        Sus. + E2{1}                   27      25      10      14 1.00 1.00            23a  OCC     742  22211   
        Sus. + E3{1}                   41      23       6      18 1.00 1.00            23a  OCC     743  22211   
        Sus. + E4{1}                   42      26      11      14 1.00 1.00            23a  OCC     752  22211   
        Sus. + E5{1}                   39      31       4      21 1.00 1.00            23a  OCC     803  22211   
        Sus. + E6{1}                   40      34       8      12 1.00 1.00            23a  OCC     794  22211   
        Sus. + E7{1}                   55      31       5      21 1.00 1.00            23a  OCC     811  22211   
        Sus. + E8{1}                   56      34       9      12 1.00 1.00            23a  OCC     805  22211   
  
 N37    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1056       1       4       0 1.00 1.00 1.00 1.00  23a SUST     523  16700   
        TR:Amb to T1{1}               148      86      16      15 1.00 1.00 1.00 1.00 (17) DISP     680  25050   
        Amb to T1{1}                  148      86      16      15 1.00 1.00 1.00 1.00 (17) DISP     680  25050   
        Sus. + E1{1}                   24      22       5      18 1.00 1.00            23a  OCC     734  22211   
        Sus. + E2{1}                   27      25      10      14 1.00 1.00            23a  OCC     740  22211   
        Sus. + E3{1}                   41      23       6      18 1.00 1.00            23a  OCC     743  22211   
        Sus. + E4{1}                   42      25      11      14 1.00 1.00            23a  OCC     750  22211   
        Sus. + E5{1}                   39      31       4      21 1.00 1.00            23a  OCC     801  22211   
        Sus. + E6{1}                   40      33       8      12 1.00 1.00            23a  OCC     792  22211   
        Sus. + E7{1}                   55      31       5      21 1.00 1.00            23a  OCC     810  22211   
        Sus. + E8{1}                   56      34       9      12 1.00 1.00            23a  OCC     803  22211   
  
 N36    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1064       4       2       0 1.00 1.00 1.00 1.00  23a SUST     530  16700   
        TR:Amb to T1{1}               148     150      27      15 1.00 1.00 1.00 1.00 (17) DISP    1131  25050   
        Amb to T1{1}                  148     150      27      15 1.00 1.00 1.00 1.00 (17) DISP    1131  25050   
        Sus. + E1{1}                   25      32      13      18 1.00 1.00            23a  OCC     797  22211   
        Sus. + E2{1}                   28      47       6      14 1.00 1.00            23a  OCC     875  22211   
        Sus. + E3{1}                   40      33      12      18 1.00 1.00            23a  OCC     804  22211   
        Sus. + E4{1}                   42      48       6      14 1.00 1.00            23a  OCC     886  22211   
        Sus. + E5{1}                   40      47       6      21 1.00 1.00            23a  OCC     896  22211   
        Sus. + E6{1}                   41      63       5      12 1.00 1.00            23a  OCC     986  22211   
        Sus. + E7{1}                   54      48       6      21 1.00 1.00            23a  OCC     907  22211   
        Sus. + E8{1}                   55      64       5      12 1.00 1.00            23a  OCC     998  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N35 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1064       4       2       0 1.00 1.00 1.00 1.00  23a SUST     530  16700   
        TR:Amb to T1{1}               148     151      27      15 1.00 1.00 1.00 1.00 (17) DISP    1136  25050   
        Amb to T1{1}                  148     151      27      15 1.00 1.00 1.00 1.00 (17) DISP    1136  25050   
        Sus. + E1{1}                   25      32      13      18 1.00 1.00            23a  OCC     798  22211   
        Sus. + E2{1}                   28      48       6      14 1.00 1.00            23a  OCC     877  22211   
        Sus. + E3{1}                   40      33      12      18 1.00 1.00            23a  OCC     805  22211   
        Sus. + E4{1}                   42      48       6      14 1.00 1.00            23a  OCC     887  22211   
        Sus. + E5{1}                   40      47       6      21 1.00 1.00            23a  OCC     898  22211   
        Sus. + E6{1}                   41      63       5      12 1.00 1.00            23a  OCC     988  22211   
        Sus. + E7{1}                   54      48       6      21 1.00 1.00            23a  OCC     909  22211   
        Sus. + E8{1}                   55      64       5      12 1.00 1.00            23a  OCC    1000  22211   
  
 N32    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      37       3       1 1.00 1.00 1.00 1.00  23a SUST     790  16700   
        TR:Amb to T1{1}               330      75      67      50 1.00 1.00 1.00 1.00 (17) DISP     918  25050   
        Amb to T1{1}                  330      75      67      50 1.00 1.00 1.00 1.00 (17) DISP     918  25050   
        Sus. + E1{1}                   86      53      16      19 1.00 1.00            23a  OCC    1023  22211   
        Sus. + E2{1}                   79      74      43      11 1.00 1.00            23a  OCC    1231  22211   
        Sus. + E3{1}                   87      44      16      18 1.00 1.00            23a  OCC     985  22211   
        Sus. + E4{1}                   80      65      44      10 1.00 1.00            23a  OCC    1194  22211   
        Sus. + E5{1}                  120      61      23       7 1.00 1.00            23a  OCC    1079  22211   
        Sus. + E6{1}                  112      84      11       3 1.00 1.00            23a  OCC    1193  22211   
        Sus. + E7{1}                  121      53      22       7 1.00 1.00            23a  OCC    1030  22211   
        Sus. + E8{1}                  113      76      12       4 1.00 1.00            23a  OCC    1132  22211   
  
 N31    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117      29       4       1 1.00 1.00 1.00 1.00  23a SUST     739  16700   
        TR:Amb to T1{1}               330      41      81      50 1.00 1.00 1.00 1.00 (17) DISP     856  25050   
        Amb to T1{1}                  330      41      81      50 1.00 1.00 1.00 1.00 (17) DISP     856  25050   
        Sus. + E1{1}                   87      38      24      19 1.00 1.00            23a  OCC     980  22211   
        Sus. + E2{1}                   78      58      51      11 1.00 1.00            23a  OCC    1183  22211   
        Sus. + E3{1}                   88      30      25      18 1.00 1.00            23a  OCC     970  22211   
        Sus. + E4{1}                   79      51      52      10 1.00 1.00            23a  OCC    1162  22211   
        Sus. + E5{1}                  120      43      26       7 1.00 1.00            23a  OCC     986  22211   
        Sus. + E6{1}                  111      66       8       3 1.00 1.00            23a  OCC    1055  22211   
        Sus. + E7{1}                  122      36      25       7 1.00 1.00            23a  OCC     961  22211   
        Sus. + E8{1}                  113      58       9       4 1.00 1.00            23a  OCC    1005  22211   
  
 N30  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1117       4      20       1 1.00 1.00 1.00 1.00  23a SUST     671  16700   
        TR:Amb to T1{1}               330      98       1      50 1.00 1.00 1.00 1.00 (17) DISP     903  25050   
        Amb to T1{1}                  330      98       1      50 1.00 1.00 1.00 1.00 (17) DISP     903  25050   
        Sus. + E1{1}                   87      35      22      19 1.00 1.00            23a  OCC     965  22211   
        Sus. + E2{1}                   78      60      38      11 1.00 1.00            23a  OCC    1140  22211   
        Sus. + E3{1}                   88      35      27      18 1.00 1.00            23a  OCC     971  22211   
        Sus. + E4{1}                   79      61      33      10 1.00 1.00            23a  OCC    1136  22211   
        Sus. + E5{1}                  121      29      21       7 1.00 1.00            23a  OCC     914  22211   
        Sus. + E6{1}                  111       5      41       3 1.00 1.00            23a  OCC     879  22211   
        Sus. + E7{1}                  122      29      26       7 1.00 1.00            23a  OCC     914  22211   
        Sus. + E8{1}                  112       6      36       4 1.00 1.00            23a  OCC     845  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N29    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120       3       9       6 1.00 1.00 1.00 1.00  23a SUST     596  16700   
        TR:Amb to T1{1}               346       6      78       1 1.00 1.00 1.00 1.00 (17) DISP     703  25050   
        Amb to T1{1}                  346       6      78       1 1.00 1.00 1.00 1.00 (17) DISP     703  25050   
        Sus. + E1{1}                  144      14      50       9 1.00 1.00            23a  OCC     969  22211   
        Sus. + E2{1}                  172      17     101      11 1.00 1.00            23a  OCC    1349  22211   
        Sus. + E3{1}                  144      16      49       9 1.00 1.00            23a  OCC     967  22211   
        Sus. + E4{1}                  173      16     100      11 1.00 1.00            23a  OCC    1341  22211   
        Sus. + E5{1}                  153      15      51      18 1.00 1.00            23a  OCC     995  22211   
        Sus. + E6{1}                  180      20     102      15 1.00 1.00            23a  OCC    1363  22211   
        Sus. + E7{1}                  154      16      51      17 1.00 1.00            23a  OCC     992  22211   
        Sus. + E8{1}                  182      19     101      13 1.00 1.00            23a  OCC    1358  22211   
  
 N54  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1120      32       7       6 1.00 1.00 1.00 1.00  23a SUST     761  16700   
        TR:Amb to T1{1}               346      89     145       1 1.00 1.00 1.00 1.00 (17) DISP    1338  25050   
        Amb to T1{1}                  346      89     145       1 1.00 1.00 1.00 1.00 (17) DISP    1338  25050   
        Sus. + E1{1}                  145      65      65       9 1.00 1.00            23a  OCC    1312  22211   
        Sus. + E2{1}                  171      39      24      11 1.00 1.00            23a  OCC     977  22211   
        Sus. + E3{1}                  145      60      66       9 1.00 1.00            23a  OCC    1298  22211   
        Sus. + E4{1}                  172      32      24      11 1.00 1.00            23a  OCC     970  22211   
        Sus. + E5{1}                  154      74      65      18 1.00 1.00            23a  OCC    1362  22211   
        Sus. + E6{1}                  179      44      25      15 1.00 1.00            23a  OCC    1008  22211   
        Sus. + E7{1}                  155      67      66      17 1.00 1.00            23a  OCC    1336  22211   
        Sus. + E8{1}                  181      37      25      13 1.00 1.00            23a  OCC     987  22211   
  
 N54  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1121      32       7       6 1.00 1.00 1.00 1.00  23a SUST     761  16700   
        TR:Amb to T1{1}               291      89     145       1 1.00 1.00 1.00 1.00 (17) DISP    1314  25050   
        Amb to T1{1}                  291      89     145       1 1.00 1.00 1.00 1.00 (17) DISP    1314  25050   
        Sus. + E1{1}                   91      65      65       9 1.00 1.00            23a  OCC    1286  22211   
        Sus. + E2{1}                  116      39      24      11 1.00 1.00            23a  OCC     952  22211   
        Sus. + E3{1}                   91      60      66       9 1.00 1.00            23a  OCC    1272  22211   
        Sus. + E4{1}                  117      32      24      11 1.00 1.00            23a  OCC     945  22211   
        Sus. + E5{1}                   99      74      65      18 1.00 1.00            23a  OCC    1337  22211   
        Sus. + E6{1}                  125      44      25      15 1.00 1.00            23a  OCC     984  22211   
        Sus. + E7{1}                  101      67      66      17 1.00 1.00            23a  OCC    1311  22211   
        Sus. + E8{1}                  127      37      25      13 1.00 1.00            23a  OCC     962  22211   
  
 N21    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1066      18      18      30 1.00 1.00 1.00 1.00  23a SUST     718  16700   
        TR:Amb to T1{1}                45      44     171      30 1.00 1.00 1.00 1.00 (17) DISP    1267  25050   
        Amb to T1{1}                   45      44     171      30 1.00 1.00 1.00 1.00 (17) DISP    1267  25050   
        Sus. + E1{1}                    1      40      31      54 1.00 1.00            23a  OCC     969  22211   
        Sus. + E2{1}                    5      50      19      38 1.00 1.00            23a  OCC     964  22211   
        Sus. + E3{1}                    9      42      24      55 1.00 1.00            23a  OCC     975  22211   
        Sus. + E4{1}                   13      52      22      37 1.00 1.00            23a  OCC     976  22211   
        Sus. + E5{1}                   16      28      73      66 1.00 1.00            23a  OCC    1205  22211   
        Sus. + E6{1}                   15      63      73      39 1.00 1.00            23a  OCC    1243  22211   
        Sus. + E7{1}                    5      26      72      65 1.00 1.00            23a  OCC    1188  22211   
        Sus. + E8{1}                    4      65      71      38 1.00 1.00            23a  OCC    1235  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 N20 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1066      18      18      30 1.00 1.00 1.00 1.00  23a SUST     718  16700   
        TR:Amb to T1{1}                45      44     171      30 1.00 1.00 1.00 1.00 (17) DISP    1267  25050   
        Amb to T1{1}                   45      44     171      30 1.00 1.00 1.00 1.00 (17) DISP    1267  25050   
        Sus. + E1{1}                    1      40      31      54 1.00 1.00            23a  OCC     969  22211   
        Sus. + E2{1}                    5      50      19      38 1.00 1.00            23a  OCC     964  22211   
        Sus. + E3{1}                    9      42      24      55 1.00 1.00            23a  OCC     974  22211   
        Sus. + E4{1}                   13      52      22      37 1.00 1.00            23a  OCC     976  22211   
        Sus. + E5{1}                   16      28      73      66 1.00 1.00            23a  OCC    1205  22211   
        Sus. + E6{1}                   15      63      73      39 1.00 1.00            23a  OCC    1243  22211   
        Sus. + E7{1}                    5      26      72      65 1.00 1.00            23a  OCC    1188  22211   
        Sus. + E8{1}                    4      65      71      38 1.00 1.00            23a  OCC    1235  22211   
  
 N20 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1128       4      31      17 1.00 1.00 1.00 1.00  23a SUST     767  16700   
        TR:Amb to T1{1}                38     169      24      51 1.00 1.00 1.00 1.00 (17) DISP    1253  25050   
        Amb to T1{1}                   38     169      24      51 1.00 1.00 1.00 1.00 (17) DISP    1253  25050   
        Sus. + E1{1}                    4      14      57      40 1.00 1.00            23a  OCC    1030  22211   
        Sus. + E2{1}                    6       5      38      51 1.00 1.00            23a  OCC    1020  22211   
        Sus. + E3{1}                    5      11      58      42 1.00 1.00            23a  OCC    1040  22211   
        Sus. + E4{1}                    7       4      36      53 1.00 1.00            23a  OCC    1030  22211   
        Sus. + E5{1}                   15      70      68      27 1.00 1.00            23a  OCC    1328  22211   
        Sus. + E6{1}                   14      70      38      64 1.00 1.00            23a  OCC    1364  22211   
        Sus. + E7{1}                   13      65      67      25 1.00 1.00            23a  OCC    1286  22211   
        Sus. + E8{1}                   11      62      35      68 1.00 1.00            23a  OCC    1335  22211   
  
 N19    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1128       4      31      17 1.00 1.00 1.00 1.00  23a SUST     767  16700   
        TR:Amb to T1{1}                38     169      24      51 1.00 1.00 1.00 1.00 (17) DISP    1253  25050   
        Amb to T1{1}                   38     169      24      51 1.00 1.00 1.00 1.00 (17) DISP    1253  25050   
        Sus. + E1{1}                    4      14      57      40 1.00 1.00            23a  OCC    1030  22211   
        Sus. + E2{1}                    6       5      38      51 1.00 1.00            23a  OCC    1020  22211   
        Sus. + E3{1}                    5      12      58      42 1.00 1.00            23a  OCC    1040  22211   
        Sus. + E4{1}                    7       5      36      53 1.00 1.00            23a  OCC    1030  22211   
        Sus. + E5{1}                   15      70      68      27 1.00 1.00            23a  OCC    1329  22211   
        Sus. + E6{1}                   14      70      38      64 1.00 1.00            23a  OCC    1364  22211   
        Sus. + E7{1}                   13      65      67      25 1.00 1.00            23a  OCC    1286  22211   
        Sus. + E8{1}                   11      62      35      68 1.00 1.00            23a  OCC    1335  22211   
  
 D06    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1127       3       5       3 1.00 1.00 1.00 1.00  23a SUST     573  16700   
        TR:Amb to T1{1}                39      86       5       4 1.00 1.00 1.00 1.00 (17) DISP     620  25050   
        Amb to T1{1}                   39      86       5       4 1.00 1.00 1.00 1.00 (17) DISP     620  25050   
        Sus. + E1{1}                   28      11      62      70 1.00 1.00            23a  OCC    1221  22211   
        Sus. + E2{1}                    1      17       6      74 1.00 1.00            23a  OCC    1102  22211   
        Sus. + E3{1}                   29      11      64      71 1.00 1.00            23a  OCC    1233  22211   
        Sus. + E4{1}                    1      17       6      73 1.00 1.00            23a  OCC    1092  22211   
        Sus. + E5{1}                   39      19      50      33 1.00 1.00            23a  OCC     999  22211   
        Sus. + E6{1}                    3      20      34      39 1.00 1.00            23a  OCC     933  22211   
        Sus. + E7{1}                   41      20      52      34 1.00 1.00            23a  OCC    1013  22211   
        Sus. + E8{1}                    3      19      34      41 1.00 1.00            23a  OCC     939  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 D05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1127       3       5       3 1.00 1.00 1.00 1.00  23a SUST     573  16700   
        TR:Amb to T1{1}                39      87       5       4 1.00 1.00 1.00 1.00 (17) DISP     622  25050   
        Amb to T1{1}                   39      87       5       4 1.00 1.00 1.00 1.00 (17) DISP     622  25050   
        Sus. + E1{1}                   28      11      62      70 1.00 1.00            23a  OCC    1221  22211   
        Sus. + E2{1}                    1      17       6      74 1.00 1.00            23a  OCC    1102  22211   
        Sus. + E3{1}                   29      11      64      71 1.00 1.00            23a  OCC    1233  22211   
        Sus. + E4{1}                    1      17       5      73 1.00 1.00            23a  OCC    1092  22211   
        Sus. + E5{1}                   39      19      50      33 1.00 1.00            23a  OCC     999  22211   
        Sus. + E6{1}                    3      20      34      39 1.00 1.00            23a  OCC     934  22211   
        Sus. + E7{1}                   41      20      52      34 1.00 1.00            23a  OCC    1013  22211   
        Sus. + E8{1}                    3      19      34      41 1.00 1.00            23a  OCC     939  22211   
  
 D05 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1127       3       6       3 1.33 1.10 1.00 1.00  23a SUST     579  16700   
        TR:Amb to T1{1}                40      87       5       4 1.77 1.47 1.00 1.00 (17) DISP    1086  25050   
        Amb to T1{1}                   40      87       5       4 1.77 1.47 1.00 1.00 (17) DISP    1086  25050   
        Sus. + E1{1}                   28      11      63      70 1.33 1.10            23a  OCC    1259  22211   
        Sus. + E2{1}                    1      17       6      74 1.33 1.10            23a  OCC    1116  22211   
        Sus. + E3{1}                   30      11      64      70 1.33 1.10            23a  OCC    1273  22211   
        Sus. + E4{1}                    1      17       6      73 1.33 1.10            23a  OCC    1106  22211   
        Sus. + E5{1}                   40      19      50      34 1.33 1.10            23a  OCC    1046  22211   
        Sus. + E6{1}                    3      20      35      39 1.33 1.10            23a  OCC     969  22211   
        Sus. + E7{1}                   41      20      52      34 1.33 1.10            23a  OCC    1062  22211   
        Sus. + E8{1}                    3      19      34      41 1.33 1.10            23a  OCC     973  22211   
  
 D05 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1111       7       3       6 1.00 1.00 1.00 1.00  23a SUST     579  16700   
        TR:Amb to T1{1}               168     135       3       4 1.00 1.00 1.00 1.00 (17) DISP    1015  25050   
        Amb to T1{1}                  168     135       3       4 1.00 1.00 1.00 1.00 (17) DISP    1015  25050   
        Sus. + E1{1}                   67      30      78      70 1.00 1.00            23a  OCC    1337  22211   
        Sus. + E2{1}                    2      20      83      14 1.00 1.00            23a  OCC    1168  22211   
        Sus. + E3{1}                   66      30      79      72 1.00 1.00            23a  OCC    1348  22211   
        Sus. + E4{1}                    6      19      82      14 1.00 1.00            23a  OCC    1157  22211   
        Sus. + E5{1}                   92      44      35      49 1.00 1.00            23a  OCC    1082  22211   
        Sus. + E6{1}                    5      24      42      37 1.00 1.00            23a  OCC     965  22211   
        Sus. + E7{1}                   91      44      36      50 1.00 1.00            23a  OCC    1093  22211   
        Sus. + E8{1}                    1      23      44      38 1.00 1.00            23a  OCC     969  22211   
  
 D04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1111       7       3       6 1.00 1.00 1.00 1.00  23a SUST     579  16700   
        TR:Amb to T1{1}               168     135       3       4 1.00 1.00 1.00 1.00 (17) DISP    1014  25050   
        Amb to T1{1}                  168     135       3       4 1.00 1.00 1.00 1.00 (17) DISP    1014  25050   
        Sus. + E1{1}                   67      30      78      70 1.00 1.00            23a  OCC    1337  22211   
        Sus. + E2{1}                    2      20      83      14 1.00 1.00            23a  OCC    1168  22211   
        Sus. + E3{1}                   66      30      79      72 1.00 1.00            23a  OCC    1348  22211   
        Sus. + E4{1}                    6      19      82      14 1.00 1.00            23a  OCC    1157  22211   
        Sus. + E5{1}                   92      43      35      49 1.00 1.00            23a  OCC    1082  22211   
        Sus. + E6{1}                    5      24      42      37 1.00 1.00            23a  OCC     965  22211   
        Sus. + E7{1}                   91      44      36      50 1.00 1.00            23a  OCC    1093  22211   
        Sus. + E8{1}                    1      23      44      38 1.00 1.00            23a  OCC     969  22211   
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 517 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 516 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
04:23 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE 166 
---------------------------------------------------------------------------------------------------------------- 
 
                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C37    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1124      17       9      18 1.00 1.00 1.00 1.00  23a SUST     682  16700   
        TR:Amb to T1{1}                17      15      12      22 1.00 1.00 1.00 1.00 (17) DISP     211  25050   
        Amb to T1{1}                   17      15      12      22 1.00 1.00 1.00 1.00 (17) DISP     211  25050   
        Sus. + E1{1}                   22      31      54      28 1.00 1.00            23a  OCC    1041  22211   
        Sus. + E2{1}                   28      36       9      24 1.00 1.00            23a  OCC     837  22211   
        Sus. + E3{1}                   22      35      57      32 1.00 1.00            23a  OCC    1073  22211   
        Sus. + E4{1}                   28      42      26      21 1.00 1.00            23a  OCC     915  22211   
        Sus. + E5{1}                    3      55      74      39 1.00 1.00            23a  OCC    1247  22211   
        Sus. + E6{1}                   40      46      44      25 1.00 1.00            23a  OCC    1035  22211   
        Sus. + E7{1}                    5      60      80      43 1.00 1.00            23a  OCC    1311  22211   
        Sus. + E8{1}                   39      52      27      28 1.00 1.00            23a  OCC     994  22211   
  
 C14    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      31       2       0 1.00 1.00 1.00 1.00  23a SUST     752  16700   
        TR:Amb to T1{1}                 7      15       2      14 1.00 1.00 1.00 1.00 (17) DISP     144  25050   
        Amb to T1{1}                    7      15       2      14 1.00 1.00 1.00 1.00 (17) DISP     144  25050   
        Sus. + E1{1}                    4      86      53      15 1.00 1.00            23a  OCC    1303  22211   
        Sus. + E2{1}                    1     105      25       6 1.00 1.00            23a  OCC    1317  22211   
        Sus. + E3{1}                    5      93      53      15 1.00 1.00            23a  OCC    1344  22211   
        Sus. + E4{1}                    0     110      24       7 1.00 1.00            23a  OCC    1344  22211   
        Sus. + E5{1}                   14      53      35      19 1.00 1.00            23a  OCC    1074  22211   
        Sus. + E6{1}                   17      48      11       7 1.00 1.00            23a  OCC     904  22211   
        Sus. + E7{1}                   13      48      35      19 1.00 1.00            23a  OCC    1057  22211   
        Sus. + E8{1}                   16      44      13       8 1.00 1.00            23a  OCC     887  22211   
  
 C13 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      31       2       0 1.00 1.00 1.00 1.00  23a SUST     750  16700   
        TR:Amb to T1{1}                 7      15       2      14 1.00 1.00 1.00 1.00 (17) DISP     142  25050   
        Amb to T1{1}                    7      15       2      14 1.00 1.00 1.00 1.00 (17) DISP     142  25050   
        Sus. + E1{1}                    4      86      53      15 1.00 1.00            23a  OCC    1301  22211   
        Sus. + E2{1}                    1     105      25       6 1.00 1.00            23a  OCC    1315  22211   
        Sus. + E3{1}                    5      93      53      15 1.00 1.00            23a  OCC    1342  22211   
        Sus. + E4{1}                    0     110      24       7 1.00 1.00            23a  OCC    1342  22211   
        Sus. + E5{1}                   14      53      35      19 1.00 1.00            23a  OCC    1072  22211   
        Sus. + E6{1}                   17      48      11       7 1.00 1.00            23a  OCC     902  22211   
        Sus. + E7{1}                   13      48      35      19 1.00 1.00            23a  OCC    1055  22211   
        Sus. + E8{1}                   16      43      13       8 1.00 1.00            23a  OCC     885  22211   
  
 C13 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1043       1       1       2 1.33 1.10 1.00 1.00  23a SUST     501  16700   
        TR:Amb to T1{1}               112      24      19       7 1.77 1.47 1.00 1.00 (17) DISP     409  25050   
        Amb to T1{1}                  112      24      19       7 1.77 1.47 1.00 1.00 (17) DISP     409  25050   
        Sus. + E1{1}                    1      58      40      25 1.33 1.10            23a  OCC    1151  22211   
        Sus. + E2{1}                   18      81      20      25 1.33 1.10            23a  OCC    1313  22211   
        Sus. + E3{1}                   17      58      41      25 1.33 1.10            23a  OCC    1162  22211   
        Sus. + E4{1}                    0      79      18      24 1.33 1.10            23a  OCC    1282  22211   
        Sus. + E5{1}                    5      26      30       9 1.33 1.10            23a  OCC     838  22211   
        Sus. + E6{1}                   28      13       5       3 1.33 1.10            23a  OCC     638  22211   
        Sus. + E7{1}                   13      28      30       9 1.33 1.10            23a  OCC     854  22211   
        Sus. + E8{1}                   10      16       7       2 1.33 1.10            23a  OCC     654  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C13 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1014       1      11       2 1.00 1.00 1.00 1.00  23a SUST     555  16700   
        TR:Amb to T1{1}               151      28      39      13 1.00 1.00 1.00 1.00 (17) DISP     413  25050   
        Amb to T1{1}                  151      28      39      13 1.00 1.00 1.00 1.00 (17) DISP     413  25050   
        Sus. + E1{1}                    5       6      69      43 1.00 1.00            23a  OCC    1075  22211   
        Sus. + E2{1}                   24       4      94      34 1.00 1.00            23a  OCC    1207  22211   
        Sus. + E3{1}                   20       6      67      44 1.00 1.00            23a  OCC    1068  22211   
        Sus. + E4{1}                    0       4      89      32 1.00 1.00            23a  OCC    1162  22211   
        Sus. + E5{1}                    6       9      40      24 1.00 1.00            23a  OCC     827  22211   
        Sus. + E6{1}                   23       3      25       2 1.00 1.00            23a  OCC     669  22211   
        Sus. + E7{1}                   31       9      44      24 1.00 1.00            23a  OCC     863  22211   
        Sus. + E8{1}                    1       3      30       3 1.00 1.00            23a  OCC     692  22211   
  
 C12    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1014       1      11       2 1.00 1.00 1.00 1.00  23a SUST     555  16700   
        TR:Amb to T1{1}               151      28      39      13 1.00 1.00 1.00 1.00 (17) DISP     413  25050   
        Amb to T1{1}                  151      28      39      13 1.00 1.00 1.00 1.00 (17) DISP     413  25050   
        Sus. + E1{1}                    5       6      69      43 1.00 1.00            23a  OCC    1075  22211   
        Sus. + E2{1}                   24       4      94      34 1.00 1.00            23a  OCC    1207  22211   
        Sus. + E3{1}                   20       6      67      44 1.00 1.00            23a  OCC    1068  22211   
        Sus. + E4{1}                    0       4      89      32 1.00 1.00            23a  OCC    1162  22211   
        Sus. + E5{1}                    6       8      40      24 1.00 1.00            23a  OCC     827  22211   
        Sus. + E6{1}                   23       3      25       2 1.00 1.00            23a  OCC     669  22211   
        Sus. + E7{1}                   31       9      44      24 1.00 1.00            23a  OCC     863  22211   
        Sus. + E8{1}                    1       3      30       3 1.00 1.00            23a  OCC     692  22211   
  
 C11    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1017       1      11       2 1.00 1.00 1.00 1.00  23a SUST     554  16700   
        TR:Amb to T1{1}               151      40      37      13 1.00 1.00 1.00 1.00 (17) DISP     454  25050   
        Amb to T1{1}                  151      40      37      13 1.00 1.00 1.00 1.00 (17) DISP     454  25050   
        Sus. + E1{1}                    5       3      70      43 1.00 1.00            23a  OCC    1077  22211   
        Sus. + E2{1}                   23      11      92      34 1.00 1.00            23a  OCC    1204  22211   
        Sus. + E3{1}                   20       3      67      44 1.00 1.00            23a  OCC    1071  22211   
        Sus. + E4{1}                    0      11      88      32 1.00 1.00            23a  OCC    1161  22211   
        Sus. + E5{1}                    7       2      43      24 1.00 1.00            23a  OCC     843  22211   
        Sus. + E6{1}                   23      10      29       2 1.00 1.00            23a  OCC     714  22211   
        Sus. + E7{1}                   30       2      48      24 1.00 1.00            23a  OCC     878  22211   
        Sus. + E8{1}                    1      10      33       3 1.00 1.00            23a  OCC     733  22211   
  
 C10    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1097       2      10       2 1.00 1.00 1.00 1.00  23a SUST     585  16700   
        TR:Amb to T1{1}               151      65      33      13 1.00 1.00 1.00 1.00 (17) DISP     582  25050   
        Amb to T1{1}                  151      65      33      13 1.00 1.00 1.00 1.00 (17) DISP     582  25050   
        Sus. + E1{1}                    5      14      66      43 1.00 1.00            23a  OCC    1099  22211   
        Sus. + E2{1}                   14      22      85      34 1.00 1.00            23a  OCC    1200  22211   
        Sus. + E3{1}                   10      14      63      44 1.00 1.00            23a  OCC    1091  22211   
        Sus. + E4{1}                    9      22      81      32 1.00 1.00            23a  OCC    1171  22211   
        Sus. + E5{1}                   16      17      46      24 1.00 1.00            23a  OCC     917  22211   
        Sus. + E6{1}                   13      21      33       2 1.00 1.00            23a  OCC     814  22211   
        Sus. + E7{1}                   21      16      50      24 1.00 1.00            23a  OCC     940  22211   
        Sus. + E8{1}                    9      22      37       3 1.00 1.00            23a  OCC     834  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C09    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1107       3       8       2 1.00 1.00 1.00 1.00  23a SUST     582  16700   
        TR:Amb to T1{1}               151     101      26      13 1.00 1.00 1.00 1.00 (17) DISP     802  25050   
        Amb to T1{1}                  151     101      26      13 1.00 1.00 1.00 1.00 (17) DISP     802  25050   
        Sus. + E1{1}                    6      23      53      43 1.00 1.00            23a  OCC    1047  22211   
        Sus. + E2{1}                   13      30      66      34 1.00 1.00            23a  OCC    1108  22211   
        Sus. + E3{1}                    9      23      51      44 1.00 1.00            23a  OCC    1041  22211   
        Sus. + E4{1}                   11      31      64      32 1.00 1.00            23a  OCC    1088  22211   
        Sus. + E5{1}                   17      30      42      24 1.00 1.00            23a  OCC     941  22211   
        Sus. + E6{1}                   12      30      32       2 1.00 1.00            23a  OCC     847  22211   
        Sus. + E7{1}                   20      29      45      24 1.00 1.00            23a  OCC     954  22211   
        Sus. + E8{1}                   10      30      35       3 1.00 1.00            23a  OCC     863  22211   
  
 C08 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1107       3       8       2 1.00 1.00 1.00 1.00  23a SUST     582  16700   
        TR:Amb to T1{1}               151     102      26      13 1.00 1.00 1.00 1.00 (17) DISP     803  25050   
        Amb to T1{1}                  151     102      26      13 1.00 1.00 1.00 1.00 (17) DISP     803  25050   
        Sus. + E1{1}                    6      23      53      43 1.00 1.00            23a  OCC    1047  22211   
        Sus. + E2{1}                   13      30      66      34 1.00 1.00            23a  OCC    1108  22211   
        Sus. + E3{1}                    9      23      51      44 1.00 1.00            23a  OCC    1041  22211   
        Sus. + E4{1}                   11      31      64      32 1.00 1.00            23a  OCC    1087  22211   
        Sus. + E5{1}                   17      30      42      24 1.00 1.00            23a  OCC     941  22211   
        Sus. + E6{1}                   12      30      32       2 1.00 1.00            23a  OCC     847  22211   
        Sus. + E7{1}                   20      29      45      24 1.00 1.00            23a  OCC     954  22211   
        Sus. + E8{1}                   10      30      35       3 1.00 1.00            23a  OCC     863  22211   
  
 C08 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1107       3       8       2 1.33 1.10 1.00 1.00  23a SUST     590  16700   
        TR:Amb to T1{1}               151     102      26      12 1.77 1.47 1.00 1.00 (17) DISP    1349  25050   
        Amb to T1{1}                  151     102      26      12 1.77 1.47 1.00 1.00 (17) DISP    1349  25050   
        Sus. + E1{1}                    6      23      53      43 1.33 1.10            23a  OCC    1096  22211   
        Sus. + E2{1}                   13      30      67      34 1.33 1.10            23a  OCC    1178  22211   
        Sus. + E3{1}                    9      23      51      44 1.33 1.10            23a  OCC    1089  22211   
        Sus. + E4{1}                   11      31      64      32 1.33 1.10            23a  OCC    1158  22211   
        Sus. + E5{1}                   17      30      42      24 1.33 1.10            23a  OCC    1005  22211   
        Sus. + E6{1}                   12      30      32       3 1.33 1.10            23a  OCC     916  22211   
        Sus. + E7{1}                   20      29      45      24 1.33 1.10            23a  OCC    1017  22211   
        Sus. + E8{1}                   10      30      35       3 1.33 1.10            23a  OCC     933  22211   
  
 C08 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1113       2       4       7 1.33 1.10 1.00 1.00  23a SUST     561  16700   
        TR:Amb to T1{1}               134      95      26       9 1.77 1.47 1.00 1.00 (17) DISP    1260  25050   
        Amb to T1{1}                  134      95      26       9 1.77 1.47 1.00 1.00 (17) DISP    1260  25050   
        Sus. + E1{1}                    9      23      61       8 1.33 1.10            23a  OCC    1065  22211   
        Sus. + E2{1}                   13      29      63      23 1.33 1.10            23a  OCC    1119  22211   
        Sus. + E3{1}                   11      23      60       8 1.33 1.10            23a  OCC    1058  22211   
        Sus. + E4{1}                   12      30      60      23 1.33 1.10            23a  OCC    1103  22211   
        Sus. + E5{1}                   21      30      12      46 1.33 1.10            23a  OCC     963  22211   
        Sus. + E6{1}                   13      29      20      24 1.33 1.10            23a  OCC     882  22211   
        Sus. + E7{1}                   22      29      13      48 1.33 1.10            23a  OCC     969  22211   
        Sus. + E8{1}                   12      30      23      25 1.33 1.10            23a  OCC     901  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C08 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122       1       2       8 1.33 1.10 1.00 1.00  23a SUST     552  16700   
        TR:Amb to T1{1}                39      60      10      24 1.77 1.47 1.00 1.00 (17) DISP     776  25050   
        Amb to T1{1}                   39      60      10      24 1.77 1.47 1.00 1.00 (17) DISP     776  25050   
        Sus. + E1{1}                    6      22      39      47 1.33 1.10            23a  OCC    1004  22211   
        Sus. + E2{1}                    6      27      27      59 1.33 1.10            23a  OCC    1037  22211   
        Sus. + E3{1}                    6      21      39      45 1.33 1.10            23a  OCC     997  22211   
        Sus. + E4{1}                    6      28      26      56 1.33 1.10            23a  OCC    1027  22211   
        Sus. + E5{1}                   11      26      26      40 1.33 1.10            23a  OCC     939  22211   
        Sus. + E6{1}                    6      27       3      31 1.33 1.10            23a  OCC     847  22211   
        Sus. + E7{1}                   11      25      26      43 1.33 1.10            23a  OCC     944  22211   
        Sus. + E8{1}                    6      28       3      33 1.33 1.10            23a  OCC     867  22211   
  
 C08 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122       1       2       8 1.00 1.00 1.00 1.00  23a SUST     549  16700   
        TR:Amb to T1{1}                38      60      10      24 1.00 1.00 1.00 1.00 (17) DISP     468  25050   
        Amb to T1{1}                   38      60      10      24 1.00 1.00 1.00 1.00 (17) DISP     468  25050   
        Sus. + E1{1}                    6      22      39      47 1.00 1.00            23a  OCC     964  22211   
        Sus. + E2{1}                    5      27      27      59 1.00 1.00            23a  OCC    1000  22211   
        Sus. + E3{1}                    6      21      39      45 1.00 1.00            23a  OCC     957  22211   
        Sus. + E4{1}                    6      28      26      56 1.00 1.00            23a  OCC     986  22211   
        Sus. + E5{1}                   11      26      26      40 1.00 1.00            23a  OCC     894  22211   
        Sus. + E6{1}                    6      27       4      31 1.00 1.00            23a  OCC     798  22211   
        Sus. + E7{1}                   11      25      26      43 1.00 1.00            23a  OCC     902  22211   
        Sus. + E8{1}                    6      28       2      33 1.00 1.00            23a  OCC     816  22211   
  
 C07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122       1       2       8 1.00 1.00 1.00 1.00  23a SUST     550  16700   
        TR:Amb to T1{1}                38      59      10      24 1.00 1.00 1.00 1.00 (17) DISP     466  25050   
        Amb to T1{1}                   38      59      10      24 1.00 1.00 1.00 1.00 (17) DISP     466  25050   
        Sus. + E1{1}                    6      22      38      47 1.00 1.00            23a  OCC     964  22211   
        Sus. + E2{1}                    5      27      27      59 1.00 1.00            23a  OCC     999  22211   
        Sus. + E3{1}                    6      21      39      45 1.00 1.00            23a  OCC     957  22211   
        Sus. + E4{1}                    6      28      26      56 1.00 1.00            23a  OCC     986  22211   
        Sus. + E5{1}                   11      26      26      40 1.00 1.00            23a  OCC     894  22211   
        Sus. + E6{1}                    6      26       4      31 1.00 1.00            23a  OCC     798  22211   
        Sus. + E7{1}                   11      25      26      43 1.00 1.00            23a  OCC     902  22211   
        Sus. + E8{1}                    6      28       2      33 1.00 1.00            23a  OCC     816  22211   
  
 C06    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122       5       4       8 1.00 1.00 1.00 1.00  23a SUST     576  16700   
        TR:Amb to T1{1}                38     158       0      24 1.00 1.00 1.00 1.00 (17) DISP    1127  25050   
        Amb to T1{1}                   38     158       0      24 1.00 1.00 1.00 1.00 (17) DISP    1127  25050   
        Sus. + E1{1}                    3      14      18      47 1.00 1.00            23a  OCC     883  22211   
        Sus. + E2{1}                    3      14      10      59 1.00 1.00            23a  OCC     954  22211   
        Sus. + E3{1}                    3      14      19      45 1.00 1.00            23a  OCC     874  22211   
        Sus. + E4{1}                    3      13      10      56 1.00 1.00            23a  OCC     936  22211   
        Sus. + E5{1}                    8       7      37      40 1.00 1.00            23a  OCC     910  22211   
        Sus. + E6{1}                    3      15      11      31 1.00 1.00            23a  OCC     765  22211   
        Sus. + E7{1}                    8       7      38      43 1.00 1.00            23a  OCC     931  22211   
        Sus. + E8{1}                    3      14      11      33 1.00 1.00            23a  OCC     779  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 C05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122       5       4       8 1.00 1.00 1.00 1.00  23a SUST     576  16700   
        TR:Amb to T1{1}                38     158       0      24 1.00 1.00 1.00 1.00 (17) DISP    1129  25050   
        Amb to T1{1}                   38     158       0      24 1.00 1.00 1.00 1.00 (17) DISP    1129  25050   
        Sus. + E1{1}                    3      14      18      47 1.00 1.00            23a  OCC     883  22211   
        Sus. + E2{1}                    3      14      11      59 1.00 1.00            23a  OCC     954  22211   
        Sus. + E3{1}                    3      14      19      45 1.00 1.00            23a  OCC     874  22211   
        Sus. + E4{1}                    3      13      10      56 1.00 1.00            23a  OCC     936  22211   
        Sus. + E5{1}                    8       8      37      40 1.00 1.00            23a  OCC     910  22211   
        Sus. + E6{1}                    3      15      11      31 1.00 1.00            23a  OCC     765  22211   
        Sus. + E7{1}                    8       7      38      43 1.00 1.00            23a  OCC     931  22211   
        Sus. + E8{1}                    3      14      11      33 1.00 1.00            23a  OCC     778  22211   
  
 B08 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136      44      11       5 1.00 1.00 1.00 1.00  23a SUST     859  16700   
        TR:Amb to T1{1}                21      21       5      15 1.00 1.00 1.00 1.00 (17) DISP     191  25050   
        Amb to T1{1}                   21      21       5      15 1.00 1.00 1.00 1.00 (17) DISP     191  25050   
        Sus. + E1{1}                   22      50      26      69 1.00 1.00            23a  OCC    1340  22211   
        Sus. + E2{1}                   19      65      24      64 1.00 1.00            23a  OCC    1326  22211   
        Sus. + E3{1}                   30      49      21      67 1.00 1.00            23a  OCC    1317  22211   
        Sus. + E4{1}                   11      53      29      62 1.00 1.00            23a  OCC    1299  22211   
        Sus. + E5{1}                   32      56      18      59 1.00 1.00            23a  OCC    1267  22211   
        Sus. + E6{1}                    9      46      32      66 1.00 1.00            23a  OCC    1325  22211   
        Sus. + E7{1}                   40      67      13      61 1.00 1.00            23a  OCC    1311  22211   
        Sus. + E8{1}                    1      53      37      68 1.00 1.00            23a  OCC    1359  22211   
  
 B07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136      43      11       5 1.00 1.00 1.00 1.00  23a SUST     856  16700   
        TR:Amb to T1{1}                21      21       5      15 1.00 1.00 1.00 1.00 (17) DISP     191  25050   
        Amb to T1{1}                   21      21       5      15 1.00 1.00 1.00 1.00 (17) DISP     191  25050   
        Sus. + E1{1}                   22      49      26      69 1.00 1.00            23a  OCC    1337  22211   
        Sus. + E2{1}                   19      64      24      64 1.00 1.00            23a  OCC    1322  22211   
        Sus. + E3{1}                   30      48      21      67 1.00 1.00            23a  OCC    1313  22211   
        Sus. + E4{1}                   11      53      29      62 1.00 1.00            23a  OCC    1296  22211   
        Sus. + E5{1}                   32      56      18      59 1.00 1.00            23a  OCC    1264  22211   
        Sus. + E6{1}                    9      45      32      66 1.00 1.00            23a  OCC    1322  22211   
        Sus. + E7{1}                   40      67      13      61 1.00 1.00            23a  OCC    1307  22211   
        Sus. + E8{1}                    1      52      37      68 1.00 1.00            23a  OCC    1355  22211   
  
 B06    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136      21      12       5 1.00 1.00 1.00 1.00  23a SUST     708  16700   
        TR:Amb to T1{1}                21      31       4      15 1.00 1.00 1.00 1.00 (17) DISP     252  25050   
        Amb to T1{1}                   21      31       4      15 1.00 1.00 1.00 1.00 (17) DISP     252  25050   
        Sus. + E1{1}                   22      36      16      69 1.00 1.00            23a  OCC    1189  22211   
        Sus. + E2{1}                   18      29      34      64 1.00 1.00            23a  OCC    1171  22211   
        Sus. + E3{1}                   30      32      12      67 1.00 1.00            23a  OCC    1166  22211   
        Sus. + E4{1}                   10      32      39      62 1.00 1.00            23a  OCC    1175  22211   
        Sus. + E5{1}                   32      39      27      59 1.00 1.00            23a  OCC    1139  22211   
        Sus. + E6{1}                    8      26      24      66 1.00 1.00            23a  OCC    1158  22211   
        Sus. + E7{1}                   40      35      21      61 1.00 1.00            23a  OCC    1140  22211   
        Sus. + E8{1}                    0      29      29      68 1.00 1.00            23a  OCC    1187  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 B05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1136      22      12       5 1.00 1.00 1.00 1.00  23a SUST     711  16700   
        TR:Amb to T1{1}                21      31       4      15 1.00 1.00 1.00 1.00 (17) DISP     252  25050   
        Amb to T1{1}                   21      31       4      15 1.00 1.00 1.00 1.00 (17) DISP     252  25050   
        Sus. + E1{1}                   22      36      16      69 1.00 1.00            23a  OCC    1192  22211   
        Sus. + E2{1}                   18      29      34      64 1.00 1.00            23a  OCC    1174  22211   
        Sus. + E3{1}                   30      32      12      67 1.00 1.00            23a  OCC    1169  22211   
        Sus. + E4{1}                   10      33      39      62 1.00 1.00            23a  OCC    1178  22211   
        Sus. + E5{1}                   32      39      27      59 1.00 1.00            23a  OCC    1142  22211   
        Sus. + E6{1}                    8      26      24      66 1.00 1.00            23a  OCC    1161  22211   
        Sus. + E7{1}                   40      35      22      61 1.00 1.00            23a  OCC    1143  22211   
        Sus. + E8{1}                    0      30      29      68 1.00 1.00            23a  OCC    1190  22211   
  
 B05 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1138      22      12       5 1.33 1.10 1.00 1.00  23a SUST     761  16700   
        TR:Amb to T1{1}                20      31       4      15 1.77 1.47 1.00 1.00 (17) DISP     409  25050   
        Amb to T1{1}                   20      31       4      15 1.77 1.47 1.00 1.00 (17) DISP     409  25050   
        Sus. + E1{1}                   21      36      16      69 1.33 1.10            23a  OCC    1252  22211   
        Sus. + E2{1}                   18      29      34      64 1.33 1.10            23a  OCC    1233  22211   
        Sus. + E3{1}                   30      32      12      67 1.33 1.10            23a  OCC    1225  22211   
        Sus. + E4{1}                   10      33      39      62 1.33 1.10            23a  OCC    1243  22211   
        Sus. + E5{1}                   32      39      27      59 1.33 1.10            23a  OCC    1210  22211   
        Sus. + E6{1}                    8      26      23      66 1.33 1.10            23a  OCC    1214  22211   
        Sus. + E7{1}                   40      35      22      61 1.33 1.10            23a  OCC    1204  22211   
        Sus. + E8{1}                    0      30      28      68 1.33 1.10            23a  OCC    1246  22211   
  
 A41 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1126      48       9       6 1.33 1.10 1.00 1.00  23a SUST     997  16700   
        TR:Amb to T1{1}                 5       7      12      10 1.77 1.47 1.00 1.00 (17) DISP     168  25050   
        Amb to T1{1}                    5       7      12      10 1.77 1.47 1.00 1.00 (17) DISP     168  25050   
        Sus. + E1{1}                   27      63      19      51 1.33 1.10            23a  OCC    1368  22211   
        Sus. + E2{1}                   13      49      21      44 1.33 1.10            23a  OCC    1289  22211   
        Sus. + E3{1}                   29      55      14      49 1.33 1.10            23a  OCC    1322  22211   
        Sus. + E4{1}                   11      57      26      42 1.33 1.10            23a  OCC    1304  22211   
        Sus. + E5{1}                   17      73      13      41 1.33 1.10            23a  OCC    1345  22211   
        Sus. + E6{1}                   24      58      28      49 1.33 1.10            23a  OCC    1359  22211   
        Sus. + E7{1}                   18      65      11      43 1.33 1.10            23a  OCC    1311  22211   
        Sus. + E8{1}                   23      50      33      51 1.33 1.10            23a  OCC    1382  22211   
  
 A41 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      48       9       6 1.00 1.00 1.00 1.00  23a SUST     884  16700   
        TR:Amb to T1{1}                 5       7      12       9 1.00 1.00 1.00 1.00 (17) DISP     120  25050   
        Amb to T1{1}                    5       7      12       9 1.00 1.00 1.00 1.00 (17) DISP     120  25050   
        Sus. + E1{1}                   27      63      20      51 1.00 1.00            23a  OCC    1241  22211   
        Sus. + E2{1}                   13      49      21      44 1.00 1.00            23a  OCC    1173  22211   
        Sus. + E3{1}                   29      55      15      49 1.00 1.00            23a  OCC    1205  22211   
        Sus. + E4{1}                   11      57      26      42 1.00 1.00            23a  OCC    1180  22211   
        Sus. + E5{1}                   17      73      13      40 1.00 1.00            23a  OCC    1195  22211   
        Sus. + E6{1}                   24      58      28      49 1.00 1.00            23a  OCC    1234  22211   
        Sus. + E7{1}                   18      65      11      43 1.00 1.00            23a  OCC    1179  22211   
        Sus. + E8{1}                   22      50      33      51 1.00 1.00            23a  OCC    1259  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A40    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      48       9       6 1.00 1.00 1.00 1.00  23a SUST     882  16700   
        TR:Amb to T1{1}                 5       7      12       9 1.00 1.00 1.00 1.00 (17) DISP     120  25050   
        Amb to T1{1}                    5       7      12       9 1.00 1.00 1.00 1.00 (17) DISP     120  25050   
        Sus. + E1{1}                   27      62      20      51 1.00 1.00            23a  OCC    1239  22211   
        Sus. + E2{1}                   13      49      21      44 1.00 1.00            23a  OCC    1171  22211   
        Sus. + E3{1}                   29      55      15      49 1.00 1.00            23a  OCC    1203  22211   
        Sus. + E4{1}                   11      56      26      42 1.00 1.00            23a  OCC    1178  22211   
        Sus. + E5{1}                   17      72      13      40 1.00 1.00            23a  OCC    1193  22211   
        Sus. + E6{1}                   24      57      28      49 1.00 1.00            23a  OCC    1232  22211   
        Sus. + E7{1}                   18      65      11      43 1.00 1.00            23a  OCC    1177  22211   
        Sus. + E8{1}                   22      49      33      51 1.00 1.00            23a  OCC    1257  22211   
  
 A39    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      15       9       6 1.00 1.00 1.00 1.00  23a SUST     653  16700   
        TR:Amb to T1{1}                 5       6      10       9 1.00 1.00 1.00 1.00 (17) DISP     105  25050   
        Amb to T1{1}                    5       6      10       9 1.00 1.00 1.00 1.00 (17) DISP     105  25050   
        Sus. + E1{1}                   27      36      11      51 1.00 1.00            23a  OCC    1022  22211   
        Sus. + E2{1}                   12      19      28      44 1.00 1.00            23a  OCC     967  22211   
        Sus. + E3{1}                   28      36      12      49 1.00 1.00            23a  OCC    1009  22211   
        Sus. + E4{1}                   11      19      33      42 1.00 1.00            23a  OCC     973  22211   
        Sus. + E5{1}                   16      28      19      40 1.00 1.00            23a  OCC     932  22211   
        Sus. + E6{1}                   23      19      20      49 1.00 1.00            23a  OCC     978  22211   
        Sus. + E7{1}                   17      28      14      43 1.00 1.00            23a  OCC     940  22211   
        Sus. + E8{1}                   22      19      25      51 1.00 1.00            23a  OCC    1006  22211   
  
 A38 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1125      15       9       6 1.00 1.00 1.00 1.00  23a SUST     652  16700   
        TR:Amb to T1{1}                 5       6      10       9 1.00 1.00 1.00 1.00 (17) DISP     105  25050   
        Amb to T1{1}                    5       6      10       9 1.00 1.00 1.00 1.00 (17) DISP     105  25050   
        Sus. + E1{1}                   27      36      10      51 1.00 1.00            23a  OCC    1020  22211   
        Sus. + E2{1}                   12      19      28      44 1.00 1.00            23a  OCC     965  22211   
        Sus. + E3{1}                   28      36      12      49 1.00 1.00            23a  OCC    1008  22211   
        Sus. + E4{1}                   11      19      34      42 1.00 1.00            23a  OCC     972  22211   
        Sus. + E5{1}                   16      27      19      40 1.00 1.00            23a  OCC     931  22211   
        Sus. + E6{1}                   23      19      20      49 1.00 1.00            23a  OCC     977  22211   
        Sus. + E7{1}                   17      28      14      43 1.00 1.00            23a  OCC     939  22211   
        Sus. + E8{1}                   22      19      25      51 1.00 1.00            23a  OCC    1004  22211   
  
 A38 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1126      15       9       6 1.33 1.10 1.00 1.00  23a SUST     685  16700   
        TR:Amb to T1{1}                 5       6       9       9 1.77 1.47 1.00 1.00 (17) DISP     143  25050   
        Amb to T1{1}                    5       6       9       9 1.77 1.47 1.00 1.00 (17) DISP     143  25050   
        Sus. + E1{1}                   27      36      10      51 1.33 1.10            23a  OCC    1080  22211   
        Sus. + E2{1}                   12      19      29      44 1.33 1.10            23a  OCC    1007  22211   
        Sus. + E3{1}                   28      36      12      49 1.33 1.10            23a  OCC    1069  22211   
        Sus. + E4{1}                   11      19      34      42 1.33 1.10            23a  OCC    1018  22211   
        Sus. + E5{1}                   16      27      19      40 1.33 1.10            23a  OCC     978  22211   
        Sus. + E6{1}                   23      19      20      49 1.33 1.10            23a  OCC    1014  22211   
        Sus. + E7{1}                   17      28      14      43 1.33 1.10            23a  OCC     985  22211   
        Sus. + E8{1}                   22      19      25      51 1.33 1.10            23a  OCC    1043  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A38 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1206      16       1      10 1.33 1.10 1.00 1.00  23a SUST     725  16700   
        TR:Amb to T1{1}                 2       5       2      12 1.77 1.47 1.00 1.00 (17) DISP     109  25050   
        Amb to T1{1}                    2       5       2      12 1.77 1.47 1.00 1.00 (17) DISP     109  25050   
        Sus. + E1{1}                   37      42      40      40 1.33 1.10            23a  OCC    1191  22211   
        Sus. + E2{1}                    5      27      49      20 1.33 1.10            23a  OCC    1131  22211   
        Sus. + E3{1}                   57      49      42      35 1.33 1.10            23a  OCC    1237  22211   
        Sus. + E4{1}                   26      34      51      15 1.33 1.10            23a  OCC    1174  22211   
        Sus. + E5{1}                   18      16      39      25 1.33 1.10            23a  OCC    1050  22211   
        Sus. + E6{1}                   51      31      31      46 1.33 1.10            23a  OCC    1118  22211   
        Sus. + E7{1}                    2      24      37      30 1.33 1.10            23a  OCC    1053  22211   
        Sus. + E8{1}                   31      24      29      51 1.33 1.10            23a  OCC    1108  22211   
  
 A38 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1236      28       7       8 1.00 1.00 1.00 1.00  23a SUST     792  16700   
        TR:Amb to T1{1}                 3       3      13       6 1.00 1.00 1.00 1.00 (17) DISP     103  25050   
        Amb to T1{1}                    3       3      13       6 1.00 1.00 1.00 1.00 (17) DISP     103  25050   
        Sus. + E1{1}                   27      50      63      18 1.00 1.00            23a  OCC    1249  22211   
        Sus. + E2{1}                   19      44      55      38 1.00 1.00            23a  OCC    1225  22211   
        Sus. + E3{1}                   53      60      61      23 1.00 1.00            23a  OCC    1283  22211   
        Sus. + E4{1}                   46      54      53      43 1.00 1.00            23a  OCC    1267  22211   
        Sus. + E5{1}                   40      36      49      27 1.00 1.00            23a  OCC    1151  22211   
        Sus. + E6{1}                   49      43      59       9 1.00 1.00            23a  OCC    1211  22211   
        Sus. + E7{1}                   14      30      52      22 1.00 1.00            23a  OCC    1141  22211   
        Sus. + E8{1}                   23      33      62      14 1.00 1.00            23a  OCC    1206  22211   
  
 A37    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1236      28       7       8 1.00 1.00 1.00 1.00  23a SUST     792  16700   
        TR:Amb to T1{1}                 3       3      13       6 1.00 1.00 1.00 1.00 (17) DISP     103  25050   
        Amb to T1{1}                    3       3      13       6 1.00 1.00 1.00 1.00 (17) DISP     103  25050   
        Sus. + E1{1}                   27      50      63      18 1.00 1.00            23a  OCC    1249  22211   
        Sus. + E2{1}                   19      44      55      38 1.00 1.00            23a  OCC    1226  22211   
        Sus. + E3{1}                   53      60      61      23 1.00 1.00            23a  OCC    1283  22211   
        Sus. + E4{1}                   46      54      53      43 1.00 1.00            23a  OCC    1267  22211   
        Sus. + E5{1}                   40      36      50      27 1.00 1.00            23a  OCC    1152  22211   
        Sus. + E6{1}                   49      43      59       9 1.00 1.00            23a  OCC    1211  22211   
        Sus. + E7{1}                   14      30      52      22 1.00 1.00            23a  OCC    1141  22211   
        Sus. + E8{1}                   23      33      62      14 1.00 1.00            23a  OCC    1206  22211   
  
 A33 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      17       7      25 1.00 1.00 1.00 1.00  23a SUST     682  16700   
        TR:Amb to T1{1}                10      34       4       8 1.00 1.00 1.00 1.00 (17) DISP     248  25050   
        Amb to T1{1}                   10      34       4       8 1.00 1.00 1.00 1.00 (17) DISP     248  25050   
        Sus. + E1{1}                   12     109      14      44 1.00 1.00            23a  OCC    1376  22211   
        Sus. + E2{1}                    9      96      35      48 1.00 1.00            23a  OCC    1318  22211   
        Sus. + E3{1}                   12     105      18      37 1.00 1.00            23a  OCC    1337  22211   
        Sus. + E4{1}                    9      92      40      55 1.00 1.00            23a  OCC    1316  22211   
        Sus. + E5{1}                    4      80      25      49 1.00 1.00            23a  OCC    1194  22211   
        Sus. + E6{1}                    8      97      11      42 1.00 1.00            23a  OCC    1279  22211   
        Sus. + E7{1}                    5      85      21      42 1.00 1.00            23a  OCC    1207  22211   
        Sus. + E8{1}                    9     102      15      49 1.00 1.00            23a  OCC    1330  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A32    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      17       7      25 1.00 1.00 1.00 1.00  23a SUST     682  16700   
        TR:Amb to T1{1}                10      34       4       8 1.00 1.00 1.00 1.00 (17) DISP     248  25050   
        Amb to T1{1}                   10      34       4       8 1.00 1.00 1.00 1.00 (17) DISP     248  25050   
        Sus. + E1{1}                   12     109      14      44 1.00 1.00            23a  OCC    1375  22211   
        Sus. + E2{1}                    9      96      35      48 1.00 1.00            23a  OCC    1318  22211   
        Sus. + E3{1}                   12     105      18      37 1.00 1.00            23a  OCC    1336  22211   
        Sus. + E4{1}                    9      92      40      55 1.00 1.00            23a  OCC    1316  22211   
        Sus. + E5{1}                    4      80      25      49 1.00 1.00            23a  OCC    1194  22211   
        Sus. + E6{1}                    8      97      11      42 1.00 1.00            23a  OCC    1279  22211   
        Sus. + E7{1}                    5      85      21      42 1.00 1.00            23a  OCC    1207  22211   
        Sus. + E8{1}                    9     102      15      49 1.00 1.00            23a  OCC    1330  22211   
  
 A31    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      22       7      25 1.00 1.00 1.00 1.00  23a SUST     715  16700   
        TR:Amb to T1{1}                10      32       1       8 1.00 1.00 1.00 1.00 (17) DISP     236  25050   
        Amb to T1{1}                   10      32       1       8 1.00 1.00 1.00 1.00 (17) DISP     236  25050   
        Sus. + E1{1}                   11      94       9      44 1.00 1.00            23a  OCC    1258  22211   
        Sus. + E2{1}                    8      84      30      48 1.00 1.00            23a  OCC    1230  22211   
        Sus. + E3{1}                   11      88      13      37 1.00 1.00            23a  OCC    1207  22211   
        Sus. + E4{1}                    8      79      34      55 1.00 1.00            23a  OCC    1224  22211   
        Sus. + E5{1}                    3      70      23      49 1.00 1.00            23a  OCC    1126  22211   
        Sus. + E6{1}                    7      82      12      42 1.00 1.00            23a  OCC    1173  22211   
        Sus. + E7{1}                    4      77      19      42 1.00 1.00            23a  OCC    1141  22211   
        Sus. + E8{1}                    8      88      15      49 1.00 1.00            23a  OCC    1234  22211   
  
 A30    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1122      12       4      25 1.00 1.00 1.00 1.00  23a SUST     645  16700   
        TR:Amb to T1{1}                10      26       9       8 1.00 1.00 1.00 1.00 (17) DISP     207  25050   
        Amb to T1{1}                   10      26       9       8 1.00 1.00 1.00 1.00 (17) DISP     207  25050   
        Sus. + E1{1}                    7      25      11      44 1.00 1.00            23a  OCC     821  22211   
        Sus. + E2{1}                    4      19       7      48 1.00 1.00            23a  OCC     819  22211   
        Sus. + E3{1}                    7      28      10      37 1.00 1.00            23a  OCC     798  22211   
        Sus. + E4{1}                    4      22       8      55 1.00 1.00            23a  OCC     875  22211   
        Sus. + E5{1}                    1      19       8      49 1.00 1.00            23a  OCC     831  22211   
        Sus. + E6{1}                    3      25      11      42 1.00 1.00            23a  OCC     812  22211   
        Sus. + E7{1}                    0      16       7      42 1.00 1.00            23a  OCC     776  22211   
        Sus. + E8{1}                    4      22      12      49 1.00 1.00            23a  OCC     846  22211   
  
 A22    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109       4       7       9 1.00 1.00 1.00 1.00  23a SUST     584  16700   
        TR:Amb to T1{1}                26      43      33       8 1.00 1.00 1.00 1.00 (17) DISP     393  25050   
        Amb to T1{1}                   26      43      33       8 1.00 1.00 1.00 1.00 (17) DISP     393  25050   
        Sus. + E1{1}                    5      81      27      20 1.00 1.00            23a  OCC    1165  22211   
        Sus. + E2{1}                   23      36      54      15 1.00 1.00            23a  OCC    1004  22211   
        Sus. + E3{1}                    4      91      37      19 1.00 1.00            23a  OCC    1252  22211   
        Sus. + E4{1}                   33      26      63      14 1.00 1.00            23a  OCC    1036  22211   
        Sus. + E5{1}                    6      77      11       9 1.00 1.00            23a  OCC    1115  22211   
        Sus. + E6{1}                   22      40      24      14 1.00 1.00            23a  OCC     884  22211   
        Sus. + E7{1}                    3      87      11      11 1.00 1.00            23a  OCC    1185  22211   
        Sus. + E8{1}                   31      31      32      16 1.00 1.00            23a  OCC     866  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A19    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1109       6       6       9 1.00 1.00 1.00 1.00  23a SUST     586  16700   
        TR:Amb to T1{1}                26      67       4       8 1.00 1.00 1.00 1.00 (17) DISP     481  25050   
        Amb to T1{1}                   26      67       4       8 1.00 1.00 1.00 1.00 (17) DISP     481  25050   
        Sus. + E1{1}                   32      65      36      20 1.00 1.00            23a  OCC    1088  22211   
        Sus. + E2{1}                   51       7      50      15 1.00 1.00            23a  OCC     928  22211   
        Sus. + E3{1}                   23      71      44      19 1.00 1.00            23a  OCC    1146  22211   
        Sus. + E4{1}                   60      12      59      14 1.00 1.00            23a  OCC    1002  22211   
        Sus. + E5{1}                   33      33      31       9 1.00 1.00            23a  OCC     865  22211   
        Sus. + E6{1}                   50      39      34      14 1.00 1.00            23a  OCC     923  22211   
        Sus. + E7{1}                   24      38      38      11 1.00 1.00            23a  OCC     923  22211   
        Sus. + E8{1}                   59      34      40      16 1.00 1.00            23a  OCC     936  22211   
  
 A10  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       7       0       3 1.00 1.00 1.00 1.00  23a SUST     576  16700   
        TR:Amb to T1{1}                69       1      18       1 1.00 1.00 1.00 1.00 (17) DISP     157  25050   
        Amb to T1{1}                   69       1      18       1 1.00 1.00 1.00 1.00 (17) DISP     157  25050   
        Sus. + E1{1}                   77       7      38       3 1.00 1.00            23a  OCC     886  22211   
        Sus. + E2{1}                   77       7      37       3 1.00 1.00            23a  OCC     879  22211   
        Sus. + E3{1}                   77       8      38       4 1.00 1.00            23a  OCC     885  22211   
        Sus. + E4{1}                   77       8      37       4 1.00 1.00            23a  OCC     879  22211   
        Sus. + E5{1}                   61       8      24       4 1.00 1.00            23a  OCC     781  22211   
        Sus. + E6{1}                   61       8      18       4 1.00 1.00            23a  OCC     734  22211   
        Sus. + E7{1}                   61       7      24       3 1.00 1.00            23a  OCC     778  22211   
        Sus. + E8{1}                   61       7      18       3 1.00 1.00            23a  OCC     734  22211   
  
 A10  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       7       0       3 1.00 1.00 1.00 1.00  23a SUST     576  16700   
        TR:Amb to T1{1}                19       1      18       1 1.00 1.00 1.00 1.00 (17) DISP     134  25050   
        Amb to T1{1}                   19       1      18       1 1.00 1.00 1.00 1.00 (17) DISP     134  25050   
        Sus. + E1{1}                   27       7      38       3 1.00 1.00            23a  OCC     863  22211   
        Sus. + E2{1}                   27       7      37       3 1.00 1.00            23a  OCC     855  22211   
        Sus. + E3{1}                   27       8      38       4 1.00 1.00            23a  OCC     861  22211   
        Sus. + E4{1}                   27       8      37       4 1.00 1.00            23a  OCC     855  22211   
        Sus. + E5{1}                   10       8      24       4 1.00 1.00            23a  OCC     757  22211   
        Sus. + E6{1}                   10       8      18       4 1.00 1.00            23a  OCC     711  22211   
        Sus. + E7{1}                   10       7      24       3 1.00 1.00            23a  OCC     754  22211   
        Sus. + E8{1}                   10       7      18       3 1.00 1.00            23a  OCC     711  22211   
  
 A09    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       2       0       3 1.00 1.00 1.00 1.00  23a SUST     541  16700   
        TR:Amb to T1{1}                19       1      23       1 1.00 1.00 1.00 1.00 (17) DISP     168  25050   
        Amb to T1{1}                   19       1      23       1 1.00 1.00 1.00 1.00 (17) DISP     168  25050   
        Sus. + E1{1}                   26       2      41       3 1.00 1.00            23a  OCC     850  22211   
        Sus. + E2{1}                   26       2      38       3 1.00 1.00            23a  OCC     827  22211   
        Sus. + E3{1}                   26       2      41       4 1.00 1.00            23a  OCC     848  22211   
        Sus. + E4{1}                   26       2      38       4 1.00 1.00            23a  OCC     827  22211   
        Sus. + E5{1}                   11       2      26       4 1.00 1.00            23a  OCC     734  22211   
        Sus. + E6{1}                   11       2      19       4 1.00 1.00            23a  OCC     683  22211   
        Sus. + E7{1}                   11       2      26       3 1.00 1.00            23a  OCC     732  22211   
        Sus. + E8{1}                   11       2      19       3 1.00 1.00            23a  OCC     683  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A08 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       2       0       3 1.00 1.00 1.00 1.00  23a SUST     541  16700   
        TR:Amb to T1{1}                19       1      23       1 1.00 1.00 1.00 1.00 (17) DISP     168  25050   
        Amb to T1{1}                   19       1      23       1 1.00 1.00 1.00 1.00 (17) DISP     168  25050   
        Sus. + E1{1}                   26       2      41       3 1.00 1.00            23a  OCC     850  22211   
        Sus. + E2{1}                   26       2      38       3 1.00 1.00            23a  OCC     827  22211   
        Sus. + E3{1}                   26       2      41       4 1.00 1.00            23a  OCC     849  22211   
        Sus. + E4{1}                   26       2      38       4 1.00 1.00            23a  OCC     827  22211   
        Sus. + E5{1}                   11       2      26       4 1.00 1.00            23a  OCC     734  22211   
        Sus. + E6{1}                   11       2      19       4 1.00 1.00            23a  OCC     684  22211   
        Sus. + E7{1}                   11       2      26       3 1.00 1.00            23a  OCC     732  22211   
        Sus. + E8{1}                   11       2      19       3 1.00 1.00            23a  OCC     684  22211   
  
 A08 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0       2       3 1.33 1.10 1.00 1.00  23a SUST     542  16700   
        TR:Amb to T1{1}                19      23       1       1 1.77 1.47 1.00 1.00 (17) DISP     290  25050   
        Amb to T1{1}                   19      23       1       1 1.77 1.47 1.00 1.00 (17) DISP     290  25050   
        Sus. + E1{1}                   26      41       2       3 1.33 1.10            23a  OCC     948  22211   
        Sus. + E2{1}                   26      38       2       3 1.33 1.10            23a  OCC     918  22211   
        Sus. + E3{1}                   26      41       2       4 1.33 1.10            23a  OCC     946  22211   
        Sus. + E4{1}                   26      38       2       4 1.33 1.10            23a  OCC     918  22211   
        Sus. + E5{1}                   11      26       2       4 1.33 1.10            23a  OCC     797  22211   
        Sus. + E6{1}                   11      19       2       4 1.33 1.10            23a  OCC     730  22211   
        Sus. + E7{1}                   11      26       2       3 1.33 1.10            23a  OCC     794  22211   
        Sus. + E8{1}                   11      19       2       3 1.33 1.10            23a  OCC     730  22211   
  
 A08 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0       3       5 1.33 1.10 1.00 1.00  23a SUST     548  16700   
        TR:Amb to T1{1}                20      23       1       0 1.77 1.47 1.00 1.00 (17) DISP     297  25050   
        Amb to T1{1}                   20      23       1       0 1.77 1.47 1.00 1.00 (17) DISP     297  25050   
        Sus. + E1{1}                   21      40       3       5 1.33 1.10            23a  OCC     939  22211   
        Sus. + E2{1}                   20      36       3       5 1.33 1.10            23a  OCC     902  22211   
        Sus. + E3{1}                   22      40       3       6 1.33 1.10            23a  OCC     938  22211   
        Sus. + E4{1}                   20      36       3       6 1.33 1.10            23a  OCC     901  22211   
        Sus. + E5{1}                   10      25       3       6 1.33 1.10            23a  OCC     796  22211   
        Sus. + E6{1}                   11      18       3       6 1.33 1.10            23a  OCC     730  22211   
        Sus. + E7{1}                   10      25       3       5 1.33 1.10            23a  OCC     794  22211   
        Sus. + E8{1}                   11      18       3       5 1.33 1.10            23a  OCC     730  22211   
  
 A08 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0       1       6 1.33 1.10 1.00 1.00  23a SUST     536  16700   
        TR:Amb to T1{1}                10      20       1       0 1.77 1.47 1.00 1.00 (17) DISP     246  25050   
        Amb to T1{1}                   10      20       1       0 1.77 1.47 1.00 1.00 (17) DISP     246  25050   
        Sus. + E1{1}                    5      34       1       7 1.33 1.10            23a  OCC     861  22211   
        Sus. + E2{1}                    4      30       1       7 1.33 1.10            23a  OCC     822  22211   
        Sus. + E3{1}                    5      34       1       7 1.33 1.10            23a  OCC     860  22211   
        Sus. + E4{1}                    4      30       1       7 1.33 1.10            23a  OCC     822  22211   
        Sus. + E5{1}                    2      22       1       7 1.33 1.10            23a  OCC     751  22211   
        Sus. + E6{1}                    4      16       1       7 1.33 1.10            23a  OCC     687  22211   
        Sus. + E7{1}                    2      22       1       7 1.33 1.10            23a  OCC     749  22211   
        Sus. + E8{1}                    4      16       1       7 1.33 1.10            23a  OCC     687  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A08 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       1       0       6 1.00 1.00 1.00 1.00  23a SUST     535  16700   
        TR:Amb to T1{1}                10       1      20       0 1.00 1.00 1.00 1.00 (17) DISP     141  25050   
        Amb to T1{1}                   10       1      20       0 1.00 1.00 1.00 1.00 (17) DISP     141  25050   
        Sus. + E1{1}                    5       1      34       7 1.00 1.00            23a  OCC     781  22211   
        Sus. + E2{1}                    4       1      30       7 1.00 1.00            23a  OCC     751  22211   
        Sus. + E3{1}                    5       1      34       7 1.00 1.00            23a  OCC     780  22211   
        Sus. + E4{1}                    4       1      30       7 1.00 1.00            23a  OCC     751  22211   
        Sus. + E5{1}                    2       1      22       7 1.00 1.00            23a  OCC     697  22211   
        Sus. + E6{1}                    4       1      16       7 1.00 1.00            23a  OCC     650  22211   
        Sus. + E7{1}                    2       1      22       7 1.00 1.00            23a  OCC     696  22211   
        Sus. + E8{1}                    4       1      16       7 1.00 1.00            23a  OCC     650  22211   
  
 A07    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       1       0       6 1.00 1.00 1.00 1.00  23a SUST     535  16700   
        TR:Amb to T1{1}                10       1      20       0 1.00 1.00 1.00 1.00 (17) DISP     141  25050   
        Amb to T1{1}                   10       1      20       0 1.00 1.00 1.00 1.00 (17) DISP     141  25050   
        Sus. + E1{1}                    5       1      34       7 1.00 1.00            23a  OCC     781  22211   
        Sus. + E2{1}                    4       1      30       7 1.00 1.00            23a  OCC     751  22211   
        Sus. + E3{1}                    5       1      34       7 1.00 1.00            23a  OCC     780  22211   
        Sus. + E4{1}                    4       1      30       7 1.00 1.00            23a  OCC     751  22211   
        Sus. + E5{1}                    2       1      22       7 1.00 1.00            23a  OCC     697  22211   
        Sus. + E6{1}                    4       1      16       7 1.00 1.00            23a  OCC     650  22211   
        Sus. + E7{1}                    2       1      22       7 1.00 1.00            23a  OCC     696  22211   
        Sus. + E8{1}                    4       1      16       7 1.00 1.00            23a  OCC     650  22211   
  
 A06    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       3       0       6 1.00 1.00 1.00 1.00  23a SUST     548  16700   
        TR:Amb to T1{1}                10       0       2       0 1.00 1.00 1.00 1.00 (17) DISP      17  25050   
        Amb to T1{1}                   10       0       2       0 1.00 1.00 1.00 1.00 (17) DISP      17  25050   
        Sus. + E1{1}                    2       3       7       7 1.00 1.00            23a  OCC     597  22211   
        Sus. + E2{1}                    6       3       3       7 1.00 1.00            23a  OCC     570  22211   
        Sus. + E3{1}                    2       3       6       7 1.00 1.00            23a  OCC     596  22211   
        Sus. + E4{1}                    6       3       3       7 1.00 1.00            23a  OCC     570  22211   
        Sus. + E5{1}                    1       3       7       7 1.00 1.00            23a  OCC     597  22211   
        Sus. + E6{1}                    6       3       0       7 1.00 1.00            23a  OCC     554  22211   
        Sus. + E7{1}                    0       3       6       7 1.00 1.00            23a  OCC     596  22211   
        Sus. + E8{1}                    6       3       0       7 1.00 1.00            23a  OCC     557  22211   
  
 A05 F+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       3       0       6 1.00 1.00 1.00 1.00  23a SUST     548  16700   
        TR:Amb to T1{1}                10       0       2       0 1.00 1.00 1.00 1.00 (17) DISP      18  25050   
        Amb to T1{1}                   10       0       2       0 1.00 1.00 1.00 1.00 (17) DISP      18  25050   
        Sus. + E1{1}                    2       3       6       7 1.00 1.00            23a  OCC     597  22211   
        Sus. + E2{1}                    6       3       2       7 1.00 1.00            23a  OCC     570  22211   
        Sus. + E3{1}                    2       3       6       7 1.00 1.00            23a  OCC     595  22211   
        Sus. + E4{1}                    6       3       2       7 1.00 1.00            23a  OCC     569  22211   
        Sus. + E5{1}                    1       3       7       7 1.00 1.00            23a  OCC     597  22211   
        Sus. + E6{1}                    6       3       0       7 1.00 1.00            23a  OCC     554  22211   
        Sus. + E7{1}                    0       3       6       7 1.00 1.00            23a  OCC     595  22211   
        Sus. + E8{1}                    6       3       0       7 1.00 1.00            23a  OCC     557  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A05 F- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0       3       6 1.33 1.10 1.00 1.00  23a SUST     550  16700   
        TR:Amb to T1{1}                10       2       0       0 1.77 1.47 1.00 1.00 (17) DISP      27  25050   
        Amb to T1{1}                   10       2       0       0 1.77 1.47 1.00 1.00 (17) DISP      27  25050   
        Sus. + E1{1}                    2       6       3       7 1.33 1.10            23a  OCC     614  22211   
        Sus. + E2{1}                    6       2       3       7 1.33 1.10            23a  OCC     578  22211   
        Sus. + E3{1}                    3       6       3       7 1.33 1.10            23a  OCC     612  22211   
        Sus. + E4{1}                    6       2       3       7 1.33 1.10            23a  OCC     577  22211   
        Sus. + E5{1}                    1       7       3       7 1.33 1.10            23a  OCC     614  22211   
        Sus. + E6{1}                    6       0       3       7 1.33 1.10            23a  OCC     557  22211   
        Sus. + E7{1}                    0       6       3       7 1.33 1.10            23a  OCC     613  22211   
        Sus. + E8{1}                    6       0       3       7 1.33 1.10            23a  OCC     559  22211   
  
 A05 M  Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0       5       3 1.33 1.10 1.00 1.00  23a SUST     565  16700   
        TR:Amb to T1{1}                20       6       0       0 1.77 1.47 1.00 1.00 (17) DISP      78  25050   
        Amb to T1{1}                   20       6       0       0 1.77 1.47 1.00 1.00 (17) DISP      78  25050   
        Sus. + E1{1}                   17       1       5       4 1.33 1.10            23a  OCC     583  22211   
        Sus. + E2{1}                   20       3       5       4 1.33 1.10            23a  OCC     600  22211   
        Sus. + E3{1}                   17       1       5       4 1.33 1.10            23a  OCC     581  22211   
        Sus. + E4{1}                   20       3       5       4 1.33 1.10            23a  OCC     600  22211   
        Sus. + E5{1}                   10       3       5       4 1.33 1.10            23a  OCC     595  22211   
        Sus. + E6{1}                   15       3       5       4 1.33 1.10            23a  OCC     604  22211   
        Sus. + E7{1}                   10       2       5       4 1.33 1.10            23a  OCC     593  22211   
        Sus. + E8{1}                   15       3       5       4 1.33 1.10            23a  OCC     604  22211   
  
 A05 N+ Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       0       3       0 1.33 1.10 1.00 1.00  23a SUST     552  16700   
        TR:Amb to T1{1}                19       5       0       0 1.77 1.47 1.00 1.00 (17) DISP      71  25050   
        Amb to T1{1}                   19       5       0       0 1.77 1.47 1.00 1.00 (17) DISP      71  25050   
        Sus. + E1{1}                   21       1       4       0 1.33 1.10            23a  OCC     573  22211   
        Sus. + E2{1}                   21       3       4       0 1.33 1.10            23a  OCC     593  22211   
        Sus. + E3{1}                   21       1       3       0 1.33 1.10            23a  OCC     573  22211   
        Sus. + E4{1}                   21       3       3       0 1.33 1.10            23a  OCC     592  22211   
        Sus. + E5{1}                   16       0       3       0 1.33 1.10            23a  OCC     564  22211   
        Sus. + E6{1}                   16       3       3       0 1.33 1.10            23a  OCC     590  22211   
        Sus. + E7{1}                   16       0       3       0 1.33 1.10            23a  OCC     564  22211   
        Sus. + E8{1}                   16       3       4       0 1.33 1.10            23a  OCC     590  22211   
  
 A05 N- Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       3       0       0 1.00 1.00 1.00 1.00  23a SUST     549  16700   
        TR:Amb to T1{1}                19       0       5       0 1.00 1.00 1.00 1.00 (17) DISP      44  25050   
        Amb to T1{1}                   19       0       5       0 1.00 1.00 1.00 1.00 (17) DISP      44  25050   
        Sus. + E1{1}                   21       4       1       0 1.00 1.00            23a  OCC     568  22211   
        Sus. + E2{1}                   21       4       3       0 1.00 1.00            23a  OCC     583  22211   
        Sus. + E3{1}                   21       3       1       0 1.00 1.00            23a  OCC     568  22211   
        Sus. + E4{1}                   21       3       3       0 1.00 1.00            23a  OCC     582  22211   
        Sus. + E5{1}                   16       3       0       0 1.00 1.00            23a  OCC     561  22211   
        Sus. + E6{1}                   16       3       3       0 1.00 1.00            23a  OCC     580  22211   
        Sus. + E7{1}                   16       3       0       0 1.00 1.00            23a  OCC     560  22211   
        Sus. + E8{1}                   16       4       3       0 1.00 1.00            23a  OCC     580  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 A04    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       3       0       0 1.00 1.00 1.00 1.00  23a SUST     549  16700   
        TR:Amb to T1{1}                19       0       5       0 1.00 1.00 1.00 1.00 (17) DISP      44  25050   
        Amb to T1{1}                   19       0       5       0 1.00 1.00 1.00 1.00 (17) DISP      44  25050   
        Sus. + E1{1}                   21       4       1       0 1.00 1.00            23a  OCC     568  22211   
        Sus. + E2{1}                   21       4       3       0 1.00 1.00            23a  OCC     582  22211   
        Sus. + E3{1}                   21       3       1       0 1.00 1.00            23a  OCC     568  22211   
        Sus. + E4{1}                   21       3       3       0 1.00 1.00            23a  OCC     582  22211   
        Sus. + E5{1}                   16       3       0       0 1.00 1.00            23a  OCC     561  22211   
        Sus. + E6{1}                   16       3       3       0 1.00 1.00            23a  OCC     580  22211   
        Sus. + E7{1}                   16       3       0       0 1.00 1.00            23a  OCC     560  22211   
        Sus. + E8{1}                   16       3       3       0 1.00 1.00            23a  OCC     580  22211   
  
 A03  + Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       4       0       0 1.00 1.00 1.00 1.00  23a SUST     558  16700   
        TR:Amb to T1{1}                19       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       8  25050   
        Amb to T1{1}                   19       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       8  25050   
        Sus. + E1{1}                   20       5       1       0 1.00 1.00            23a  OCC     574  22211   
        Sus. + E2{1}                   20       5       1       0 1.00 1.00            23a  OCC     574  22211   
        Sus. + E3{1}                   20       5       1       0 1.00 1.00            23a  OCC     574  22211   
        Sus. + E4{1}                   20       5       1       0 1.00 1.00            23a  OCC     574  22211   
        Sus. + E5{1}                   17       5       1       0 1.00 1.00            23a  OCC     572  22211   
        Sus. + E6{1}                   17       5       1       0 1.00 1.00            23a  OCC     572  22211   
        Sus. + E7{1}                   17       5       1       0 1.00 1.00            23a  OCC     572  22211   
        Sus. + E8{1}                   17       5       1       0 1.00 1.00            23a  OCC     572  22211   
  
 A03  - Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       4       0       0 1.00 1.00 1.00 1.00  23a SUST     558  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E2{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E3{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E4{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E5{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E6{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E7{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
        Sus. + E8{1}                    2       5       1       0 1.00 1.00            23a  OCC     565  22211   
  
 A02    Max P{1}                                                                      (3a) HOOP    1406  16700   
        GR + Max P{1}                1123       1       0       0 1.00 1.00 1.00 1.00  23a SUST     533  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E2{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E3{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E4{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E5{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E6{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E7{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
        Sus. + E8{1}                    1       1       0       0 1.00 1.00            23a  OCC     535  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H04  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      19       6       2 1.08 1.19 1.00 1.00  23a SUST    1005  16700   
        TR:Amb to T1{1}                46       2       0       0 1.44 1.58 1.58 1.00 (17) DISP     119  25050   
        Amb to T1{1}                   46       2       0       0 1.44 1.58 1.58 1.00 (17) DISP     119  25050   
        Sus. + E1{1}                   25      26      17       7 1.08 1.19            23a  OCC    1399  22211   
        Sus. + E2{1}                   25      19       8       4 1.08 1.19            23a  OCC    1103  22211   
        Sus. + E3{1}                   24      21      16       7 1.08 1.19            23a  OCC    1324  22211   
        Sus. + E4{1}                   24      23       9       4 1.08 1.19            23a  OCC    1173  22211   
        Sus. + E5{1}                   29      26       7       5 1.08 1.19            23a  OCC    1224  22211   
        Sus. + E6{1}                   34      20      18       2 1.08 1.19            23a  OCC    1369  22211   
        Sus. + E7{1}                   28      22       6       4 1.08 1.19            23a  OCC    1114  22211   
        Sus. + E8{1}                   33      23      19       2 1.08 1.19            23a  OCC    1404  22211   
  
 I05  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520      11       9       3 1.00 1.00 1.00 1.00  23a SUST     824  16700   
        TR:Amb to T1{1}                18      12      16       4 1.00 1.00 1.00 1.00 (17) DISP     450  25050   
        Amb to T1{1}                   18      12      16       4 1.00 1.00 1.00 1.00 (17) DISP     450  25050   
        Sus. + E1{1}                   11      21      11       4 1.00 1.00            23a  OCC    1086  22211   
        Sus. + E2{1}                   13      22      16       4 1.00 1.00            23a  OCC    1133  22211   
        Sus. + E3{1}                    9      24      14       3 1.00 1.00            23a  OCC    1152  22211   
        Sus. + E4{1}                   12      24      14       3 1.00 1.00            23a  OCC    1160  22211   
        Sus. + E5{1}                   22      22      22       4 1.00 1.00            23a  OCC    1243  22211   
        Sus. + E6{1}                   23      25      28       4 1.00 1.00            23a  OCC    1395  22211   
        Sus. + E7{1}                   21      25      21       4 1.00 1.00            23a  OCC    1279  22211   
        Sus. + E8{1}                   22      27      26       3 1.00 1.00            23a  OCC    1395  22211   
  
 I05  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520      11       9       3 1.00 1.00 1.00 1.00  23a SUST     824  16700   
        TR:Amb to T1{1}                 7      12      16       4 1.00 1.00 1.00 1.00 (17) DISP     440  25050   
        Amb to T1{1}                    7      12      16       4 1.00 1.00 1.00 1.00 (17) DISP     440  25050   
        Sus. + E1{1}                    1      21      11       4 1.00 1.00            23a  OCC    1075  22211   
        Sus. + E2{1}                    1      22      16       4 1.00 1.00            23a  OCC    1122  22211   
        Sus. + E3{1}                    2      24      14       3 1.00 1.00            23a  OCC    1145  22211   
        Sus. + E4{1}                    0      24      14       3 1.00 1.00            23a  OCC    1149  22211   
        Sus. + E5{1}                   10      22      22       4 1.00 1.00            23a  OCC    1231  22211   
        Sus. + E6{1}                   11      25      28       4 1.00 1.00            23a  OCC    1384  22211   
        Sus. + E7{1}                    9      25      21       4 1.00 1.00            23a  OCC    1267  22211   
        Sus. + E8{1}                   10      27      26       3 1.00 1.00            23a  OCC    1384  22211   
  
 U01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 498       4       7       6 1.00 1.00 1.00 1.00  23a SUST     690  16700   
        TR:Amb to T1{1}                 3       3       1       1 1.00 1.00 1.00 1.00 (17) DISP      69  25050   
        Amb to T1{1}                    3       3       1       1 1.00 1.00 1.00 1.00 (17) DISP      69  25050   
        Sus. + E1{1}                    3      16      15       8 1.00 1.00            23a  OCC    1015  22211   
        Sus. + E2{1}                    2      17      13      15 1.00 1.00            23a  OCC    1058  22211   
        Sus. + E3{1}                    1      17      17       9 1.00 1.00            23a  OCC    1058  22211   
        Sus. + E4{1}                    2      15      15      13 1.00 1.00            23a  OCC    1037  22211   
        Sus. + E5{1}                    1      14      17      12 1.00 1.00            23a  OCC    1038  22211   
        Sus. + E6{1}                    0      18      20      10 1.00 1.00            23a  OCC    1129  22211   
        Sus. + E7{1}                    2      15      16      13 1.00 1.00            23a  OCC    1049  22211   
        Sus. + E8{1}                    3      17      18       9 1.00 1.00            23a  OCC    1083  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H10    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 497       5       7       6 1.08 1.19 1.00 1.00  23a SUST     718  16700   
        TR:Amb to T1{1}                 3       3       1       1 1.44 1.58 1.58 1.00 (17) DISP     101  25050   
        Amb to T1{1}                    3       3       1       1 1.44 1.58 1.58 1.00 (17) DISP     101  25050   
        Sus. + E1{1}                    3      17      16       8 1.08 1.19            23a  OCC    1116  22211   
        Sus. + E2{1}                    2      18      14      15 1.08 1.19            23a  OCC    1143  22211   
        Sus. + E3{1}                    1      19      18       9 1.08 1.19            23a  OCC    1167  22211   
        Sus. + E4{1}                    2      17      15      13 1.08 1.19            23a  OCC    1125  22211   
        Sus. + E5{1}                    2      15      18      12 1.08 1.19            23a  OCC    1138  22211   
        Sus. + E6{1}                    0      20      20      10 1.08 1.19            23a  OCC    1252  22211   
        Sus. + E7{1}                    2      17      17      13 1.08 1.19            23a  OCC    1145  22211   
        Sus. + E8{1}                    4      19      19       9 1.08 1.19            23a  OCC    1199  22211   
  
 L01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 500       1       4       2 1.00 1.00 1.00 1.00  23a SUST     597  16700   
        TR:Amb to T1{1}                 2       1       2       0 1.00 1.00 1.00 1.00 (17) DISP      43  25050   
        Amb to T1{1}                    2       1       2       0 1.00 1.00 1.00 1.00 (17) DISP      43  25050   
        Sus. + E1{1}                    5       5       8       3 1.00 1.00            23a  OCC     736  22211   
        Sus. + E2{1}                    4       8       9       6 1.00 1.00            23a  OCC     825  22211   
        Sus. + E3{1}                    2       5       9       4 1.00 1.00            23a  OCC     737  22211   
        Sus. + E4{1}                    1       9      10       6 1.00 1.00            23a  OCC     849  22211   
        Sus. + E5{1}                    5       6       6       3 1.00 1.00            23a  OCC     725  22211   
        Sus. + E6{1}                    5       8       9       6 1.00 1.00            23a  OCC     819  22211   
        Sus. + E7{1}                    2       5       5       4 1.00 1.00            23a  OCC     709  22211   
        Sus. + E8{1}                    2       9       9       6 1.00 1.00            23a  OCC     828  22211   
  
 H07    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 499       1       5       2 1.08 1.19 1.00 1.00  23a SUST     617  16700   
        TR:Amb to T1{1}                 2       1       2       0 1.44 1.58 1.58 1.00 (17) DISP      73  25050   
        Amb to T1{1}                    2       1       2       0 1.44 1.58 1.58 1.00 (17) DISP      73  25050   
        Sus. + E1{1}                    5       6       9       3 1.08 1.19            23a  OCC     794  22211   
        Sus. + E2{1}                    4       9      10       6 1.08 1.19            23a  OCC     894  22211   
        Sus. + E3{1}                    2       5      10       4 1.08 1.19            23a  OCC     799  22211   
        Sus. + E4{1}                    1      10      11       6 1.08 1.19            23a  OCC     923  22211   
        Sus. + E5{1}                    5       6       7       3 1.08 1.19            23a  OCC     767  22211   
        Sus. + E6{1}                    5       9      10       6 1.08 1.19            23a  OCC     883  22211   
        Sus. + E7{1}                    2       5       6       4 1.08 1.19            23a  OCC     746  22211   
        Sus. + E8{1}                    2       9      10       6 1.08 1.19            23a  OCC     890  22211   
  
 K06    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 564       7       1       0 1.00 1.00 1.00 1.00  23a SUST     713  16700   
        TR:Amb to T1{1}                50      26       5      10 1.00 1.00 1.00 1.00 (17) DISP     657  25050   
        Amb to T1{1}                   50      26       5      10 1.00 1.00 1.00 1.00 (17) DISP     657  25050   
        Sus. + E1{1}                    8      12      10      11 1.00 1.00            23a  OCC    1064  22211   
        Sus. + E2{1}                   43      17      10       1 1.00 1.00            23a  OCC    1059  22211   
        Sus. + E3{1}                    4      10      10      11 1.00 1.00            23a  OCC    1049  22211   
        Sus. + E4{1}                   30      18      10       1 1.00 1.00            23a  OCC    1067  22211   
        Sus. + E5{1}                    0      12       9      17 1.00 1.00            23a  OCC    1160  22211   
        Sus. + E6{1}                   38      17       9       6 1.00 1.00            23a  OCC    1061  22211   
        Sus. + E7{1}                   12      11       9      18 1.00 1.00            23a  OCC    1160  22211   
        Sus. + E8{1}                   26      18       9       6 1.00 1.00            23a  OCC    1075  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H04    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 503       2      13       1 1.08 1.19 1.00 1.00  23a SUST     840  16700   
        TR:Amb to T1{1}                 0       2      14       5 1.44 1.58 1.58 1.00 (17) DISP     497  25050   
        Amb to T1{1}                    0       2      14       5 1.44 1.58 1.58 1.00 (17) DISP     497  25050   
        Sus. + E1{1}                    0       5      23       2 1.08 1.19            23a  OCC    1131  22211   
        Sus. + E2{1}                    0       5      20       7 1.08 1.19            23a  OCC    1093  22211   
        Sus. + E3{1}                    2       5      20       2 1.08 1.19            23a  OCC    1056  22211   
        Sus. + E4{1}                    2       6      18       7 1.08 1.19            23a  OCC    1052  22211   
        Sus. + E5{1}                    1       4      29       3 1.08 1.19            23a  OCC    1279  22211   
        Sus. + E6{1}                    1       6      26       9 1.08 1.19            23a  OCC    1253  22211   
        Sus. + E7{1}                    2       4      28       4 1.08 1.19            23a  OCC    1255  22211   
        Sus. + E8{1}                    1       7      24       9 1.08 1.19            23a  OCC    1216  22211   
  
 G13    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 504       2      11       1 1.00 1.00 1.00 1.00  23a SUST     755  16700   
        TR:Amb to T1{1}                 0       2      10       5 1.00 1.00 1.00 1.00 (17) DISP     239  25050   
        Amb to T1{1}                    0       2      10       5 1.00 1.00 1.00 1.00 (17) DISP     239  25050   
        Sus. + E1{1}                    0       5      17       2 1.00 1.00            23a  OCC     908  22211   
        Sus. + E2{1}                    0       4      15       7 1.00 1.00            23a  OCC     927  22211   
        Sus. + E3{1}                    2       4      15       2 1.00 1.00            23a  OCC     853  22211   
        Sus. + E4{1}                    2       5      13       7 1.00 1.00            23a  OCC     916  22211   
        Sus. + E5{1}                    1       4      22       3 1.00 1.00            23a  OCC    1010  22211   
        Sus. + E6{1}                    1       5      20       9 1.00 1.00            23a  OCC    1031  22211   
        Sus. + E7{1}                    1       3      21       4 1.00 1.00            23a  OCC     986  22211   
        Sus. + E8{1}                    1       6      18       9 1.00 1.00            23a  OCC    1013  22211   
  
 I06  + Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       6       7       3 1.00 1.00 1.00 1.00  23a SUST     714  16700   
        TR:Amb to T1{1}                18       2      18       4 1.00 1.00 1.00 1.00 (17) DISP     404  25050   
        Amb to T1{1}                   18       2      18       4 1.00 1.00 1.00 1.00 (17) DISP     404  25050   
        Sus. + E1{1}                    7       7      20       4 1.00 1.00            23a  OCC    1036  22211   
        Sus. + E2{1}                    8       8       8       4 1.00 1.00            23a  OCC     797  22211   
        Sus. + E3{1}                    5       6      22       3 1.00 1.00            23a  OCC    1069  22211   
        Sus. + E4{1}                    7       7       9       3 1.00 1.00            23a  OCC     789  22211   
        Sus. + E5{1}                   25       7      17       4 1.00 1.00            23a  OCC     969  22211   
        Sus. + E6{1}                   26       6      29       4 1.00 1.00            23a  OCC    1238  22211   
        Sus. + E7{1}                   24       8      15       4 1.00 1.00            23a  OCC     944  22211   
        Sus. + E8{1}                   25       7      27       3 1.00 1.00            23a  OCC    1209  22211   
  
 I06  - Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 520       6       7       3 1.00 1.00 1.00 1.00  23a SUST     714  16700   
        TR:Amb to T1{1}                18       2      18       4 1.00 1.00 1.00 1.00 (17) DISP     405  25050   
        Amb to T1{1}                   18       2      18       4 1.00 1.00 1.00 1.00 (17) DISP     405  25050   
        Sus. + E1{1}                    7       7      20       4 1.00 1.00            23a  OCC    1036  22211   
        Sus. + E2{1}                    9       8       8       4 1.00 1.00            23a  OCC     798  22211   
        Sus. + E3{1}                    5       6      22       3 1.00 1.00            23a  OCC    1070  22211   
        Sus. + E4{1}                    8       7       9       3 1.00 1.00            23a  OCC     789  22211   
        Sus. + E5{1}                   26       7      17       4 1.00 1.00            23a  OCC     969  22211   
        Sus. + E6{1}                   27       6      29       4 1.00 1.00            23a  OCC    1239  22211   
        Sus. + E7{1}                   25       8      15       4 1.00 1.00            23a  OCC     945  22211   
        Sus. + E8{1}                   26       7      27       3 1.00 1.00            23a  OCC    1210  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H27    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 567       3       0       1 1.00 1.00 1.00 1.00  23a SUST     632  16700   
        TR:Amb to T1{1}                26      17      12       8 1.00 1.00 1.00 1.00 (17) DISP     499  25050   
        Amb to T1{1}                   26      17      12       8 1.00 1.00 1.00 1.00 (17) DISP     499  25050   
        Sus. + E1{1}                    4       9       4       6 1.00 1.00            23a  OCC     829  22211   
        Sus. + E2{1}                   13       6       1       8 1.00 1.00            23a  OCC     817  22211   
        Sus. + E3{1}                    9      10       4       6 1.00 1.00            23a  OCC     847  22211   
        Sus. + E4{1}                    0       7       1       8 1.00 1.00            23a  OCC     815  22211   
        Sus. + E5{1}                   12       5       6       3 1.00 1.00            23a  OCC     786  22211   
        Sus. + E6{1}                   22       5      10       1 1.00 1.00            23a  OCC     878  22211   
        Sus. + E7{1}                    1       5       6       4 1.00 1.00            23a  OCC     780  22211   
        Sus. + E8{1}                    9       4      10       1 1.00 1.00            23a  OCC     861  22211   
  
 H26    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 526       3       0       1 1.00 1.00 1.00 1.00  23a SUST     596  16700   
        TR:Amb to T1{1}                26      26      24       8 1.00 1.00 1.00 1.00 (17) DISP     808  25050   
        Amb to T1{1}                   26      26      24       8 1.00 1.00 1.00 1.00 (17) DISP     808  25050   
        Sus. + E1{1}                    1       5       8       6 1.00 1.00            23a  OCC     818  22211   
        Sus. + E2{1}                    8      11       4       8 1.00 1.00            23a  OCC     862  22211   
        Sus. + E3{1}                    5       6       8       6 1.00 1.00            23a  OCC     826  22211   
        Sus. + E4{1}                    5      10       4       8 1.00 1.00            23a  OCC     845  22211   
        Sus. + E5{1}                    8       7      15       3 1.00 1.00            23a  OCC     958  22211   
        Sus. + E6{1}                   17      17      19       1 1.00 1.00            23a  OCC    1135  22211   
        Sus. + E7{1}                    4       6      15       4 1.00 1.00            23a  OCC     949  22211   
        Sus. + E8{1}                   14      16      19       1 1.00 1.00            23a  OCC    1118  22211   
  
 H25    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 525       3       0       1 1.00 1.00 1.00 1.00  23a SUST     597  16700   
        TR:Amb to T1{1}                26      30      29       8 1.00 1.00 1.00 1.00 (17) DISP     923  25050   
        Amb to T1{1}                   26      30      29       8 1.00 1.00 1.00 1.00 (17) DISP     923  25050   
        Sus. + E1{1}                    1       4       9       6 1.00 1.00            23a  OCC     832  22211   
        Sus. + E2{1}                    8      14       5       8 1.00 1.00            23a  OCC     921  22211   
        Sus. + E3{1}                    4       4       9       6 1.00 1.00            23a  OCC     836  22211   
        Sus. + E4{1}                    5      13       6       8 1.00 1.00            23a  OCC     902  22211   
        Sus. + E5{1}                    7      10      18       3 1.00 1.00            23a  OCC    1031  22211   
        Sus. + E6{1}                   17      20      21       1 1.00 1.00            23a  OCC    1226  22211   
        Sus. + E7{1}                    4       9      18       4 1.00 1.00            23a  OCC    1021  22211   
        Sus. + E8{1}                   14      19      21       1 1.00 1.00            23a  OCC    1209  22211   
  
 H24 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 525       3       0       1 1.00 1.00 1.00 1.00  23a SUST     597  16700   
        TR:Amb to T1{1}                26      30      29       8 1.00 1.00 1.00 1.00 (17) DISP     924  25050   
        Amb to T1{1}                   26      30      29       8 1.00 1.00 1.00 1.00 (17) DISP     924  25050   
        Sus. + E1{1}                    1       4       9       6 1.00 1.00            23a  OCC     833  22211   
        Sus. + E2{1}                    8      14       5       8 1.00 1.00            23a  OCC     922  22211   
        Sus. + E3{1}                    4       4       9       6 1.00 1.00            23a  OCC     836  22211   
        Sus. + E4{1}                    5      13       6       8 1.00 1.00            23a  OCC     903  22211   
        Sus. + E5{1}                    7      10      18       3 1.00 1.00            23a  OCC    1032  22211   
        Sus. + E6{1}                   17      20      21       1 1.00 1.00            23a  OCC    1227  22211   
        Sus. + E7{1}                    4       9      18       4 1.00 1.00            23a  OCC    1022  22211   
        Sus. + E8{1}                   14      19      21       1 1.00 1.00            23a  OCC    1210  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H24 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       2       1       0 1.00 1.00 1.00 1.00  23a SUST     547  16700   
        TR:Amb to T1{1}                15      28       4      32 1.00 1.00 1.00 1.00 (17) DISP     928  25050   
        Amb to T1{1}                   15      28       4      32 1.00 1.00 1.00 1.00 (17) DISP     928  25050   
        Sus. + E1{1}                   11       4       5      10 1.00 1.00            23a  OCC     800  22211   
        Sus. + E2{1}                   14      13       7       6 1.00 1.00            23a  OCC     894  22211   
        Sus. + E3{1}                   11       4       5      10 1.00 1.00            23a  OCC     799  22211   
        Sus. + E4{1}                   14      13       7       6 1.00 1.00            23a  OCC     885  22211   
        Sus. + E5{1}                   13       9       1      20 1.00 1.00            23a  OCC    1026  22211   
        Sus. + E6{1}                   16      18       3      23 1.00 1.00            23a  OCC    1203  22211   
        Sus. + E7{1}                   13       8       1      20 1.00 1.00            23a  OCC    1021  22211   
        Sus. + E8{1}                   16      18       3      23 1.00 1.00            23a  OCC    1194  22211   
  
 H23    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       2       1       0 1.00 1.00 1.00 1.00  23a SUST     546  16700   
        TR:Amb to T1{1}                15      28       4      32 1.00 1.00 1.00 1.00 (17) DISP     927  25050   
        Amb to T1{1}                   15      28       4      32 1.00 1.00 1.00 1.00 (17) DISP     927  25050   
        Sus. + E1{1}                   11       4       5      10 1.00 1.00            23a  OCC     799  22211   
        Sus. + E2{1}                   14      13       7       6 1.00 1.00            23a  OCC     893  22211   
        Sus. + E3{1}                   11       4       5      10 1.00 1.00            23a  OCC     798  22211   
        Sus. + E4{1}                   14      13       7       6 1.00 1.00            23a  OCC     884  22211   
        Sus. + E5{1}                   13       9       1      20 1.00 1.00            23a  OCC    1026  22211   
        Sus. + E6{1}                   16      18       3      23 1.00 1.00            23a  OCC    1202  22211   
        Sus. + E7{1}                   13       8       1      20 1.00 1.00            23a  OCC    1021  22211   
        Sus. + E8{1}                   16      18       3      23 1.00 1.00            23a  OCC    1194  22211   
  
 H22    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       4       0       0 1.00 1.00 1.00 1.00  23a SUST     597  16700   
        TR:Amb to T1{1}                15      13       8      32 1.00 1.00 1.00 1.00 (17) DISP     772  25050   
        Amb to T1{1}                   15      13       8      32 1.00 1.00 1.00 1.00 (17) DISP     772  25050   
        Sus. + E1{1}                   12       7       3      10 1.00 1.00            23a  OCC     841  22211   
        Sus. + E2{1}                   13      11       4       6 1.00 1.00            23a  OCC     841  22211   
        Sus. + E3{1}                   12       8       3      10 1.00 1.00            23a  OCC     850  22211   
        Sus. + E4{1}                   13      12       4       6 1.00 1.00            23a  OCC     855  22211   
        Sus. + E5{1}                   14       7       7      20 1.00 1.00            23a  OCC    1075  22211   
        Sus. + E6{1}                   15      11       9      23 1.00 1.00            23a  OCC    1183  22211   
        Sus. + E7{1}                   14       8       7      20 1.00 1.00            23a  OCC    1076  22211   
        Sus. + E8{1}                   15      12       9      23 1.00 1.00            23a  OCC    1185  22211   
  
 H21 F+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       4       0       0 1.00 1.00 1.00 1.00  23a SUST     597  16700   
        TR:Amb to T1{1}                15      13       8      32 1.00 1.00 1.00 1.00 (17) DISP     772  25050   
        Amb to T1{1}                   15      13       8      32 1.00 1.00 1.00 1.00 (17) DISP     772  25050   
        Sus. + E1{1}                   12       7       3      10 1.00 1.00            23a  OCC     841  22211   
        Sus. + E2{1}                   13      11       4       6 1.00 1.00            23a  OCC     841  22211   
        Sus. + E3{1}                   12       8       3      10 1.00 1.00            23a  OCC     851  22211   
        Sus. + E4{1}                   13      12       4       6 1.00 1.00            23a  OCC     855  22211   
        Sus. + E5{1}                   14       7       7      20 1.00 1.00            23a  OCC    1075  22211   
        Sus. + E6{1}                   15      11       9      23 1.00 1.00            23a  OCC    1183  22211   
        Sus. + E7{1}                   14       8       7      20 1.00 1.00            23a  OCC    1076  22211   
        Sus. + E8{1}                   15      12       9      23 1.00 1.00            23a  OCC    1186  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H21 F- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       0       4       0 1.29 1.08 1.00 1.00  23a SUST     604  16700   
        TR:Amb to T1{1}                16       8      13      32 1.72 1.44 1.00 1.00 (17) DISP     863  25050   
        Amb to T1{1}                   16       8      13      32 1.72 1.44 1.00 1.00 (17) DISP     863  25050   
        Sus. + E1{1}                   12       3       7      10 1.29 1.08            23a  OCC     854  22211   
        Sus. + E2{1}                   13       4      11       6 1.29 1.08            23a  OCC     868  22211   
        Sus. + E3{1}                   12       3       8      10 1.29 1.08            23a  OCC     864  22211   
        Sus. + E4{1}                   13       4      12       6 1.29 1.08            23a  OCC     882  22211   
        Sus. + E5{1}                   14       7       7      20 1.29 1.08            23a  OCC    1099  22211   
        Sus. + E6{1}                   16       9      11      23 1.29 1.08            23a  OCC    1216  22211   
        Sus. + E7{1}                   14       7       8      20 1.29 1.08            23a  OCC    1100  22211   
        Sus. + E8{1}                   15       9      12      23 1.29 1.08            23a  OCC    1218  22211   
  
 H21 M  Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       0       4       3 1.29 1.08 1.00 1.00  23a SUST     614  16700   
        TR:Amb to T1{1}                26      11      27      16 1.72 1.44 1.00 1.00 (17) DISP    1014  25050   
        Amb to T1{1}                   26      11      27      16 1.72 1.44 1.00 1.00 (17) DISP    1014  25050   
        Sus. + E1{1}                    6       1       8      13 1.29 1.08            23a  OCC     854  22211   
        Sus. + E2{1}                    7       3       5      12 1.29 1.08            23a  OCC     829  22211   
        Sus. + E3{1}                    6       1       7      14 1.29 1.08            23a  OCC     863  22211   
        Sus. + E4{1}                    7       2       4      13 1.29 1.08            23a  OCC     844  22211   
        Sus. + E5{1}                   18       8      19      15 1.29 1.08            23a  OCC    1134  22211   
        Sus. + E6{1}                   18      10      22      16 1.29 1.08            23a  OCC    1226  22211   
        Sus. + E7{1}                   18       8      20      15 1.29 1.08            23a  OCC    1139  22211   
        Sus. + E8{1}                   18       9      23      15 1.29 1.08            23a  OCC    1232  22211   
  
 H21 N+ Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       0       2       6 1.29 1.08 1.00 1.00  23a SUST     567  16700   
        TR:Amb to T1{1}                22      10      26       6 1.72 1.44 1.00 1.00 (17) DISP     906  25050   
        Amb to T1{1}                   22      10      26       6 1.72 1.44 1.00 1.00 (17) DISP     906  25050   
        Sus. + E1{1}                    3       2      11      10 1.29 1.08            23a  OCC     816  22211   
        Sus. + E2{1}                    4       1      10      11 1.29 1.08            23a  OCC     800  22211   
        Sus. + E3{1}                    3       2      11      11 1.29 1.08            23a  OCC     823  22211   
        Sus. + E4{1}                    4       1      10      12 1.29 1.08            23a  OCC     811  22211   
        Sus. + E5{1}                   11       6      20       7 1.29 1.08            23a  OCC    1050  22211   
        Sus. + E6{1}                   11       8      21       8 1.29 1.08            23a  OCC    1094  22211   
        Sus. + E7{1}                   11       6      20       8 1.29 1.08            23a  OCC    1060  22211   
        Sus. + E8{1}                   11       7      21       9 1.29 1.08            23a  OCC    1103  22211   
  
 H21 N- Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       2       0       6 1.00 1.00 1.00 1.00  23a SUST     563  16700   
        TR:Amb to T1{1}                22      26      10       6 1.00 1.00 1.00 1.00 (17) DISP     627  25050   
        Amb to T1{1}                   22      26      10       6 1.00 1.00 1.00 1.00 (17) DISP     627  25050   
        Sus. + E1{1}                    3      11       2      10 1.00 1.00            23a  OCC     796  22211   
        Sus. + E2{1}                    4      10       1      11 1.00 1.00            23a  OCC     784  22211   
        Sus. + E3{1}                    3      11       2      11 1.00 1.00            23a  OCC     804  22211   
        Sus. + E4{1}                    4      10       1      12 1.00 1.00            23a  OCC     796  22211   
        Sus. + E5{1}                   11      20       6       7 1.00 1.00            23a  OCC    1003  22211   
        Sus. + E6{1}                   11      21       8       8 1.00 1.00            23a  OCC    1040  22211   
        Sus. + E7{1}                   11      20       6       9 1.00 1.00            23a  OCC    1013  22211   
        Sus. + E8{1}                   11      21       7      10 1.00 1.00            23a  OCC    1050  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 H20    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       2       0       6 1.00 1.00 1.00 1.00  23a SUST     563  16700   
        TR:Amb to T1{1}                22      26      10       6 1.00 1.00 1.00 1.00 (17) DISP     626  25050   
        Amb to T1{1}                   22      26      10       6 1.00 1.00 1.00 1.00 (17) DISP     626  25050   
        Sus. + E1{1}                    3      11       2      10 1.00 1.00            23a  OCC     796  22211   
        Sus. + E2{1}                    4      10       1      11 1.00 1.00            23a  OCC     785  22211   
        Sus. + E3{1}                    3      11       2      11 1.00 1.00            23a  OCC     804  22211   
        Sus. + E4{1}                    4      10       1      12 1.00 1.00            23a  OCC     797  22211   
        Sus. + E5{1}                   11      20       6       7 1.00 1.00            23a  OCC    1003  22211   
        Sus. + E6{1}                   11      21       8       8 1.00 1.00            23a  OCC    1039  22211   
        Sus. + E7{1}                   11      20       6       9 1.00 1.00            23a  OCC    1013  22211   
        Sus. + E8{1}                   11      21       7      10 1.00 1.00            23a  OCC    1049  22211   
  
 H03    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 519      11       5       2 1.00 1.00 1.00 1.00  23a SUST     781  16700   
        TR:Amb to T1{1}                46       1       5       0 1.00 1.00 1.00 1.00 (17) DISP     156  25050   
        Amb to T1{1}                   46       1       5       0 1.00 1.00 1.00 1.00 (17) DISP     156  25050   
        Sus. + E1{1}                   25      16      10       7 1.00 1.00            23a  OCC    1005  22211   
        Sus. + E2{1}                   25      11      12       4 1.00 1.00            23a  OCC     981  22211   
        Sus. + E3{1}                   24      13       9       7 1.00 1.00            23a  OCC     952  22211   
        Sus. + E4{1}                   24      14      13       4 1.00 1.00            23a  OCC    1011  22211   
        Sus. + E5{1}                   29      16       9       5 1.00 1.00            23a  OCC     981  22211   
        Sus. + E6{1}                   34      11      22       2 1.00 1.00            23a  OCC    1215  22211   
        Sus. + E7{1}                   28      14      11       4 1.00 1.00            23a  OCC     968  22211   
        Sus. + E8{1}                   33      14      23       2 1.00 1.00            23a  OCC    1236  22211   
  
 G13    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 504       2      11       1 1.00 1.00 1.00 1.00  23a SUST     755  16700   
        TR:Amb to T1{1}                 0       2      10       5 1.00 1.00 1.00 1.00 (17) DISP     239  25050   
        Amb to T1{1}                    0       2      10       5 1.00 1.00 1.00 1.00 (17) DISP     239  25050   
        Sus. + E1{1}                    0       5      17       2 1.00 1.00            23a  OCC     908  22211   
        Sus. + E2{1}                    0       4      15       7 1.00 1.00            23a  OCC     927  22211   
        Sus. + E3{1}                    2       4      15       2 1.00 1.00            23a  OCC     853  22211   
        Sus. + E4{1}                    2       5      13       7 1.00 1.00            23a  OCC     916  22211   
        Sus. + E5{1}                    1       4      22       3 1.00 1.00            23a  OCC    1010  22211   
        Sus. + E6{1}                    1       5      20       9 1.00 1.00            23a  OCC    1031  22211   
        Sus. + E7{1}                    1       3      21       4 1.00 1.00            23a  OCC     986  22211   
        Sus. + E8{1}                    1       6      18       9 1.00 1.00            23a  OCC    1013  22211   
  
 H00    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 502       4       1       7 1.08 1.19 1.00 1.00  23a SUST     613  16700   
        TR:Amb to T1{1}                 0       1      13       5 1.44 1.58 1.58 1.00 (17) DISP     460  25050   
        Amb to T1{1}                    0       1      13       5 1.44 1.58 1.58 1.00 (17) DISP     460  25050   
        Sus. + E1{1}                    1       8       8      12 1.08 1.19            23a  OCC     852  22211   
        Sus. + E2{1}                    1       6      11       7 1.08 1.19            23a  OCC     883  22211   
        Sus. + E3{1}                    2       7       8      11 1.08 1.19            23a  OCC     835  22211   
        Sus. + E4{1}                    2       6      11       8 1.08 1.19            23a  OCC     881  22211   
        Sus. + E5{1}                    1       9      11      17 1.08 1.19            23a  OCC     993  22211   
        Sus. + E6{1}                    1       5      18      10 1.08 1.19            23a  OCC    1058  22211   
        Sus. + E7{1}                    1       8      13      16 1.08 1.19            23a  OCC    1001  22211   
        Sus. + E8{1}                    2       5      18       9 1.08 1.19            23a  OCC    1053  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 F13    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 503       3       1       7 1.00 1.00 1.00 1.00  23a SUST     597  16700   
        TR:Amb to T1{1}                 0       1       9       5 1.00 1.00 1.00 1.00 (17) DISP     218  25050   
        Amb to T1{1}                    0       1       9       5 1.00 1.00 1.00 1.00 (17) DISP     218  25050   
        Sus. + E1{1}                    1       6       5      12 1.00 1.00            23a  OCC     767  22211   
        Sus. + E2{1}                    0       5       8       7 1.00 1.00            23a  OCC     745  22211   
        Sus. + E3{1}                    2       6       5      11 1.00 1.00            23a  OCC     731  22211   
        Sus. + E4{1}                    2       5       7       8 1.00 1.00            23a  OCC     737  22211   
        Sus. + E5{1}                    1       8       8      17 1.00 1.00            23a  OCC     896  22211   
        Sus. + E6{1}                    1       4      12      10 1.00 1.00            23a  OCC     858  22211   
        Sus. + E7{1}                    1       7       8      16 1.00 1.00            23a  OCC     878  22211   
        Sus. + E8{1}                    1       5      12       9 1.00 1.00            23a  OCC     843  22211   
  
 A01    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       0       0       0 1.00 1.00 1.00 1.00  23a SUST     512  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     513  22211   
  
 A00    Max P{1}                                                                      (3a) HOOP    1365  16700   
        GR + Max P{1}                 513       0       0       0 1.00 1.00 1.00 1.00  23a SUST     508  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.00 1.00 1.00 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E2{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E3{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E4{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E5{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E6{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E7{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
        Sus. + E8{1}                    0       0       0       0 1.00 1.00            23a  OCC     508  22211   
  
 L09 M  Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       5       1       2 1.00 1.00 1.00 1.00  23a SUST     763  16700   
        TR:Amb to T1{1}                 2       5       1       1 1.31 1.09 1.00 1.00 (17) DISP     644  25050   
        Amb to T1{1}                    2       5       1       1 1.31 1.09 1.00 1.00 (17) DISP     644  25050   
        Sus. + E1{1}                    3       8       4       2 1.00 1.00            23a  OCC    1145  22211   
        Sus. + E2{1}                    3       7       4       2 1.00 1.00            23a  OCC    1133  22211   
        Sus. + E3{1}                    4       8       4       2 1.00 1.00            23a  OCC    1156  22211   
        Sus. + E4{1}                    4       7       4       2 1.00 1.00            23a  OCC    1167  22211   
        Sus. + E5{1}                    6      10       3       3 1.00 1.00            23a  OCC    1357  22211   
        Sus. + E6{1}                    7      10       4       2 1.00 1.00            23a  OCC    1362  22211   
        Sus. + E7{1}                    6      10       3       2 1.00 1.00            23a  OCC    1354  22211   
        Sus. + E8{1}                    7      10       4       2 1.00 1.00            23a  OCC    1354  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L09 N+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       5       0       2 1.00 1.00 1.00 1.00  23a SUST     768  16700   
        TR:Amb to T1{1}                 1       5       1       0 1.31 1.09 1.00 1.00 (17) DISP     629  25050   
        Amb to T1{1}                    1       5       1       0 1.31 1.09 1.00 1.00 (17) DISP     629  25050   
        Sus. + E1{1}                    2       8       1       4 1.00 1.00            23a  OCC    1128  22211   
        Sus. + E2{1}                    2       7       2       4 1.00 1.00            23a  OCC    1123  22211   
        Sus. + E3{1}                    2       8       1       4 1.00 1.00            23a  OCC    1131  22211   
        Sus. + E4{1}                    2       7       2       4 1.00 1.00            23a  OCC    1149  22211   
        Sus. + E5{1}                    5      10       0       4 1.00 1.00            23a  OCC    1349  22211   
        Sus. + E6{1}                    6      10       2       4 1.00 1.00            23a  OCC    1358  22211   
        Sus. + E7{1}                    5      10       1       4 1.00 1.00            23a  OCC    1336  22211   
        Sus. + E8{1}                    6      10       2       4 1.00 1.00            23a  OCC    1341  22211   
  
 L09 N- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       5       0       2 1.00 1.00 1.00 1.00  23a SUST     768  16700   
        TR:Amb to T1{1}                 1       5       1       0 1.00 1.00 1.00 1.00 (17) DISP     485  25050   
        Amb to T1{1}                    1       5       1       0 1.00 1.00 1.00 1.00 (17) DISP     485  25050   
        Sus. + E1{1}                    2       8       1       4 1.00 1.00            23a  OCC    1128  22211   
        Sus. + E2{1}                    2       7       2       4 1.00 1.00            23a  OCC    1123  22211   
        Sus. + E3{1}                    2       8       1       4 1.00 1.00            23a  OCC    1131  22211   
        Sus. + E4{1}                    2       7       2       4 1.00 1.00            23a  OCC    1149  22211   
        Sus. + E5{1}                    5      10       0       4 1.00 1.00            23a  OCC    1349  22211   
        Sus. + E6{1}                    6      10       2       4 1.00 1.00            23a  OCC    1358  22211   
        Sus. + E7{1}                    5      10       1       4 1.00 1.00            23a  OCC    1336  22211   
        Sus. + E8{1}                    6      10       2       4 1.00 1.00            23a  OCC    1341  22211   
  
 L08    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       5       0       2 1.00 1.00 1.00 1.00  23a SUST     768  16700   
        TR:Amb to T1{1}                 1       5       1       0 1.00 1.00 1.00 1.00 (17) DISP     484  25050   
        Amb to T1{1}                    1       5       1       0 1.00 1.00 1.00 1.00 (17) DISP     484  25050   
        Sus. + E1{1}                    2       8       1       4 1.00 1.00            23a  OCC    1128  22211   
        Sus. + E2{1}                    2       7       2       4 1.00 1.00            23a  OCC    1123  22211   
        Sus. + E3{1}                    2       8       1       4 1.00 1.00            23a  OCC    1130  22211   
        Sus. + E4{1}                    2       7       2       4 1.00 1.00            23a  OCC    1149  22211   
        Sus. + E5{1}                    5      10       0       4 1.00 1.00            23a  OCC    1348  22211   
        Sus. + E6{1}                    6      10       2       4 1.00 1.00            23a  OCC    1358  22211   
        Sus. + E7{1}                    5      10       1       4 1.00 1.00            23a  OCC    1336  22211   
        Sus. + E8{1}                    6      10       2       4 1.00 1.00            23a  OCC    1341  22211   
  
 L09 F- Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       4       2       0 1.00 1.00 1.00 1.00  23a SUST     771  16700   
        TR:Amb to T1{1}                 2       5       0       1 1.31 1.09 1.00 1.00 (17) DISP     640  25050   
        Amb to T1{1}                    2       5       0       1 1.31 1.09 1.00 1.00 (17) DISP     640  25050   
        Sus. + E1{1}                    3       8       4       1 1.00 1.00            23a  OCC    1154  22211   
        Sus. + E2{1}                    2       7       4       2 1.00 1.00            23a  OCC    1139  22211   
        Sus. + E3{1}                    4       8       4       1 1.00 1.00            23a  OCC    1168  22211   
        Sus. + E4{1}                    3       7       4       2 1.00 1.00            23a  OCC    1175  22211   
        Sus. + E5{1}                    3      10       4       1 1.00 1.00            23a  OCC    1332  22211   
        Sus. + E6{1}                    3       9       4       2 1.00 1.00            23a  OCC    1328  22211   
        Sus. + E7{1}                    4      10       4       1 1.00 1.00            23a  OCC    1336  22211   
        Sus. + E8{1}                    4       9       4       2 1.00 1.00            23a  OCC    1327  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L09 F+ Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       2       4       0 1.00 1.00 1.00 1.00  23a SUST     771  16700   
        TR:Amb to T1{1}                 2       0       5       1 1.00 1.00 1.00 1.00 (17) DISP     495  25050   
        Amb to T1{1}                    2       0       5       1 1.00 1.00 1.00 1.00 (17) DISP     495  25050   
        Sus. + E1{1}                    3       4       8       1 1.00 1.00            23a  OCC    1154  22211   
        Sus. + E2{1}                    2       4       7       2 1.00 1.00            23a  OCC    1139  22211   
        Sus. + E3{1}                    4       4       8       1 1.00 1.00            23a  OCC    1168  22211   
        Sus. + E4{1}                    3       4       7       2 1.00 1.00            23a  OCC    1175  22211   
        Sus. + E5{1}                    3       4      10       1 1.00 1.00            23a  OCC    1331  22211   
        Sus. + E6{1}                    3       4       9       2 1.00 1.00            23a  OCC    1328  22211   
        Sus. + E7{1}                    4       4      10       1 1.00 1.00            23a  OCC    1336  22211   
        Sus. + E8{1}                    4       4       9       2 1.00 1.00            23a  OCC    1327  22211   
  
 L10    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 137       2       4       0 1.00 1.00 1.00 1.00  23a SUST     771  16700   
        TR:Amb to T1{1}                 2       0       5       1 1.00 1.00 1.00 1.00 (17) DISP     495  25050   
        Amb to T1{1}                    2       0       5       1 1.00 1.00 1.00 1.00 (17) DISP     495  25050   
        Sus. + E1{1}                    3       4       8       1 1.00 1.00            23a  OCC    1154  22211   
        Sus. + E2{1}                    2       4       7       2 1.00 1.00            23a  OCC    1139  22211   
        Sus. + E3{1}                    4       4       8       1 1.00 1.00            23a  OCC    1168  22211   
        Sus. + E4{1}                    3       4       7       2 1.00 1.00            23a  OCC    1175  22211   
        Sus. + E5{1}                    3       4      10       1 1.00 1.00            23a  OCC    1331  22211   
        Sus. + E6{1}                    3       4       9       2 1.00 1.00            23a  OCC    1327  22211   
        Sus. + E7{1}                    4       4      10       1 1.00 1.00            23a  OCC    1335  22211   
        Sus. + E8{1}                    4       4       9       2 1.00 1.00            23a  OCC    1326  22211   
  
 L11  + Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 140       3       5       0 1.00 1.00 1.00 1.00  23a SUST     842  16700   
        TR:Amb to T1{1}                 2       0       4       1 1.00 1.00 1.00 1.00 (17) DISP     397  25050   
        Amb to T1{1}                    2       0       4       1 1.00 1.00 1.00 1.00 (17) DISP     397  25050   
        Sus. + E1{1}                    2       6       7       1 1.00 1.00            23a  OCC    1248  22211   
        Sus. + E2{1}                    2       5       6       2 1.00 1.00            23a  OCC    1177  22211   
        Sus. + E3{1}                    4       7       6       1 1.00 1.00            23a  OCC    1269  22211   
        Sus. + E4{1}                    3       5       6       2 1.00 1.00            23a  OCC    1210  22211   
        Sus. + E5{1}                    3       6       6       1 1.00 1.00            23a  OCC    1217  22211   
        Sus. + E6{1}                    3       5       7       2 1.00 1.00            23a  OCC    1222  22211   
        Sus. + E7{1}                    4       7       5       1 1.00 1.00            23a  OCC    1232  22211   
        Sus. + E8{1}                    4       5       7       2 1.00 1.00            23a  OCC    1227  22211   
  
 L11  - Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 140       3       5       0 1.00 1.00 1.00 1.00  23a SUST     842  16700   
        TR:Amb to T1{1}                 2       0       4       1 1.00 1.00 1.00 1.00 (17) DISP     397  25050   
        Amb to T1{1}                    2       0       4       1 1.00 1.00 1.00 1.00 (17) DISP     397  25050   
        Sus. + E1{1}                    2       6       7       1 1.00 1.00            23a  OCC    1248  22211   
        Sus. + E2{1}                    2       5       6       2 1.00 1.00            23a  OCC    1177  22211   
        Sus. + E3{1}                    4       7       6       1 1.00 1.00            23a  OCC    1269  22211   
        Sus. + E4{1}                    3       5       6       2 1.00 1.00            23a  OCC    1210  22211   
        Sus. + E5{1}                    3       6       6       1 1.00 1.00            23a  OCC    1217  22211   
        Sus. + E6{1}                    3       5       7       2 1.00 1.00            23a  OCC    1222  22211   
        Sus. + E7{1}                    4       7       5       1 1.00 1.00            23a  OCC    1232  22211   
        Sus. + E8{1}                    4       5       7       2 1.00 1.00            23a  OCC    1227  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 L06    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       1       1       2 1.00 1.00 1.00 1.00  23a SUST     488  16700   
        TR:Amb to T1{1}                 1       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      65  25050   
        Amb to T1{1}                    1       1       0       0 1.00 1.00 1.00 1.00 (17) DISP      65  25050   
        Sus. + E1{1}                    3       8       3       4 1.00 1.00            23a  OCC    1223  22211   
        Sus. + E2{1}                    3       7       4       4 1.00 1.00            23a  OCC    1143  22211   
        Sus. + E3{1}                    3       8       3       4 1.00 1.00            23a  OCC    1263  22211   
        Sus. + E4{1}                    3       7       4       4 1.00 1.00            23a  OCC    1188  22211   
        Sus. + E5{1}                    4       7       3       4 1.00 1.00            23a  OCC    1185  22211   
        Sus. + E6{1}                    5       7       4       4 1.00 1.00            23a  OCC    1214  22211   
        Sus. + E7{1}                    4       7       3       4 1.00 1.00            23a  OCC    1193  22211   
        Sus. + E8{1}                    5       7       4       4 1.00 1.00            23a  OCC    1203  22211   
  
 L07    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       6       0       2 1.00 1.00 1.00 1.00  23a SUST     870  16700   
        TR:Amb to T1{1}                 1       4       1       0 1.00 1.00 1.00 1.00 (17) DISP     357  25050   
        Amb to T1{1}                    1       4       1       0 1.00 1.00 1.00 1.00 (17) DISP     357  25050   
        Sus. + E1{1}                    2       7       0       4 1.00 1.00            23a  OCC    1071  22211   
        Sus. + E2{1}                    2       6       2       4 1.00 1.00            23a  OCC    1107  22211   
        Sus. + E3{1}                    2       6       0       4 1.00 1.00            23a  OCC    1052  22211   
        Sus. + E4{1}                    2       6       2       4 1.00 1.00            23a  OCC    1101  22211   
        Sus. + E5{1}                    5       9       1       4 1.00 1.00            23a  OCC    1215  22211   
        Sus. + E6{1}                    6       8       2       4 1.00 1.00            23a  OCC    1223  22211   
        Sus. + E7{1}                    5       8       1       4 1.00 1.00            23a  OCC    1166  22211   
        Sus. + E8{1}                    6       8       2       4 1.00 1.00            23a  OCC    1178  22211   
  
 V01    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       0       0       0 1.72 1.72 1.00 1.00  23a SUST     312  16700   
        TR:Amb to T1{1}                 0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E2{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E3{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E4{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E5{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E6{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E7{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E8{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
  
 S09    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       1       0       0 1.18 1.18 1.00 1.00  23a SUST     378  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E2{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E3{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E4{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E5{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E6{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E7{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E8{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
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                              ASME B31.3 (2016)  CODE COMPLIANCE                                                 
               (Moments in ft-lb  , Force in lbf  )     (Stress in psi     )                                     
 Point     Load                     Axial  In-Pl. Out-Pl. Torsion   S.I.F   Index/SIF  Eq. Load   Code   Code    
 name   combination                 Force  Moment  Moment  Moment  In  Out   Ax. Tor.  no. type  Stress Allow.   
 ------ ----------------------    ------- ------- ------- ------- ---- ---- ---- ---- ---- ----  ------ ------   
 O01    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       0       0       0 1.72 1.72 1.00 1.00  23a SUST     312  16700   
        TR:Amb to T1{1}                 0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 2.30 2.30 2.30 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E2{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E3{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E4{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E5{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E6{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E7{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
        Sus. + E8{1}                    0       0       0       0 1.72 1.72            23a  OCC     316  22211   
  
 N06    Max P{1}                                                                      (3a) HOOP     870  16700   
        GR + Max P{1}                 135       1       0       0 1.18 1.18 1.00 1.00  23a SUST     378  16700   
        TR:Amb to T1{1}                 0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050   
        Amb to T1{1}                    0       0       0       0 1.57 1.57 1.57 1.00 (17) DISP       0  25050   
        Sus. + E1{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E2{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E3{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E4{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E5{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E6{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E7{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211   
        Sus. + E8{1}                    0       1       0       0 1.18 1.18            23a  OCC     397  22211     
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                            R E S U L T    S U M M A R Y                                                         
                            ----------------------------                                                         
                                                                                                                 
                                                                                                                 
  
  
  
 Maximum restraint forces (lb)                                                   
 ------------------------------                                                  
  
          Maximum X :      -248      Point : Q04        Load Comb.: Static Seismic 6{1}                          
          Maximum Y :      -599      Point : N02        Load Comb.: GT1P1E8{1}                                   
          Maximum Z :      -351      Point : S15        Load Comb.: Static Seismic 8{1}                          
          Max. total:       599      Point : N02        Load Comb.: GT1P1E8{1}                                   
  
 Maximum restraint moments (ft-lb)                                               
 ----------------------------------                                              
  
          Maximum X :       253      Point : A46        Load Comb.: GT1P1E8{1}                                   
          Maximum Y :       640      Point : P04        Load Comb.: GT1P1E2{1}                                   
          Maximum Z :      -376      Point : B13        Load Comb.: GT1P1E8{1}                                   
          Max. total:       644      Point : P04        Load Comb.: GT1P1E2{1}                                     
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                            R E S U L T    S U M M A R Y                                                         
                            ----------------------------                                                         
                                                                                                                 
                                                                                                                 
  
     Maximum sustained stress                                                    
  
                              Point            : M03 F                           
                              Stress    psi    : 5502                            
                              Allowable psi    : 16700                           
                              Ratio            : 0.33                            
                              Load combination : GR + Max P{1}                   
  
     Maximum displacement stress                                                 
  
                              Point            : N53                             
                              Stress    psi    : 6660                            
                              Allowable psi    : 25050                           
                              Ratio            : 0.27                            
                              Load combination : Max Range                       
  
     Maximum occasional stress                                                   
  
                              Point            : K09                             
                              Stress    psi    : 8005                            
                              Allowable psi    : 22211                           
                              Ratio            : 0.36                            
                              Load combination : Sus. + E2{1}                    
  
     Maximum hoop stress                                                         
  
                              Point            : S20                             
                              Stress    psi    : 1406                            
                              Allowable psi    : 16700                           
                              Ratio            : 0.08                            
                              Load combination : Max P{1}                          
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                            R E S U L T    S U M M A R Y                                                         
                            ----------------------------                                                         
                                                                                                                 
                                                                                                                 
  
     Maximum sustained stress ratio                                              
  
                              Point            : M03 F                           
                              Stress    psi    : 5502                            
                              Allowable psi    : 16700                           
                              Ratio            : 0.33                            
                              Load combination : GR + Max P{1}                   
  
     Maximum displacement stress ratio                                           
  
                              Point            : N53                             
                              Stress    psi    : 6660                            
                              Allowable psi    : 25050                           
                              Ratio            : 0.27                            
                              Load combination : Max Range                       
  
     Maximum occasional stress ratio                                             
  
                              Point            : K09                             
                              Stress    psi    : 8005                            
                              Allowable psi    : 22211                           
                              Ratio            : 0.36                            
                              Load combination : Sus. + E2{1}                    
  
     Maximum hoop stress ratio                                                   
  
                              Point            : S20                             
                              Stress    psi    : 1406                            
                              Allowable psi    : 16700                           
                              Ratio            : 0.08                            
                              Load combination : Max P{1}                        
  
  
  
     * * * The system satisfies ASME B31.3 (2016) code requirements * * *        
     * * * for the selected options                                 * * *        
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Maximum Operating Temperature – Page 546 

Minimum Operating Condition – Page 604 

 

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 547 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 546 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                                                BENTLEY                       
03:44 PM   ETF LI FAC BACKUP MAX TEMP                                              AutoPIPE Nuclear 12.00.00.16  
---------------------------------------------------------------------------------------------------------------- 
 
  
  
  
  
  
  
  
  
             *                             *******   **  *******   *******       
            ***               **           **    **  **  **    **  **            
           ** **            ******         **    **  **  **    **  **            
          **   **    **   **  **   *****   *******   **  *******   *****         
         *********   **   **  **  **   **  **        **  **        **            
        **       **  **   **  **  **   **  **        **  **        **            
       **         **  *****   **   *****   **        **  **        *******       
  
  
  
  
                     Pipe Stress Analysis and Design Program                     
                                                                                 
                                Version: 12.00.00.16                             
                                                                                 
                                Edition: Nuclear                                 
                                                                                 
                           Developed and Maintained by                           
                                                                                 
                          BENTLEY SYSTEMS, INCORPORATED                          
                    1065 N. PACIFIC CENTER DRIVE, SUITE 450                      
                               ANAHEIM, CA   92806                                 
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          ************************************************************ 
          **                                                        ** 
          **              AUTOPIPE SYSTEM INFORMATION               ** 
          **                                                        ** 
          ************************************************************ 
  
  
  
          SYSTEM NAME : ETF Load-In Facility Backup Max Operating Temp   
  
  
          PROJECT ID  : WRPS-310                                 
                        ETF LI FAC BACKUP MAX TEMP               
  
  
          PREPARED BY  : ______________________________ 
                         MICHAEL QUINTANA         
  
          CHECKED BY   : ______________________________ 
                                                  
  
          1ST APPROVER : ______________________________ 
                                                  
  
          2ND APPROVER : ______________________________ 
                                                  
  
  
          PIPING CODE            : ASME B31.3               
  
          YEAR                   : 2016                             
  
          VERTICAL AXIS          : Y 
  
          AMBIENT TEMPERATURE    :   60.0 deg F     
  
          COMPONENT LIBRARY      : AUTOPIPE 
  
          MATERIAL LIBRARY       : B313-16  
  
          MODEL REVISION NUMBER  :     1   
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                            T A B L E  O F  C O N T E N T S                      
                                                                                 
     Support Forces..................................................................    1                         
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
  
 Tag No.: <None>                                                                 
 A03                Gravity{1}                down       26   0.000      X             0.004                     
 A03  1   Guide                               left            0.062      Y       -26  -0.000                     
 Stiff   :RIGID                               forw            0.004      Z            -0.062                     
  
                    Thermal 1{1}              up          1   0.000      X       -31  -0.063                     
 Comp.Wt :   0.000                            left       14   0.000      Y         1   0.000                     
                                              back       31   0.063      Z       -14  -0.000                     
  
                    Static Seismic 1{1}       up          3   0.000      X        31   0.047                     
                                              rght       14   0.112      Y         3   0.000                     
                                              forw       31   0.047      Z        14   0.112                     
  
                    Static Seismic 2{1}       up          3   0.000      X        31   0.043                     
                                              rght        2   0.000      Y         3   0.000                     
                                              forw       31   0.043      Z         2   0.000                     
  
                    Static Seismic 3{1}       down        3   0.000      X        31   0.044                     
                                              rght       14   0.114      Y        -3  -0.000                     
                                              forw       31   0.044      Z        14   0.114                     
  
                    Static Seismic 4{1}       down        3   0.000      X        31   0.043                     
                                              rght        2   0.000      Y        -3  -0.000                     
                                              forw       31   0.043      Z         2   0.000                     
  
                    Static Seismic 5{1}       up          3   0.000      X        31  -0.082                     
                                              rght       14   0.115      Y         3   0.000                     
                                              forw       31  -0.082      Z        14   0.115                     
  
                    Static Seismic 6{1}       up          3   0.000      X        31  -0.085                     
                                              rght        6   0.000      Y         3   0.000                     
                                              forw       31  -0.085      Z         6   0.000                     
  
                    Static Seismic 7{1}       down        3   0.000      X        31  -0.086                     
                                              rght       14   0.118      Y        -3  -0.000                     
                                              forw       31  -0.086      Z        14   0.118                     
  
                    Static Seismic 8{1}       down        3   0.000      X        31  -0.085                     
                                              rght        6   0.000      Y        -3  -0.000                     
                                              forw       31  -0.085      Z         6   0.000                     
  
                    Pressure 1{1}             up          0   0.000      X         0  -0.001                     
                                              rght        0   0.000      Y         0   0.000                     
                                              forw        0  -0.001      Z         0   0.000                     
  
                    GT1{1}                    down       26   0.000      X       -31  -0.059                     
                                              left       14   0.062      Y       -26  -0.000                     
                                              back       31   0.059      Z       -14  -0.062                     
  
                    GT1P1{1}                  down       26   0.000      X       -31  -0.060                     
                                              left       14   0.062      Y       -26  -0.000                       
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                                              back       31   0.060      Z       -14  -0.062                     
  
                    GT1P1E1{1}                down       22   0.000      X            -0.013                     
                                              rght            0.050      Y       -22  -0.000                     
                                              back            0.013      Z             0.050                     
  
                    GT1P1E2{1}                down       22   0.000      X            -0.018                     
                                              left       12   0.062      Y       -22  -0.000                     
                                              back            0.018      Z       -12  -0.062                     
  
                    GT1P1E3{1}                down       28   0.000      X            -0.016                     
                                              rght            0.052      Y       -28  -0.000                     
                                              back            0.016      Z             0.052                     
  
                    GT1P1E4{1}                down       28   0.000      X            -0.018                     
                                              left       12   0.062      Y       -28  -0.000                     
                                              back            0.018      Z       -12  -0.062                     
  
                    GT1P1E5{1}                down       22   0.000      X            -0.142                     
                                              rght            0.053      Y       -22  -0.000                     
                                              back            0.142      Z             0.052                     
  
                    GT1P1E6{1}                down       23   0.000      X            -0.145                     
                                              left        9   0.062      Y       -23  -0.000                     
                                              back            0.145      Z        -9  -0.062                     
  
                    GT1P1E7{1}                down       29   0.000      X            -0.147                     
                                              rght            0.056      Y       -29  -0.000                     
                                              back            0.147      Z             0.056                     
  
                    GT1P1E8{1}                down       29   0.000      X            -0.145                     
                                              left        8   0.062      Y       -29  -0.000                     
                                              back            0.145      Z        -8  -0.062                     
  
 Tag No.: <None>                                                                 
 A10                Gravity{1}                down       43   0.000      X             0.003                     
 A10  1   Guide                               left            0.062      Y       -43  -0.000                     
 Stiff   :RIGID                               forw            0.003      Z            -0.062                     
  
                    Thermal 1{1}              down        0   0.000      X       -33  -0.060                     
 Comp.Wt :   0.000                            rght        9   0.016      Y         0  -0.000                     
                                              back       33   0.060      Z         9   0.016                     
  
                    Static Seismic 1{1}       up          5   0.000      X        33   0.053                     
                                              rght        6   0.108      Y         5   0.000                     
                                              forw       33   0.053      Z         6   0.108                     
  
                    Static Seismic 2{1}       up          5   0.000      X        33   0.051                     
                                              left        9   0.007      Y         5   0.000                     
                                              forw       33   0.051      Z        -9  -0.007                     
  
                    Static Seismic 3{1}       down        5   0.000      X        33   0.053                       
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                                              rght        7   0.108      Y        -5  -0.000                     
                                              forw       33   0.053      Z         7   0.108                     
  
                    Static Seismic 4{1}       down        5   0.000      X        33   0.051                     
                                              left        9   0.006      Y        -5  -0.000                     
                                              forw       33   0.051      Z        -9  -0.006                     
  
                    Static Seismic 5{1}       up          5   0.000      X        33  -0.072                     
                                              rght       11   0.108      Y         5   0.000                     
                                              forw       33  -0.072      Z        11   0.108                     
  
                    Static Seismic 6{1}       up          5   0.000      X        33  -0.074                     
                                              left        9   0.008      Y         5   0.000                     
                                              forw       33  -0.074      Z        -9  -0.008                     
  
                    Static Seismic 7{1}       down        5   0.000      X        33  -0.073                     
                                              rght       10   0.108      Y        -5  -0.000                     
                                              forw       33  -0.073      Z        10   0.108                     
  
                    Static Seismic 8{1}       down        5   0.000      X        33  -0.075                     
                                              left        9   0.007      Y        -5  -0.000                     
                                              forw       33  -0.075      Z        -9  -0.007                     
  
                    Pressure 1{1}             down        0   0.000      X         0  -0.001                     
                                              left        0  -0.000      Y         0  -0.000                     
                                              back        0   0.001      Z         0   0.000                     
  
                    GT1{1}                    down       43   0.000      X       -33  -0.056                     
                                              rght        9  -0.046      Y       -43  -0.000                     
                                              back       33   0.056      Z         9  -0.046                     
  
                    GT1P1{1}                  down       43   0.000      X       -33  -0.057                     
                                              rght        9  -0.046      Y       -43  -0.000                     
                                              back       33   0.057      Z         9  -0.046                     
  
                    GT1P1E1{1}                down       39   0.000      X            -0.004                     
                                              rght       15   0.062      Y       -39  -0.000                     
                                              back            0.004      Z        15   0.062                     
  
                    GT1P1E2{1}                down       38   0.000      X            -0.006                     
                                              left            0.053      Y       -38  -0.000                     
                                              back            0.006      Z            -0.053                     
  
                    GT1P1E3{1}                down       49   0.000      X            -0.005                     
                                              rght       16   0.062      Y       -49  -0.000                     
                                              back            0.005      Z        16   0.062                     
  
                    GT1P1E4{1}                down       49   0.000      X            -0.006                     
                                              left            0.052      Y       -49  -0.000                     
                                              back            0.006      Z            -0.052                     
  
                    GT1P1E5{1}                down       38   0.000      X            -0.129                       
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   4 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                                              rght       19   0.062      Y       -38  -0.000                     
                                              back            0.129      Z        19   0.062                     
  
                    GT1P1E6{1}                down       38   0.000      X            -0.132                     
                                              left            0.054      Y       -38  -0.000                     
                                              back            0.132      Z            -0.054                     
  
                    GT1P1E7{1}                down       48   0.000      X            -0.130                     
                                              rght       19   0.062      Y       -48  -0.000                     
                                              back            0.130      Z        19   0.062                     
  
                    GT1P1E8{1}                down       48   0.000      X            -0.132                     
                                              left            0.053      Y       -48  -0.000                     
                                              back            0.132      Z            -0.053                     
  
 Tag No.: <None>                                                                 
 A11                Gravity{1}                down       67   0.000      X             0.003                     
 A11  1   Guide                               left            0.061      Y       -67  -0.000                     
 Stiff   :RIGID                               forw            0.003      Z            -0.061                     
  
                    Thermal 1{1}              down        3   0.000      X       -49  -0.030                     
 Comp.Wt :   0.000                            rght       24   0.015      Y        -3  -0.000                     
                                              back       49   0.030      Z        24   0.015                     
  
                    Static Seismic 1{1}       up          8   0.000      X        49   0.053                     
                                              left       20  -0.108      Y         8   0.000                     
                                              forw       49   0.053      Z       -20   0.108                     
  
                    Static Seismic 2{1}       up          8   0.000      X        49   0.051                     
                                              left       24   0.008      Y         8   0.000                     
                                              forw       49   0.051      Z       -24  -0.008                     
  
                    Static Seismic 3{1}       down        8   0.000      X        49   0.053                     
                                              left       24  -0.101      Y        -8  -0.000                     
                                              forw       49   0.053      Z       -24   0.101                     
  
                    Static Seismic 4{1}       down        8   0.000      X        49   0.051                     
                                              left       24   0.008      Y        -8  -0.000                     
                                              forw       49   0.051      Z       -24  -0.008                     
  
                    Static Seismic 5{1}       up          8   0.000      X        49  -0.072                     
                                              left       24  -0.108      Y         8   0.000                     
                                              forw       49  -0.072      Z       -24   0.108                     
  
                    Static Seismic 6{1}       up          8   0.000      X        49  -0.074                     
                                              left       24   0.008      Y         8   0.000                     
                                              forw       49  -0.074      Z       -24  -0.008                     
  
                    Static Seismic 7{1}       down        8   0.000      X        49  -0.073                     
                                              left       24  -0.097      Y        -8  -0.000                     
                                              forw       49  -0.073      Z       -24   0.097                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   5 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 8{1}       down        8   0.000      X        49  -0.075                     
                                              left       24   0.007      Y        -8  -0.000                     
                                              forw       49  -0.075      Z       -24  -0.007                     
  
                    Pressure 1{1}             down        0   0.000      X         0  -0.000                     
                                              left        0  -0.000      Y         0  -0.000                     
                                              back        0   0.000      Z         0   0.000                     
  
                    GT1{1}                    down       70   0.000      X       -49  -0.026                     
                                              rght       24  -0.046      Y       -70  -0.000                     
                                              back       49   0.026      Z        24  -0.046                     
  
                    GT1P1{1}                  down       70   0.000      X       -49  -0.027                     
                                              rght       24  -0.046      Y       -70  -0.000                     
                                              back       49   0.027      Z        24  -0.046                     
  
                    GT1P1E1{1}                down       62   0.000      X             0.026                     
                                              rght        4   0.062      Y       -62  -0.000                     
                                              forw            0.026      Z         4   0.062                     
  
                    GT1P1E2{1}                down       62   0.000      X             0.025                     
                                              left            0.055      Y       -62  -0.000                     
                                              forw            0.025      Z            -0.055                     
  
                    GT1P1E3{1}                down       78   0.000      X             0.026                     
                                              rght            0.055      Y       -78  -0.000                     
                                              forw            0.026      Z             0.055                     
  
                    GT1P1E4{1}                down       78   0.000      X             0.024                     
                                              left            0.054      Y       -78  -0.000                     
                                              forw            0.024      Z            -0.054                     
  
                    GT1P1E5{1}                down       61   0.000      X            -0.099                     
                                              rght        0   0.062      Y       -61  -0.000                     
                                              back            0.099      Z         0   0.062                     
  
                    GT1P1E6{1}                down       62   0.000      X            -0.101                     
                                              left            0.054      Y       -62  -0.000                     
                                              back            0.101      Z            -0.054                     
  
                    GT1P1E7{1}                down       77   0.000      X            -0.100                     
                                              rght            0.051      Y       -77  -0.000                     
                                              back            0.100      Z             0.051                     
  
                    GT1P1E8{1}                down       78   0.000      X            -0.102                     
                                              left            0.053      Y       -78  -0.000                     
                                              back            0.102      Z            -0.053                     
  
 Tag No.: <None>                                                                 
 A12                Gravity{1}                down       23   0.000      X             0.003                     
 A12  2   Guide                               left       15   0.062      Y       -23  -0.000                     
 Stiff   :RIGID                               forw            0.003      Z       -15  -0.062                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   6 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Thermal 1{1}              up          3   0.000      X        62   0.000                     
 Comp.Wt :   0.000                            left      251   0.000      Y         3   0.000                     
                                              forw       62   0.000      Z      -251  -0.000                     
  
                    Static Seismic 1{1}       down        8   0.000      X       -62   0.053                     
                                              rght      268   0.119      Y        -8  -0.000                     
                                              back       62  -0.053      Z       268   0.119                     
  
                    Static Seismic 2{1}       down        2   0.000      X       -62   0.052                     
                                              rght      103   0.000      Y        -2  -0.000                     
                                              back       62  -0.052      Z       103   0.000                     
  
                    Static Seismic 3{1}       down       13   0.000      X       -62   0.053                     
                                              rght      268   0.104      Y       -13  -0.000                     
                                              back       62  -0.053      Z       268   0.104                     
  
                    Static Seismic 4{1}       down        8   0.000      X       -62   0.051                     
                                              rght       94   0.000      Y        -8  -0.000                     
                                              back       62  -0.051      Z        94   0.000                     
  
                    Static Seismic 5{1}       up          2   0.000      X       -62  -0.072                     
                                              rght      268   0.118      Y         2   0.000                     
                                              back       62   0.072      Z       268   0.118                     
  
                    Static Seismic 6{1}       up          8   0.000      X       -62  -0.074                     
                                              rght      101   0.000      Y         8   0.000                     
                                              back       62   0.074      Z       101   0.000                     
  
                    Static Seismic 7{1}       down        3   0.000      X       -62  -0.073                     
                                              rght      268   0.098      Y        -3  -0.000                     
                                              back       62   0.073      Z       268   0.098                     
  
                    Static Seismic 8{1}       up          2   0.000      X       -62  -0.075                     
                                              rght       91   0.000      Y         2   0.000                     
                                              back       62   0.075      Z        91   0.000                     
  
                    Pressure 1{1}             up          0   0.000      X         0  -0.000                     
                                              left        1   0.000      Y         0   0.000                     
                                              back        0   0.000      Z        -1  -0.000                     
  
                    GT1{1}                    down       20   0.000      X        62   0.003                     
                                              left      266   0.062      Y       -20  -0.000                     
                                              forw       62   0.003      Z      -266  -0.062                     
  
                    GT1P1{1}                  down       20   0.000      X        62   0.003                     
                                              left      268   0.062      Y       -20  -0.000                     
                                              forw       62   0.003      Z      -268  -0.062                     
  
                    GT1P1E1{1}                down       28   0.000      X             0.057                     
                                              rght        0   0.057      Y       -28  -0.000                     
                                              forw            0.057      Z         0   0.057                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E2{1}                down       22   0.000      X             0.055                     
                                              left      164   0.062      Y       -22  -0.000                     
                                              forw            0.055      Z      -164  -0.062                     
  
                    GT1P1E3{1}                down       34   0.000      X             0.056                     
                                              rght        0   0.042      Y       -34  -0.000                     
                                              forw            0.056      Z         0   0.042                     
  
                    GT1P1E4{1}                down       29   0.000      X             0.055                     
                                              left      174   0.062      Y       -29  -0.000                     
                                              forw            0.055      Z      -174  -0.062                     
  
                    GT1P1E5{1}                down       18   0.000      X            -0.068                     
                                              rght        0   0.056      Y       -18  -0.000                     
                                              back            0.068      Z         0   0.056                     
  
                    GT1P1E6{1}                down       13   0.000      X            -0.071                     
                                              left      167   0.062      Y       -13  -0.000                     
                                              back            0.071      Z      -167  -0.062                     
  
                    GT1P1E7{1}                down       24   0.000      X            -0.069                     
                                              rght        0   0.036      Y       -24  -0.000                     
                                              back            0.069      Z         0   0.036                     
  
                    GT1P1E8{1}                down       19   0.000      X            -0.071                     
                                              left      176   0.062      Y       -19  -0.000                     
                                              back            0.071      Z      -176  -0.062                     
  
 Tag No.: <None>                                                                 
 A16                Gravity{1}                down       46   0.000      X             0.003                     
 A16  1   Guide                               left            0.003      Y       -46  -0.000                     
 Stiff   :RIGID                               back            0.062      Z            -0.062                     
  
                    Thermal 1{1}              down        7   0.000      X        41   0.009                     
 Comp.Wt :   0.000                            left       41   0.009      Y        -7  -0.000                     
                                              back        4   0.001      Z        -4  -0.001                     
  
                    Static Seismic 1{1}       up         21   0.000      X        -2   0.050                     
                                              rght        2  -0.050      Y        21   0.000                     
                                              forw        4   0.125      Z         4   0.125                     
  
                    Static Seismic 2{1}       up         13   0.000      X       -13   0.050                     
                                              rght       13  -0.050      Y        13   0.000                     
                                              forw        4   0.003      Z         4   0.003                     
  
                    Static Seismic 3{1}       up         11   0.000      X        -6   0.050                     
                                              rght        6  -0.050      Y        11   0.000                     
                                              forw        4   0.109      Z         4   0.109                     
  
                    Static Seismic 4{1}       up          3   0.000      X       -15   0.050                     
                                              rght       15  -0.050      Y         3   0.000                     
                                              forw        4   0.003      Z         4   0.003                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 5{1}       up          7   0.000      X       -85  -0.074                     
                                              rght       85   0.074      Y         7   0.000                     
                                              forw        4   0.123      Z         4   0.123                     
  
                    Static Seismic 6{1}       down        2   0.000      X       -88  -0.074                     
                                              rght       88   0.074      Y        -2  -0.000                     
                                              forw        4   0.002      Z         4   0.002                     
  
                    Static Seismic 7{1}       down        4   0.000      X       -85  -0.074                     
                                              rght       85   0.074      Y        -4  -0.000                     
                                              forw        4   0.102      Z         4   0.102                     
  
                    Static Seismic 8{1}       down       12   0.000      X       -87  -0.074                     
                                              rght       87   0.074      Y       -12  -0.000                     
                                              forw        4   0.001      Z         4   0.001                     
  
                    Pressure 1{1}             down        0   0.000      X         0   0.000                     
                                              left        0   0.000      Y         0  -0.000                     
                                              forw        0   0.000      Z         0   0.000                     
  
                    GT1{1}                    down       52   0.000      X        41   0.012                     
                                              left       41   0.012      Y       -52  -0.000                     
                                              back        4   0.063      Z        -4  -0.063                     
  
                    GT1P1{1}                  down       52   0.000      X        41   0.012                     
                                              left       41   0.012      Y       -52  -0.000                     
                                              back        4   0.063      Z        -4  -0.063                     
  
                    GT1P1E1{1}                down       31   0.000      X        38   0.062                     
                                              left       38   0.062      Y       -31  -0.000                     
                                              forw            0.062      Z             0.062                     
  
                    GT1P1E2{1}                down       40   0.000      X        27   0.062                     
                                              left       27   0.062      Y       -40  -0.000                     
                                              back            0.060      Z            -0.060                     
  
                    GT1P1E3{1}                down       42   0.000      X        35   0.062                     
                                              left       35   0.062      Y       -42  -0.000                     
                                              forw            0.046      Z             0.046                     
  
                    GT1P1E4{1}                down       49   0.000      X        26   0.062                     
                                              left       26   0.062      Y       -49  -0.000                     
                                              back            0.060      Z            -0.060                     
  
                    GT1P1E5{1}                down       46   0.000      X       -44  -0.062                     
                                              rght       44   0.062      Y       -46  -0.000                     
                                              forw            0.059      Z             0.059                     
  
                    GT1P1E6{1}                down       55   0.000      X       -47  -0.062                     
                                              rght       47   0.062      Y       -55  -0.000                     
                                              back            0.061      Z            -0.061                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E7{1}                down       57   0.000      X       -44  -0.062                     
                                              rght       44   0.062      Y       -57  -0.000                     
                                              forw            0.039      Z             0.039                     
  
                    GT1P1E8{1}                down       64   0.000      X       -47  -0.062                     
                                              rght       47   0.062      Y       -64  -0.000                     
                                              back            0.062      Z            -0.062                     
  
 Tag No.: <None>                                                                 
 A17                Gravity{1}                down       42   0.000      X             0.002                     
 A17  1   Guide                               left            0.002      Y       -42  -0.000                     
 Stiff   :RIGID                               back            0.062      Z            -0.062                     
  
                    Thermal 1{1}              up         32   0.000      X         3   0.012                     
 Comp.Wt :   0.000                            left        3   0.012      Y        32   0.000                     
                                              forw        7   0.028      Z         7   0.028                     
  
                    Static Seismic 1{1}       down       13   0.000      X        -1   0.048                     
                                              rght        1  -0.048      Y       -13  -0.000                     
                                              back        6  -0.125      Z        -6   0.125                     
  
                    Static Seismic 2{1}       down        1   0.000      X        14   0.048                     
                                              left       14   0.048      Y        -1  -0.000                     
                                              back        6  -0.003      Z        -6   0.003                     
  
                    Static Seismic 3{1}       down       23   0.000      X         4   0.048                     
                                              left        4   0.048      Y       -23  -0.000                     
                                              back        6  -0.109      Z        -6   0.109                     
  
                    Static Seismic 4{1}       down       13   0.000      X        17   0.048                     
                                              left       17   0.048      Y       -13  -0.000                     
                                              back        6  -0.003      Z        -6   0.003                     
  
                    Static Seismic 5{1}       up          1   0.000      X        -3  -0.076                     
                                              rght        3   0.076      Y         1   0.000                     
                                              back        6  -0.123      Z        -6   0.123                     
  
                    Static Seismic 6{1}       up         13   0.000      X        -3  -0.071                     
                                              rght        3   0.071      Y        13   0.000                     
                                              back        6  -0.002      Z        -6   0.002                     
  
                    Static Seismic 7{1}       down        9   0.000      X        -3  -0.074                     
                                              rght        3   0.074      Y        -9  -0.000                     
                                              back        6  -0.102      Z        -6   0.102                     
  
                    Static Seismic 8{1}       up          1   0.000      X        -3  -0.070                     
                                              rght        3   0.070      Y         1   0.000                     
                                              back        6  -0.001      Z        -6   0.001                     
  
                    Pressure 1{1}             up          0   0.000      X         0   0.000                     
                                              rght        0  -0.000      Y         0   0.000                     
                                              back        0  -0.000      Z         0   0.000                     
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 559 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 558 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  10 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1{1}                    down        9   0.000      X         3   0.014                     
                                              left        3   0.014      Y        -9  -0.000                     
                                              forw        7  -0.034      Z         7  -0.034                     
  
                    GT1P1{1}                  down        9   0.000      X         3   0.014                     
                                              left        3   0.014      Y        -9  -0.000                     
                                              forw        6  -0.034      Z         6  -0.034                     
  
                    GT1P1E1{1}                down       22   0.000      X         1   0.062                     
                                              left        1   0.062      Y       -22  -0.000                     
                                              forw            0.091      Z             0.091                     
  
                    GT1P1E2{1}                down       10   0.000      X        16   0.062                     
                                              left       16   0.062      Y       -10  -0.000                     
                                              back            0.031      Z            -0.031                     
  
                    GT1P1E3{1}                down       31   0.000      X         7   0.062                     
                                              left        7   0.062      Y       -31  -0.000                     
                                              forw            0.075      Z             0.075                     
  
                    GT1P1E4{1}                down       21   0.000      X        20   0.062                     
                                              left       20   0.062      Y       -21  -0.000                     
                                              back            0.031      Z            -0.031                     
  
                    GT1P1E5{1}                down        8   0.000      X            -0.062                     
                                              rght            0.062      Y        -8  -0.000                     
                                              forw            0.089      Z             0.089                     
  
                    GT1P1E6{1}                up          4   0.000      X            -0.057                     
                                              rght            0.057      Y         4   0.000                     
                                              back            0.032      Z            -0.032                     
  
                    GT1P1E7{1}                down       17   0.000      X            -0.060                     
                                              rght            0.060      Y       -17  -0.000                     
                                              forw            0.068      Z             0.068                     
  
                    GT1P1E8{1}                down        7   0.000      X            -0.056                     
                                              rght            0.056      Y        -7  -0.000                     
                                              back            0.032      Z            -0.032                     
  
 Tag No.: <None>                                                                 
 A18                Gravity{1}                down      166   0.000      X            -0.005                     
 A18  1   Guide                               rght            0.005      Y      -166  -0.000                     
 Stiff   :RIGID                               back            0.062      Z            -0.062                     
  
                    Thermal 1{1}              down       78   0.000      X        27   0.009                     
 Comp.Wt :   0.000                            left       27   0.009      Y       -78  -0.000                     
                                              forw      188   0.063      Z       188   0.063                     
  
                    Static Seismic 1{1}       up         22   0.000      X        33   0.058                     
                                              left       33   0.058      Y        22   0.000                     
                                              back      189  -0.125      Z      -189   0.125                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  11 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 2{1}       up         31   0.000      X        34   0.058                     
                                              left       34   0.058      Y        31   0.000                     
                                              back      189  -0.003      Z      -189   0.003                     
  
                    Static Seismic 3{1}       down       17   0.000      X        29   0.058                     
                                              left       29   0.058      Y       -17  -0.000                     
                                              back      189  -0.109      Z      -189   0.109                     
  
                    Static Seismic 4{1}       down        9   0.000      X        32   0.058                     
                                              left       32   0.058      Y        -9  -0.000                     
                                              back      189  -0.003      Z      -189   0.003                     
  
                    Static Seismic 5{1}       up          2   0.000      X       -40  -0.066                     
                                              rght       40   0.066      Y         2   0.000                     
                                              back      189  -0.123      Z      -189   0.123                     
  
                    Static Seismic 6{1}       up         11   0.000      X       -30  -0.066                     
                                              rght       30   0.066      Y        11   0.000                     
                                              back      189  -0.002      Z      -189   0.002                     
  
                    Static Seismic 7{1}       down       37   0.000      X       -41  -0.066                     
                                              rght       41   0.066      Y       -37  -0.000                     
                                              back      189  -0.102      Z      -189   0.102                     
  
                    Static Seismic 8{1}       down       29   0.000      X       -29  -0.066                     
                                              rght       29   0.066      Y       -29  -0.000                     
                                              back      189  -0.002      Z      -189   0.002                     
  
                    Pressure 1{1}             down        1   0.000      X         0   0.000                     
                                              left        0   0.000      Y        -1  -0.000                     
                                              forw        1   0.001      Z         1   0.001                     
  
                    GT1{1}                    down      244   0.000      X        27   0.004                     
                                              left       27   0.004      Y      -244  -0.000                     
                                              forw      188   0.001      Z       188   0.001                     
  
                    GT1P1{1}                  down      245   0.000      X        27   0.004                     
                                              left       27   0.004      Y      -245  -0.000                     
                                              forw      189   0.002      Z       189   0.002                     
  
                    GT1P1E1{1}                down      223   0.000      X        60   0.062                     
                                              left       60   0.062      Y      -223  -0.000                     
                                              forw            0.127      Z             0.127                     
  
                    GT1P1E2{1}                down      214   0.000      X        61   0.062                     
                                              left       61   0.062      Y      -214  -0.000                     
                                              forw            0.005      Z             0.005                     
  
                    GT1P1E3{1}                down      262   0.000      X        57   0.062                     
                                              left       57   0.062      Y      -262  -0.000                     
                                              forw            0.111      Z             0.111                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  12 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E4{1}                down      254   0.000      X        59   0.062                     
                                              left       59   0.062      Y      -254  -0.000                     
                                              forw            0.005      Z             0.005                     
  
                    GT1P1E5{1}                down      242   0.000      X       -13  -0.062                     
                                              rght       13   0.062      Y      -242  -0.000                     
                                              forw            0.125      Z             0.125                     
  
                    GT1P1E6{1}                down      234   0.000      X        -2  -0.062                     
                                              rght        2   0.062      Y      -234  -0.000                     
                                              forw            0.004      Z             0.004                     
  
                    GT1P1E7{1}                down      282   0.000      X       -13  -0.062                     
                                              rght       13   0.062      Y      -282  -0.000                     
                                              forw            0.104      Z             0.104                     
  
                    GT1P1E8{1}                down      274   0.000      X        -2  -0.062                     
                                              rght        2   0.062      Y      -274  -0.000                     
                                              forw            0.003      Z             0.003                     
  
 Tag No.: <None>                                                                 
 C15                Gravity{1}                down      168   0.000      X             0.009                     
 C15  1   Guide                               left            0.002      Y      -168  -0.000                     
 Stiff   :RIGID                               forw            0.009      Z            -0.002                     
  
                    Thermal 1{1}              down      361   0.000      X      -328  -0.001                     
 Comp.Wt :   0.000                            rght       96   0.000      Y      -361  -0.000                     
                                              back      328   0.001      Z        96   0.000                     
  
                    Static Seismic 1{1}       up        133   0.000      X       331  -0.014                     
                                              left       34  -0.064      Y       133   0.000                     
                                              forw      331  -0.014      Z       -34   0.064                     
  
                    Static Seismic 2{1}       up        157   0.000      X       331   0.002                     
                                              left       66  -0.064      Y       157   0.000                     
                                              forw      331   0.002      Z       -66   0.064                     
  
                    Static Seismic 3{1}       up         94   0.000      X       331  -0.014                     
                                              left       35  -0.064      Y        94   0.000                     
                                              forw      331  -0.014      Z       -35   0.064                     
  
                    Static Seismic 4{1}       up        118   0.000      X       331   0.001                     
                                              left       67  -0.064      Y       118   0.000                     
                                              forw      331   0.001      Z       -67   0.064                     
  
                    Static Seismic 5{1}       up        169   0.000      X       331  -0.158                     
                                              left       59  -0.064      Y       169   0.000                     
                                              forw      331  -0.158      Z       -59   0.064                     
  
                    Static Seismic 6{1}       up        181   0.000      X       331  -0.107                     
                                              left       80  -0.064      Y       181   0.000                     
                                              forw      331  -0.107      Z       -80   0.064                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 7{1}       up        130   0.000      X       331  -0.157                     
                                              left       60  -0.064      Y       130   0.000                     
                                              forw      331  -0.157      Z       -60   0.064                     
  
                    Static Seismic 8{1}       up        142   0.000      X       331  -0.106                     
                                              left       80  -0.064      Y       142   0.000                     
                                              forw      331  -0.106      Z       -80   0.064                     
  
                    Pressure 1{1}             down        5   0.000      X        -2   0.000                     
                                              rght        1  -0.000      Y        -5  -0.000                     
                                              back        2  -0.000      Z         1  -0.000                     
  
                    GT1{1}                    down      530   0.000      X      -328   0.008                     
                                              rght       96  -0.002      Y      -530  -0.000                     
                                              back      328  -0.008      Z        96  -0.002                     
  
                    GT1P1{1}                  down      535   0.000      X      -331   0.008                     
                                              rght       98  -0.002      Y      -535  -0.000                     
                                              back      331  -0.008      Z        98  -0.002                     
  
                    GT1P1E1{1}                down      402   0.000      X            -0.006                     
                                              rght       64   0.062      Y      -402  -0.000                     
                                              back            0.006      Z        64   0.062                     
  
                    GT1P1E2{1}                down      378   0.000      X             0.010                     
                                              rght       31   0.062      Y      -378  -0.000                     
                                              forw            0.010      Z        31   0.062                     
  
                    GT1P1E3{1}                down      440   0.000      X            -0.006                     
                                              rght       62   0.062      Y      -440  -0.000                     
                                              back            0.006      Z        62   0.062                     
  
                    GT1P1E4{1}                down      416   0.000      X             0.009                     
                                              rght       30   0.062      Y      -416  -0.000                     
                                              forw            0.009      Z        30   0.062                     
  
                    GT1P1E5{1}                down      366   0.000      X            -0.150                     
                                              rght       39   0.062      Y      -366  -0.000                     
                                              back            0.150      Z        39   0.062                     
  
                    GT1P1E6{1}                down      354   0.000      X            -0.099                     
                                              rght       18   0.062      Y      -354  -0.000                     
                                              back            0.099      Z        18   0.062                     
  
                    GT1P1E7{1}                down      404   0.000      X            -0.149                     
                                              rght       37   0.062      Y      -404  -0.000                     
                                              back            0.149      Z        37   0.062                     
  
                    GT1P1E8{1}                down      393   0.000      X            -0.098                     
                                              rght       18   0.062      Y      -393  -0.000                     
                                              back            0.098      Z        18   0.062                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
 Tag No.: <None>                                                                 
 C19                Gravity{1}                down      160   0.000      X             0.009                     
 C19  1   Guide                               rght            0.005      Y      -160  -0.000                     
 Stiff   :RIGID                               forw            0.009      Z             0.005                     
  
                    Thermal 1{1}              down      213   0.000      X       258   0.033                     
 Comp.Wt :   0.000                            rght      136   0.018      Y      -213  -0.000                     
                                              forw      258   0.033      Z       136   0.018                     
  
                    Static Seismic 1{1}       up         30   0.000      X      -260  -0.014                     
                                              rght       54   0.039      Y        30   0.000                     
                                              back      260   0.014      Z        54   0.039                     
  
                    Static Seismic 2{1}       down        3   0.000      X      -260   0.002                     
                                              left      138   0.008      Y        -3  -0.000                     
                                              back      260  -0.002      Z      -138  -0.008                     
  
                    Static Seismic 3{1}       down       10   0.000      X      -260  -0.014                     
                                              rght       56   0.039      Y       -10  -0.000                     
                                              back      260   0.014      Z        56   0.039                     
  
                    Static Seismic 4{1}       down       38   0.000      X      -260   0.002                     
                                              left      138   0.004      Y       -38  -0.000                     
                                              back      260  -0.002      Z      -138  -0.004                     
  
                    Static Seismic 5{1}       up          8   0.000      X      -260  -0.157                     
                                              rght       73   0.039      Y         8   0.000                     
                                              back      260   0.157      Z        73   0.039                     
  
                    Static Seismic 6{1}       down        1   0.000      X      -260  -0.106                     
                                              left      138   0.001      Y        -1  -0.000                     
                                              back      260   0.106      Z      -138  -0.001                     
  
                    Static Seismic 7{1}       down       31   0.000      X      -260  -0.157                     
                                              rght       75   0.039      Y       -31  -0.000                     
                                              back      260   0.157      Z        75   0.039                     
  
                    Static Seismic 8{1}       down       36   0.000      X      -260  -0.105                     
                                              left      138  -0.003      Y       -36  -0.000                     
                                              back      260   0.105      Z      -138   0.003                     
  
                    Pressure 1{1}             down        3   0.000      X         2   0.001                     
                                              rght        1   0.000      Y        -3  -0.000                     
                                              forw        2   0.001      Z         1   0.000                     
  
                    GT1{1}                    down      372   0.000      X       258   0.042                     
                                              rght      136   0.022      Y      -372  -0.000                     
                                              forw      258   0.042      Z       136   0.022                     
  
                    GT1P1{1}                  down      375   0.000      X       260   0.042                     
                                              rght      138   0.023      Y      -375  -0.000                     
                                              forw      260   0.042      Z       138   0.023                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E1{1}                down      345   0.000      X             0.029                     
                                              rght      192   0.062      Y      -345  -0.000                     
                                              forw            0.029      Z       192   0.062                     
  
                    GT1P1E2{1}                down      378   0.000      X             0.045                     
                                              rght        0   0.015      Y      -378  -0.000                     
                                              forw            0.045      Z         0   0.015                     
  
                    GT1P1E3{1}                down      385   0.000      X             0.029                     
                                              rght      194   0.062      Y      -385  -0.000                     
                                              forw            0.029      Z       194   0.062                     
  
                    GT1P1E4{1}                down      413   0.000      X             0.044                     
                                              rght        0   0.018      Y      -413  -0.000                     
                                              forw            0.044      Z         0   0.018                     
  
                    GT1P1E5{1}                down      367   0.000      X            -0.115                     
                                              rght      211   0.062      Y      -367  -0.000                     
                                              back            0.115      Z       211   0.062                     
  
                    GT1P1E6{1}                down      377   0.000      X            -0.064                     
                                              rght        0   0.022      Y      -377  -0.000                     
                                              back            0.064      Z         0   0.022                     
  
                    GT1P1E7{1}                down      407   0.000      X            -0.114                     
                                              rght      213   0.062      Y      -407  -0.000                     
                                              back            0.114      Z       213   0.062                     
  
                    GT1P1E8{1}                down      411   0.000      X            -0.063                     
                                              rght        0   0.026      Y      -411  -0.000                     
                                              back            0.063      Z         0   0.026                     
  
 Tag No.: <None>                                                                 
 C23                Gravity{1}                down       33   0.000      X             0.008                     
 C23  1   Guide                               rght            0.008      Y       -33  -0.000                     
 Stiff   :RIGID                               back            0.009      Z             0.009                     
  
                    Thermal 1{1}              up         18   0.000      X         9   0.052                     
 Comp.Wt :   0.000                            rght        9   0.052      Y        18   0.000                     
                                              back        7   0.037      Z         7   0.037                     
  
                    Static Seismic 1{1}       down        0   0.000      X        61   0.001                     
                                              rght       61   0.001      Y         0  -0.000                     
                                              forw        7  -0.060      Z        -7   0.060                     
  
                    Static Seismic 2{1}       up         18   0.000      X       105   0.001                     
                                              rght      105   0.001      Y        18   0.000                     
                                              forw        7   0.098      Z        -7  -0.098                     
  
                    Static Seismic 3{1}       down        8   0.000      X        64   0.001                     
                                              rght       64   0.001      Y        -8  -0.000                     
                                              forw        7  -0.061      Z        -7   0.061                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  16 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 4{1}       up         10   0.000      X       107   0.001                     
                                              rght      107   0.001      Y        10   0.000                     
                                              forw        7   0.090      Z        -7  -0.090                     
  
                    Static Seismic 5{1}       down       10   0.000      X       -11  -0.123                     
                                              left       11   0.123      Y       -10  -0.000                     
                                              forw        7  -0.092      Z        -7   0.092                     
  
                    Static Seismic 6{1}       up         12   0.000      X        -9  -0.095                     
                                              left        9   0.095      Y        12   0.000                     
                                              forw        7   0.068      Z        -7  -0.068                     
  
                    Static Seismic 7{1}       down       18   0.000      X        -9  -0.123                     
                                              left        9   0.123      Y       -18  -0.000                     
                                              forw        7  -0.093      Z        -7   0.093                     
  
                    Static Seismic 8{1}       up          4   0.000      X        -9  -0.094                     
                                              left        9   0.094      Y         4   0.000                     
                                              forw        7   0.061      Z        -7  -0.061                     
  
                    Pressure 1{1}             up          0   0.000      X         0   0.001                     
                                              left        0  -0.001      Y         0   0.000                     
                                              forw        0  -0.001      Z         0   0.001                     
  
                    GT1{1}                    down       15   0.000      X         9   0.060                     
                                              rght        9   0.060      Y       -15  -0.000                     
                                              back        7   0.047      Z         7   0.047                     
  
                    GT1P1{1}                  down       14   0.000      X         9   0.061                     
                                              rght        9   0.061      Y       -14  -0.000                     
                                              back        7   0.047      Z         7   0.047                     
  
                    GT1P1E1{1}                down       15   0.000      X        70   0.062                     
                                              rght       70   0.062      Y       -15  -0.000                     
                                              back            0.107      Z             0.107                     
  
                    GT1P1E2{1}                up          4   0.000      X       114   0.062                     
                                              rght      114   0.062      Y         4   0.000                     
                                              forw            0.051      Z            -0.051                     
  
                    GT1P1E3{1}                down       23   0.000      X        73   0.062                     
                                              rght       73   0.062      Y       -23  -0.000                     
                                              back            0.109      Z             0.109                     
  
                    GT1P1E4{1}                down        5   0.000      X       116   0.062                     
                                              rght      116   0.062      Y        -5  -0.000                     
                                              forw            0.043      Z            -0.043                     
  
                    GT1P1E5{1}                down       24   0.000      X        -2  -0.062                     
                                              left        2   0.062      Y       -24  -0.000                     
                                              back            0.139      Z             0.139                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  17 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E6{1}                down        2   0.000      X            -0.034                     
                                              left            0.034      Y        -2  -0.000                     
                                              forw            0.021      Z            -0.021                     
  
                    GT1P1E7{1}                down       32   0.000      X            -0.061                     
                                              left            0.061      Y       -32  -0.000                     
                                              back            0.140      Z             0.140                     
  
                    GT1P1E8{1}                down       11   0.000      X            -0.032                     
                                              left            0.032      Y       -11  -0.000                     
                                              forw            0.014      Z            -0.014                     
  
 Tag No.: <None>                                                                 
 C27                Gravity{1}                down      308   0.000      X            -0.002                     
 C27  1   Guide                               left            0.002      Y      -308  -0.000                     
 Stiff   :RIGID                               back            0.009      Z             0.009                     
  
                    Thermal 1{1}              down       88   0.000      X       223   0.001                     
 Comp.Wt :   0.000                            rght      223   0.001      Y       -88  -0.000                     
                                              forw       44   0.000      Z       -44  -0.000                     
  
                    Static Seismic 1{1}       up         90   0.000      X      -156   0.063                     
                                              left      156  -0.063      Y        90   0.000                     
                                              back       44   0.060      Z        44   0.060                     
  
                    Static Seismic 2{1}       up         86   0.000      X      -218   0.063                     
                                              left      218  -0.063      Y        86   0.000                     
                                              back       44  -0.098      Z        44  -0.098                     
  
                    Static Seismic 3{1}       up         18   0.000      X      -161   0.063                     
                                              left      161  -0.063      Y        18   0.000                     
                                              back       44   0.061      Z        44   0.061                     
  
                    Static Seismic 4{1}       up         15   0.000      X      -221   0.063                     
                                              left      221  -0.063      Y        15   0.000                     
                                              back       44  -0.091      Z        44  -0.091                     
  
                    Static Seismic 5{1}       up         90   0.000      X      -225   0.026                     
                                              left      225  -0.026      Y        90   0.000                     
                                              back       44   0.092      Z        44   0.092                     
  
                    Static Seismic 6{1}       up         68   0.000      X      -225   0.016                     
                                              left      225  -0.016      Y        68   0.000                     
                                              back       44  -0.068      Z        44  -0.068                     
  
                    Static Seismic 7{1}       up         17   0.000      X      -225   0.025                     
                                              left      225  -0.025      Y        17   0.000                     
                                              back       44   0.093      Z        44   0.093                     
  
                    Static Seismic 8{1}       down        5   0.000      X      -225   0.015                     
                                              left      225  -0.015      Y        -5  -0.000                     
                                              back       44  -0.061      Z        44  -0.061                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  18 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Pressure 1{1}             down        1   0.000      X         2   0.000                     
                                              rght        2   0.000      Y        -1  -0.000                     
                                              forw        1   0.000      Z        -1  -0.000                     
  
                    GT1{1}                    down      395   0.000      X       223  -0.001                     
                                              rght      223  -0.001      Y      -395  -0.000                     
                                              forw       44  -0.009      Z       -44   0.009                     
  
                    GT1P1{1}                  down      396   0.000      X       225  -0.001                     
                                              rght      225  -0.001      Y      -396  -0.000                     
                                              forw       44  -0.009      Z       -44   0.009                     
  
                    GT1P1E1{1}                down      307   0.000      X        69   0.062                     
                                              rght       69   0.062      Y      -307  -0.000                     
                                              back            0.070      Z             0.070                     
  
                    GT1P1E2{1}                down      310   0.000      X         7   0.062                     
                                              rght        7   0.062      Y      -310  -0.000                     
                                              forw            0.089      Z            -0.089                     
  
                    GT1P1E3{1}                down      378   0.000      X        65   0.062                     
                                              rght       65   0.062      Y      -378  -0.000                     
                                              back            0.071      Z             0.071                     
  
                    GT1P1E4{1}                down      381   0.000      X         4   0.062                     
                                              rght        4   0.062      Y      -381  -0.000                     
                                              forw            0.081      Z            -0.081                     
  
                    GT1P1E5{1}                down      306   0.000      X         0   0.025                     
                                              rght        0   0.025      Y      -306  -0.000                     
                                              back            0.102      Z             0.102                     
  
                    GT1P1E6{1}                down      329   0.000      X         0   0.015                     
                                              rght        0   0.015      Y      -329  -0.000                     
                                              forw            0.059      Z            -0.059                     
  
                    GT1P1E7{1}                down      380   0.000      X         0   0.024                     
                                              rght        0   0.024      Y      -380  -0.000                     
                                              back            0.102      Z             0.102                     
  
                    GT1P1E8{1}                down      401   0.000      X         0   0.014                     
                                              rght        0   0.014      Y      -401  -0.000                     
                                              forw            0.052      Z            -0.052                     
  
 Tag No.: TYPE 5                                                                 
 C40                Gravity{1}                down      365   0.000      X             0.001                     
 C40  1   Guide                               rght            0.015      Y      -365  -0.000                     
 Stiff   :RIGID                               back            0.001      Z            -0.015                     
  
                    Thermal 1{1}              up        114   0.000      X        34   0.000                     
 Comp.Wt :   0.000                            left       19   0.000      Y       114   0.000                     
                                              back       34   0.000      Z        19   0.000                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 1{1}       down       43   0.000      X       -34   0.018                     
                                              rght       19  -0.025      Y       -43  -0.000                     
                                              forw       34  -0.018      Z       -19   0.025                     
  
                    Static Seismic 2{1}       down       10   0.000      X       -34   0.023                     
                                              rght       99   0.016      Y       -10  -0.000                     
                                              forw       34  -0.023      Z       -99  -0.016                     
  
                    Static Seismic 3{1}       down      127   0.000      X       -34   0.018                     
                                              rght       19  -0.021      Y      -127  -0.000                     
                                              forw       34  -0.018      Z       -19   0.021                     
  
                    Static Seismic 4{1}       down       99   0.000      X       -34   0.023                     
                                              rght      111   0.016      Y       -99  -0.000                     
                                              forw       34  -0.023      Z      -111  -0.016                     
  
                    Static Seismic 5{1}       down       24   0.000      X       -34  -0.001                     
                                              rght       19  -0.036      Y       -24  -0.000                     
                                              forw       34   0.001      Z       -19   0.036                     
  
                    Static Seismic 6{1}       up         28   0.000      X       -34   0.006                     
                                              rght       45   0.016      Y        28   0.000                     
                                              forw       34  -0.006      Z       -45  -0.016                     
  
                    Static Seismic 7{1}       down      110   0.000      X       -34  -0.000                     
                                              rght       19  -0.032      Y      -110  -0.000                     
                                              forw       34   0.000      Z       -19   0.032                     
  
                    Static Seismic 8{1}       down       63   0.000      X       -34   0.005                     
                                              rght       58   0.016      Y       -63  -0.000                     
                                              forw       34  -0.005      Z       -58  -0.016                     
  
                    Pressure 1{1}             up          1   0.000      X         1   0.000                     
                                              left        0   0.000      Y         1   0.000                     
                                              back        1   0.000      Z         0   0.000                     
  
                    GT1{1}                    down      251   0.000      X        34   0.001                     
                                              left       19  -0.015      Y      -251  -0.000                     
                                              back       34   0.001      Z        19  -0.015                     
  
                    GT1P1{1}                  down      250   0.000      X        34   0.002                     
                                              left       19  -0.015      Y      -250  -0.000                     
                                              back       34   0.002      Z        19  -0.015                     
  
                    GT1P1E1{1}                down      292   0.000      X             0.019                     
                                              left            0.010      Y      -292  -0.000                     
                                              back            0.019      Z             0.010                     
  
                    GT1P1E2{1}                down      260   0.000      X             0.025                     
                                              rght       80   0.031      Y      -260  -0.000                     
                                              back            0.025      Z       -80  -0.031                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E3{1}                down      377   0.000      X             0.019                     
                                              left            0.006      Y      -377  -0.000                     
                                              back            0.019      Z             0.006                     
  
                    GT1P1E4{1}                down      349   0.000      X             0.024                     
                                              rght       92   0.031      Y      -349  -0.000                     
                                              back            0.024      Z       -92  -0.031                     
  
                    GT1P1E5{1}                down      274   0.000      X             0.001                     
                                              left            0.021      Y      -274  -0.000                     
                                              back            0.001      Z             0.021                     
  
                    GT1P1E6{1}                down      222   0.000      X             0.007                     
                                              rght       25   0.031      Y      -222  -0.000                     
                                              back            0.007      Z       -25  -0.031                     
  
                    GT1P1E7{1}                down      360   0.000      X             0.001                     
                                              left            0.018      Y      -360  -0.000                     
                                              back            0.001      Z             0.018                     
  
                    GT1P1E8{1}                down      313   0.000      X             0.007                     
                                              rght       39   0.031      Y      -313  -0.000                     
                                              back            0.007      Z       -39  -0.031                     
  
 Tag No.: TYPE 5                                                                 
 E08                Gravity{1}                down      333   0.000      X            -0.001                     
 E08  1   Guide                               rght            0.004      Y      -333  -0.000                     
 Stiff   :RIGID                               forw            0.001      Z            -0.004                     
  
                    Thermal 1{1}              up        182   0.000      X       -64  -0.002                     
 Comp.Wt :   0.000                            rght      102   0.003      Y       182   0.000                     
                                              forw       64   0.002      Z      -102  -0.003                     
  
                    Static Seismic 1{1}       down       29   0.000      X        62   0.022                     
                                              left      101   0.017      Y       -29  -0.000                     
                                              back       62   0.022      Z       101   0.017                     
  
                    Static Seismic 2{1}       down       99   0.000      X        62   0.017                     
                                              left       42  -0.024      Y       -99  -0.000                     
                                              back       62   0.017      Z        42  -0.024                     
  
                    Static Seismic 3{1}       down      107   0.000      X        62   0.021                     
                                              left      101   0.015      Y      -107  -0.000                     
                                              back       62   0.021      Z       101   0.015                     
  
                    Static Seismic 4{1}       down      175   0.000      X        62   0.017                     
                                              left       42  -0.024      Y      -175  -0.000                     
                                              back       62   0.017      Z        42  -0.024                     
  
                    Static Seismic 5{1}       up          7   0.000      X        62  -0.001                     
                                              left      101   0.014      Y         7   0.000                     
                                              back       62  -0.001      Z       101   0.014                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 6{1}       down       45   0.000      X        62  -0.008                     
                                              left       10  -0.024      Y       -45  -0.000                     
                                              back       62  -0.008      Z        10  -0.024                     
  
                    Static Seismic 7{1}       down       72   0.000      X        62  -0.002                     
                                              left      101   0.012      Y       -72  -0.000                     
                                              back       62  -0.002      Z       101   0.012                     
  
                    Static Seismic 8{1}       down      123   0.000      X        62  -0.008                     
                                              left       11  -0.024      Y      -123  -0.000                     
                                              back       62  -0.008      Z        11  -0.024                     
  
                    Pressure 1{1}             up          1   0.000      X         1  -0.000                     
                                              left        1  -0.000      Y         1   0.000                     
                                              back        1  -0.000      Z         1  -0.000                     
  
                    GT1{1}                    down      151   0.000      X       -64  -0.003                     
                                              rght      102   0.006      Y      -151  -0.000                     
                                              forw       64   0.003      Z      -102  -0.006                     
  
                    GT1P1{1}                  down      150   0.000      X       -62  -0.003                     
                                              rght      101   0.007      Y      -150  -0.000                     
                                              forw       62   0.003      Z      -101  -0.007                     
  
                    GT1P1E1{1}                down      179   0.000      X             0.019                     
                                              left        0   0.010      Y      -179  -0.000                     
                                              back            0.019      Z         0   0.010                     
  
                    GT1P1E2{1}                down      248   0.000      X             0.014                     
                                              rght       60   0.031      Y      -248  -0.000                     
                                              back            0.014      Z       -60  -0.031                     
  
                    GT1P1E3{1}                down      256   0.000      X             0.018                     
                                              left        0   0.009      Y      -256  -0.000                     
                                              back            0.018      Z         0   0.009                     
  
                    GT1P1E4{1}                down      325   0.000      X             0.014                     
                                              rght       59   0.031      Y      -325  -0.000                     
                                              back            0.014      Z       -59  -0.031                     
  
                    GT1P1E5{1}                down      143   0.000      X            -0.004                     
                                              left        0   0.007      Y      -143  -0.000                     
                                              forw            0.004      Z         0   0.007                     
  
                    GT1P1E6{1}                down      195   0.000      X            -0.011                     
                                              rght       91   0.031      Y      -195  -0.000                     
                                              forw            0.011      Z       -91  -0.031                     
  
                    GT1P1E7{1}                down      222   0.000      X            -0.005                     
                                              left        0   0.006      Y      -222  -0.000                     
                                              forw            0.005      Z         0   0.006                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E8{1}                down      273   0.000      X            -0.011                     
                                              rght       90   0.031      Y      -273  -0.000                     
                                              forw            0.011      Z       -90  -0.031                     
  
 Tag No.: <None>                                                                 
 H02                Gravity{1}                down       87   0.000      X             0.016                     
 H02  1   Guide                               left            0.016      Y       -87  -0.000                     
 Stiff   :RIGID                               back            0.002      Z            -0.002                     
  
                    Thermal 1{1}              down        9   0.000      X        60   0.004                     
 Comp.Wt :   0.000                            left       60   0.004      Y        -9  -0.000                     
                                              back       40   0.003      Z       -40  -0.003                     
  
                    Static Seismic 1{1}       up         12   0.000      X       -17   0.041                     
                                              rght       17  -0.041      Y        12   0.000                     
                                              forw       40   0.015      Z        40   0.015                     
  
                    Static Seismic 2{1}       up          8   0.000      X       -12   0.041                     
                                              rght       12  -0.041      Y         8   0.000                     
                                              forw       40  -0.024      Z        40  -0.024                     
  
                    Static Seismic 3{1}       down        9   0.000      X       -12   0.041                     
                                              rght       12  -0.041      Y        -9  -0.000                     
                                              forw       40   0.015      Z        40   0.015                     
  
                    Static Seismic 4{1}       down       12   0.000      X        -8   0.041                     
                                              rght        8  -0.041      Y       -12  -0.000                     
                                              forw       40  -0.024      Z        40  -0.024                     
  
                    Static Seismic 5{1}       up         14   0.000      X       -60   0.024                     
                                              rght       60  -0.024      Y        14   0.000                     
                                              forw       40   0.015      Z        40   0.015                     
  
                    Static Seismic 6{1}       up         10   0.000      X       -60   0.029                     
                                              rght       60  -0.029      Y        10   0.000                     
                                              forw       40  -0.025      Z        40  -0.025                     
  
                    Static Seismic 7{1}       down        6   0.000      X       -60   0.028                     
                                              rght       60  -0.028      Y        -6  -0.000                     
                                              forw       40   0.015      Z        40   0.015                     
  
                    Static Seismic 8{1}       down       11   0.000      X       -60   0.032                     
                                              rght       60  -0.032      Y       -11  -0.000                     
                                              forw       40  -0.025      Z        40  -0.025                     
  
                    Pressure 1{1}             down        0   0.000      X         0   0.000                     
                                              left        0   0.000      Y         0  -0.000                     
                                              back        0   0.000      Z         0  -0.000                     
  
                    GT1{1}                    down       96   0.000      X        60   0.021                     
                                              left       60   0.021      Y       -96  -0.000                     
                                              back       40   0.005      Z       -40  -0.005                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  23 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1{1}                  down       96   0.000      X        60   0.021                     
                                              left       60   0.021      Y       -96  -0.000                     
                                              back       40   0.005      Z       -40  -0.005                     
  
                    GT1P1E1{1}                down       84   0.000      X        43   0.062                     
                                              left       43   0.062      Y       -84  -0.000                     
                                              forw            0.011      Z             0.011                     
  
                    GT1P1E2{1}                down       88   0.000      X        48   0.062                     
                                              left       48   0.062      Y       -88  -0.000                     
                                              back            0.029      Z            -0.029                     
  
                    GT1P1E3{1}                down      105   0.000      X        48   0.062                     
                                              left       48   0.062      Y      -105  -0.000                     
                                              forw            0.010      Z             0.010                     
  
                    GT1P1E4{1}                down      109   0.000      X        52   0.062                     
                                              left       52   0.062      Y      -109  -0.000                     
                                              back            0.029      Z            -0.029                     
  
                    GT1P1E5{1}                down       82   0.000      X             0.045                     
                                              left            0.045      Y       -82  -0.000                     
                                              forw            0.010      Z             0.010                     
  
                    GT1P1E6{1}                down       87   0.000      X             0.051                     
                                              left            0.051      Y       -87  -0.000                     
                                              back            0.030      Z            -0.030                     
  
                    GT1P1E7{1}                down      103   0.000      X             0.049                     
                                              left            0.049      Y      -103  -0.000                     
                                              forw            0.010      Z             0.010                     
  
                    GT1P1E8{1}                down      107   0.000      X             0.054                     
                                              left            0.054      Y      -107  -0.000                     
                                              back            0.030      Z            -0.030                     
  
 Tag No.: <None>                                                                 
 H15                Gravity{1}                down       62   0.000      X            -0.001                     
 H15  1   Guide                               rght            0.001      Y       -62  -0.000                     
 Stiff   :RIGID                               forw            0.001      Z            -0.001                     
  
                    Thermal 1{1}              down       21   0.000      X        34   0.028                     
 Comp.Wt :   0.000                            left       55   0.045      Y       -21  -0.000                     
                                              back       34   0.028      Z        55   0.045                     
  
                    Static Seismic 1{1}       up         24   0.000      X       -34   0.011                     
                                              rght       31  -0.018      Y        24   0.000                     
                                              forw       34  -0.011      Z       -31   0.018                     
  
                    Static Seismic 2{1}       up         15   0.000      X       -34   0.014                     
                                              rght       55   0.018      Y        15   0.000                     
                                              forw       34  -0.014      Z       -55  -0.018                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  24 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 3{1}       up         10   0.000      X       -34   0.011                     
                                              rght       31  -0.018      Y        10   0.000                     
                                              forw       34  -0.011      Z       -31   0.018                     
  
                    Static Seismic 4{1}       up          0   0.000      X       -34   0.014                     
                                              rght       55   0.017      Y         0   0.000                     
                                              forw       34  -0.014      Z       -55  -0.017                     
  
                    Static Seismic 5{1}       up         21   0.000      X       -34  -0.019                     
                                              rght       24  -0.018      Y        21   0.000                     
                                              forw       34   0.019      Z       -24   0.018                     
  
                    Static Seismic 6{1}       up         12   0.000      X       -34  -0.016                     
                                              rght       55   0.017      Y        12   0.000                     
                                              forw       34   0.016      Z       -55  -0.017                     
  
                    Static Seismic 7{1}       up          6   0.000      X       -34  -0.019                     
                                              rght       24  -0.018      Y         6   0.000                     
                                              forw       34   0.019      Z       -24   0.018                     
  
                    Static Seismic 8{1}       down        2   0.000      X       -34  -0.016                     
                                              rght       55   0.017      Y        -2  -0.000                     
                                              forw       34   0.016      Z       -55  -0.017                     
  
                    Pressure 1{1}             down        0   0.000      X         0   0.000                     
                                              left        0   0.001      Y         0  -0.000                     
                                              back        0   0.000      Z         0   0.001                     
  
                    GT1{1}                    down       83   0.000      X        34   0.027                     
                                              left       55   0.044      Y       -83  -0.000                     
                                              back       34   0.027      Z        55   0.044                     
  
                    GT1P1{1}                  down       83   0.000      X        34   0.028                     
                                              left       55   0.044      Y       -83  -0.000                     
                                              back       34   0.028      Z        55   0.044                     
  
                    GT1P1E1{1}                down       59   0.000      X         0   0.039                     
                                              left       24   0.062      Y       -59  -0.000                     
                                              back        0   0.039      Z        24   0.062                     
  
                    GT1P1E2{1}                down       68   0.000      X         0   0.042                     
                                              left            0.027      Y       -68  -0.000                     
                                              back        0   0.042      Z             0.027                     
  
                    GT1P1E3{1}                down       74   0.000      X         0   0.039                     
                                              left       24   0.062      Y       -74  -0.000                     
                                              back        0   0.039      Z        24   0.062                     
  
                    GT1P1E4{1}                down       83   0.000      X         0   0.041                     
                                              left            0.027      Y       -83  -0.000                     
                                              back        0   0.041      Z             0.027                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  25 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E5{1}                down       63   0.000      X         0   0.009                     
                                              left       32   0.062      Y       -63  -0.000                     
                                              back        0   0.009      Z        32   0.062                     
  
                    GT1P1E6{1}                down       71   0.000      X         0   0.012                     
                                              left            0.027      Y       -71  -0.000                     
                                              back        0   0.012      Z             0.027                     
  
                    GT1P1E7{1}                down       77   0.000      X         0   0.009                     
                                              left       31   0.062      Y       -77  -0.000                     
                                              back        0   0.009      Z        31   0.062                     
  
                    GT1P1E8{1}                down       85   0.000      X         0   0.012                     
                                              left            0.027      Y       -85  -0.000                     
                                              back        0   0.012      Z             0.027                     
  
 Tag No.: <None>                                                                 
 H19                Gravity{1}                down       12   0.000      X            -0.001                     
 H19  1   Guide                               rght            0.000      Y       -12  -0.000                     
 Stiff   :RIGID                               forw            0.001      Z            -0.000                     
  
                    Thermal 1{1}              down       74   0.000      X       -46  -0.001                     
 Comp.Wt :   0.000                            left       37   0.001      Y       -74  -0.000                     
                                              forw       46   0.001      Z        37   0.001                     
  
                    Static Seismic 1{1}       up         37   0.000      X        46   0.011                     
                                              rght       38  -0.040      Y        37   0.000                     
                                              back       46   0.011      Z       -38   0.040                     
  
                    Static Seismic 2{1}       up         12   0.000      X        46   0.014                     
                                              rght       38  -0.018      Y        12   0.000                     
                                              back       46   0.014      Z       -38   0.018                     
  
                    Static Seismic 3{1}       up         34   0.000      X        46   0.011                     
                                              rght       38  -0.040      Y        34   0.000                     
                                              back       46   0.011      Z       -38   0.040                     
  
                    Static Seismic 4{1}       up          9   0.000      X        46   0.013                     
                                              rght       38  -0.018      Y         9   0.000                     
                                              back       46   0.013      Z       -38   0.018                     
  
                    Static Seismic 5{1}       up         34   0.000      X        46  -0.019                     
                                              rght       38  -0.041      Y        34   0.000                     
                                              back       46  -0.019      Z       -38   0.041                     
  
                    Static Seismic 6{1}       up         10   0.000      X        46  -0.016                     
                                              rght       38  -0.019      Y        10   0.000                     
                                              back       46  -0.016      Z       -38   0.019                     
  
                    Static Seismic 7{1}       up         31   0.000      X        46  -0.019                     
                                              rght       38  -0.041      Y        31   0.000                     
                                              back       46  -0.019      Z       -38   0.041                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  26 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 8{1}       up          7   0.000      X        46  -0.016                     
                                              rght       38  -0.019      Y         7   0.000                     
                                              back       46  -0.016      Z       -38   0.019                     
  
                    Pressure 1{1}             down        1   0.000      X         0   0.000                     
                                              left        1   0.000      Y        -1  -0.000                     
                                              forw        0  -0.000      Z         1   0.000                     
  
                    GT1{1}                    down       86   0.000      X       -46  -0.002                     
                                              left       37   0.000      Y       -86  -0.000                     
                                              forw       46   0.002      Z        37   0.000                     
  
                    GT1P1{1}                  down       87   0.000      X       -46  -0.002                     
                                              left       38   0.000      Y       -87  -0.000                     
                                              forw       46   0.002      Z        38   0.000                     
  
                    GT1P1E1{1}                down       50   0.000      X             0.010                     
                                              left            0.040      Y       -50  -0.000                     
                                              back            0.010      Z             0.040                     
  
                    GT1P1E2{1}                down       75   0.000      X             0.012                     
                                              left            0.018      Y       -75  -0.000                     
                                              back            0.012      Z             0.018                     
  
                    GT1P1E3{1}                down       53   0.000      X             0.009                     
                                              left            0.040      Y       -53  -0.000                     
                                              back            0.009      Z             0.040                     
  
                    GT1P1E4{1}                down       78   0.000      X             0.012                     
                                              left            0.018      Y       -78  -0.000                     
                                              back            0.012      Z             0.018                     
  
                    GT1P1E5{1}                down       53   0.000      X            -0.020                     
                                              left            0.041      Y       -53  -0.000                     
                                              forw            0.020      Z             0.041                     
  
                    GT1P1E6{1}                down       77   0.000      X            -0.018                     
                                              left            0.019      Y       -77  -0.000                     
                                              forw            0.018      Z             0.019                     
  
                    GT1P1E7{1}                down       56   0.000      X            -0.020                     
                                              left            0.041      Y       -56  -0.000                     
                                              forw            0.020      Z             0.041                     
  
                    GT1P1E8{1}                down       80   0.000      X            -0.018                     
                                              left            0.019      Y       -80  -0.000                     
                                              forw            0.018      Z             0.019                     
  
 Tag No.: <None>                                                                 
 I05                Gravity{1}                down       29   0.000      X             0.007                     
 I05  1   Guide                               rght            0.001      Y       -29  -0.000                     
 Stiff   :RIGID                               back            0.007      Z            -0.001                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  27 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Thermal 1{1}              down        1   0.000      X        12   0.025                     
 Comp.Wt :   0.000                            rght       19   0.039      Y        -1  -0.000                     
                                              back       12   0.025      Z       -19  -0.039                     
  
                    Static Seismic 1{1}       up          5   0.000      X       -12   0.021                     
                                              left       19   0.013      Y         5   0.000                     
                                              forw       12  -0.021      Z        19   0.013                     
  
                    Static Seismic 2{1}       up          4   0.000      X       -12   0.030                     
                                              rght       19   0.022      Y         4   0.000                     
                                              forw       12  -0.030      Z       -19  -0.022                     
  
                    Static Seismic 3{1}       down        2   0.000      X       -12   0.022                     
                                              left       19   0.013      Y        -2  -0.000                     
                                              forw       12  -0.022      Z        19   0.013                     
  
                    Static Seismic 4{1}       down        3   0.000      X       -12   0.031                     
                                              rght       18   0.022      Y        -3  -0.000                     
                                              forw       12  -0.031      Z       -18  -0.022                     
  
                    Static Seismic 5{1}       up          7   0.000      X       -12  -0.002                     
                                              left       19   0.013      Y         7   0.000                     
                                              forw       12   0.002      Z        19   0.013                     
  
                    Static Seismic 6{1}       up          6   0.000      X       -12   0.010                     
                                              rght       13   0.022      Y         6   0.000                     
                                              forw       12  -0.010      Z       -13  -0.022                     
  
                    Static Seismic 7{1}       up          0   0.000      X       -12  -0.000                     
                                              left       19   0.013      Y         0   0.000                     
                                              forw       12   0.000      Z        19   0.013                     
  
                    Static Seismic 8{1}       down        1   0.000      X       -12   0.011                     
                                              rght       13   0.022      Y        -1  -0.000                     
                                              forw       12  -0.011      Z       -13  -0.022                     
  
                    Pressure 1{1}             up          0   0.000      X         0   0.000                     
                                              left        0  -0.001      Y         0   0.000                     
                                              forw        0  -0.000      Z         0  -0.001                     
  
                    GT1{1}                    down       29   0.000      X        12   0.032                     
                                              rght       19   0.040      Y       -29  -0.000                     
                                              back       12   0.032      Z       -19  -0.040                     
  
                    GT1P1{1}                  down       29   0.000      X        12   0.033                     
                                              rght       19   0.040      Y       -29  -0.000                     
                                              back       12   0.033      Z       -19  -0.040                     
  
                    GT1P1E1{1}                down       24   0.000      X             0.054                     
                                              rght            0.028      Y       -24  -0.000                     
                                              back            0.054      Z            -0.028                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E2{1}                down       26   0.000      X             0.063                     
                                              rght       38   0.062      Y       -26  -0.000                     
                                              back            0.063      Z       -38  -0.062                     
  
                    GT1P1E3{1}                down       31   0.000      X             0.055                     
                                              rght            0.028      Y       -31  -0.000                     
                                              back            0.055      Z            -0.028                     
  
                    GT1P1E4{1}                down       33   0.000      X             0.064                     
                                              rght       38   0.062      Y       -33  -0.000                     
                                              back            0.064      Z       -38  -0.062                     
  
                    GT1P1E5{1}                down       22   0.000      X             0.031                     
                                              rght            0.027      Y       -22  -0.000                     
                                              back            0.031      Z            -0.027                     
  
                    GT1P1E6{1}                down       23   0.000      X             0.042                     
                                              rght       33   0.062      Y       -23  -0.000                     
                                              back            0.042      Z       -33  -0.062                     
  
                    GT1P1E7{1}                down       29   0.000      X             0.032                     
                                              rght            0.027      Y       -29  -0.000                     
                                              back            0.032      Z            -0.027                     
  
                    GT1P1E8{1}                down       30   0.000      X             0.044                     
                                              rght       32   0.062      Y       -30  -0.000                     
                                              back            0.044      Z       -32  -0.062                     
  
 Tag No.: <None>                                                                 
 I06                Gravity{1}                down       22   0.000      X             0.007                     
 I06  1   Guide                               rght            0.000      Y       -22  -0.000                     
 Stiff   :RIGID                               back            0.007      Z            -0.000                     
  
                    Thermal 1{1}              up          8   0.000      X         0  -0.000                     
 Comp.Wt :   0.000                            left       10   0.012      Y         8   0.000                     
                                              forw        0   0.000      Z        10   0.012                     
  
                    Static Seismic 1{1}       down        1   0.000      X         0   0.021                     
                                              rght       10   0.000      Y        -1  -0.000                     
                                              back        0   0.021      Z       -10  -0.000                     
  
                    Static Seismic 2{1}       up          1   0.000      X         0   0.030                     
                                              rght       10   0.005      Y         1   0.000                     
                                              back        0   0.030      Z       -10  -0.005                     
  
                    Static Seismic 3{1}       down        6   0.000      X         0   0.022                     
                                              rght       10   0.000      Y        -6  -0.000                     
                                              back        0   0.022      Z       -10  -0.000                     
  
                    Static Seismic 4{1}       down        4   0.000      X         0   0.031                     
                                              rght       10   0.005      Y        -4  -0.000                     
                                              back        0   0.031      Z       -10  -0.005                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 5{1}       down        3   0.000      X         0  -0.002                     
                                              rght       10  -0.002      Y        -3  -0.000                     
                                              back        0  -0.002      Z       -10   0.002                     
  
                    Static Seismic 6{1}       down        1   0.000      X         0   0.010                     
                                              rght       10   0.003      Y        -1  -0.000                     
                                              back        0   0.010      Z       -10  -0.003                     
  
                    Static Seismic 7{1}       down        8   0.000      X         0  -0.000                     
                                              rght       10  -0.002      Y        -8  -0.000                     
                                              back        0  -0.000      Z       -10   0.002                     
  
                    Static Seismic 8{1}       down        7   0.000      X         0   0.011                     
                                              rght       10   0.003      Y        -7  -0.000                     
                                              back        0   0.011      Z       -10  -0.003                     
  
                    Pressure 1{1}             up          0   0.000      X         0   0.000                     
                                              rght        0  -0.000      Y         0   0.000                     
                                              back        0   0.000      Z         0   0.000                     
  
                    GT1{1}                    down       13   0.000      X         0   0.007                     
                                              left       10   0.011      Y       -13  -0.000                     
                                              forw        0  -0.007      Z        10   0.011                     
  
                    GT1P1{1}                  down       13   0.000      X         0   0.007                     
                                              left       10   0.012      Y       -13  -0.000                     
                                              forw        0  -0.007      Z        10   0.012                     
  
                    GT1P1E1{1}                down       14   0.000      X             0.028                     
                                              left            0.011      Y       -14  -0.000                     
                                              back           -0.028      Z             0.011                     
  
                    GT1P1E2{1}                down       12   0.000      X             0.037                     
                                              left            0.007      Y       -12  -0.000                     
                                              back           -0.037      Z             0.007                     
  
                    GT1P1E3{1}                down       19   0.000      X             0.030                     
                                              left            0.011      Y       -19  -0.000                     
                                              back           -0.030      Z             0.011                     
  
                    GT1P1E4{1}                down       17   0.000      X             0.038                     
                                              left            0.007      Y       -17  -0.000                     
                                              back           -0.038      Z             0.007                     
  
                    GT1P1E5{1}                down       16   0.000      X             0.005                     
                                              left            0.014      Y       -16  -0.000                     
                                              back           -0.005      Z             0.014                     
  
                    GT1P1E6{1}                down       14   0.000      X             0.017                     
                                              left            0.009      Y       -14  -0.000                     
                                              back           -0.017      Z             0.009                     
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 579 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 578 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  30 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E7{1}                down       21   0.000      X             0.007                     
                                              left            0.014      Y       -21  -0.000                     
                                              back           -0.007      Z             0.014                     
  
                    GT1P1E8{1}                down       20   0.000      X             0.018                     
                                              left            0.009      Y       -20  -0.000                     
                                              back           -0.018      Z             0.009                     
  
 Tag No.: <None>                                                                 
 L11                Gravity{1}                up              0.061      X             0.019                     
 L11  1   Guide                               rght            0.019      Y            -0.054                     
 Stiff   :RIGID                               back            0.054      Z             0.061                     
  
                    Thermal 1{1}              down        0   0.001      X         5   0.043                     
 Comp.Wt :   0.000                            rght        5   0.043      Y        -4  -0.015                     
                                              back        4   0.015      Z         0  -0.001                     
  
                    Static Seismic 1{1}       up          4   0.002      X        11   0.000                     
                                              rght       11   0.000      Y         4   0.026                     
                                              forw        4   0.026      Z         4   0.002                     
  
                    Static Seismic 2{1}       up          0  -0.122      X        10   0.000                     
                                              rght       10   0.000      Y         4   0.012                     
                                              forw        4   0.012      Z         0  -0.122                     
  
                    Static Seismic 3{1}       up          4   0.002      X        12   0.000                     
                                              rght       12   0.000      Y         4   0.017                     
                                              forw        4   0.017      Z         4   0.002                     
  
                    Static Seismic 4{1}       up          0  -0.111      X        10   0.000                     
                                              rght       10   0.000      Y         4   0.004                     
                                              forw        4   0.004      Z         0  -0.111                     
  
                    Static Seismic 5{1}       up          4   0.002      X        -5  -0.009                     
                                              left        5   0.009      Y         4   0.017                     
                                              forw        4   0.017      Z         4   0.002                     
  
                    Static Seismic 6{1}       up          0  -0.119      X        -5  -0.015                     
                                              left        5   0.015      Y         4   0.003                     
                                              forw        4   0.003      Z         0  -0.119                     
  
                    Static Seismic 7{1}       up          5   0.002      X        -5  -0.005                     
                                              left        5   0.005      Y         4   0.008                     
                                              forw        4   0.008      Z         5   0.002                     
  
                    Static Seismic 8{1}       up          0  -0.104      X        -5  -0.011                     
                                              left        5   0.011      Y         4  -0.006                     
                                              forw        4  -0.006      Z         0  -0.104                     
  
                    Pressure 1{1}             down        0   0.000      X         0   0.000                     
                                              rght        0   0.000      Y         0  -0.000                     
                                              back        0   0.000      Z         0  -0.000                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  31 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1{1}                    down        0  -0.060      X         5   0.062                     
                                              rght        5   0.062      Y        -4  -0.069                     
                                              back        4   0.069      Z         0   0.060                     
  
                    GT1P1{1}                  down        0  -0.060      X         5   0.062                     
                                              rght        5   0.062      Y        -4  -0.069                     
                                              back        4   0.069      Z         0   0.060                     
  
                    GT1P1E1{1}                up          4   0.062      X        16   0.062                     
                                              rght       16   0.062      Y            -0.043                     
                                              back            0.043      Z         4   0.062                     
  
                    GT1P1E2{1}                down        0   0.062      X        15   0.062                     
                                              rght       15   0.062      Y            -0.057                     
                                              back            0.057      Z         0  -0.062                     
  
                    GT1P1E3{1}                up          4   0.062      X        17   0.062                     
                                              rght       17   0.062      Y            -0.051                     
                                              back            0.051      Z         4   0.062                     
  
                    GT1P1E4{1}                down            0.052      X        16   0.062                     
                                              rght       16   0.062      Y            -0.065                     
                                              back            0.065      Z            -0.052                     
  
                    GT1P1E5{1}                up          4   0.062      X             0.053                     
                                              rght            0.053      Y            -0.052                     
                                              back            0.052      Z         4   0.062                     
  
                    GT1P1E6{1}                down            0.059      X             0.047                     
                                              rght            0.047      Y            -0.065                     
                                              back            0.065      Z            -0.059                     
  
                    GT1P1E7{1}                up          4   0.062      X             0.057                     
                                              rght            0.057      Y            -0.061                     
                                              back            0.061      Z         4   0.062                     
  
                    GT1P1E8{1}                down            0.045      X             0.051                     
                                              rght            0.051      Y            -0.075                     
                                              back            0.075      Z            -0.045                     
  
 Tag No.: <None>                                                                 
 N02                Gravity{1}                down      465   0.000      X            -0.062                     
 N02  1   Guide                               rght            0.017      Y      -465  -0.000                     
 Stiff   :RIGID                               forw            0.062      Z            -0.017                     
  
                    Thermal 1{1}              up        130   0.000      X        33   0.000                     
 Comp.Wt :   0.000                            rght       15   0.000      Y       130   0.000                     
                                              back       33   0.000      Z       -15  -0.000                     
  
                    Static Seismic 1{1}       down       23   0.000      X       -34   0.124                     
                                              left       28   0.080      Y       -23  -0.000                     
                                              forw       34  -0.124      Z        28   0.080                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  32 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 2{1}       down       39   0.000      X       -34   0.124                     
                                              rght       32   0.044      Y       -39  -0.000                     
                                              forw       34  -0.124      Z       -32  -0.044                     
  
                    Static Seismic 3{1}       down       94   0.000      X       -34   0.124                     
                                              left       26   0.080      Y       -94  -0.000                     
                                              forw       34  -0.124      Z        26   0.080                     
  
                    Static Seismic 4{1}       down      111   0.000      X       -34   0.124                     
                                              rght       35   0.044      Y      -111  -0.000                     
                                              forw       34  -0.124      Z       -35  -0.044                     
  
                    Static Seismic 5{1}       up         21   0.000      X       -34  -0.000                     
                                              left       23   0.080      Y        21   0.000                     
                                              forw       34   0.000      Z        23   0.080                     
  
                    Static Seismic 6{1}       up          6   0.000      X       -34  -0.000                     
                                              rght       35   0.044      Y         6   0.000                     
                                              forw       34   0.000      Z       -35  -0.044                     
  
                    Static Seismic 7{1}       down       48   0.000      X       -34  -0.000                     
                                              left       21   0.080      Y       -48  -0.000                     
                                              forw       34   0.000      Z        21   0.080                     
  
                    Static Seismic 8{1}       down       64   0.000      X       -34  -0.000                     
                                              rght       38   0.044      Y       -64  -0.000                     
                                              forw       34   0.000      Z       -38  -0.044                     
  
                    Pressure 1{1}             up          1   0.000      X         1   0.000                     
                                              rght        0   0.000      Y         1   0.000                     
                                              back        1   0.000      Z         0  -0.000                     
  
                    GT1{1}                    down      334   0.000      X        33  -0.062                     
                                              rght       15   0.018      Y      -334  -0.000                     
                                              back       33  -0.062      Z       -15  -0.018                     
  
                    GT1P1{1}                  down      333   0.000      X        34  -0.062                     
                                              rght       15   0.018      Y      -333  -0.000                     
                                              back       34  -0.062      Z       -15  -0.018                     
  
                    GT1P1E1{1}                down      356   0.000      X             0.062                     
                                              left       13   0.062      Y      -356  -0.000                     
                                              back            0.062      Z        13   0.062                     
  
                    GT1P1E2{1}                down      372   0.000      X             0.062                     
                                              rght       47   0.062      Y      -372  -0.000                     
                                              back            0.062      Z       -47  -0.062                     
  
                    GT1P1E3{1}                down      427   0.000      X             0.062                     
                                              left       11   0.062      Y      -427  -0.000                     
                                              back            0.062      Z        11   0.062                     
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 582 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 581 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Max Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E4{1}                down      444   0.000      X             0.062                     
                                              rght       50   0.062      Y      -444  -0.000                     
                                              back            0.062      Z       -50  -0.062                     
  
                    GT1P1E5{1}                down      312   0.000      X            -0.062                     
                                              left        8   0.062      Y      -312  -0.000                     
                                              forw            0.062      Z         8   0.062                     
  
                    GT1P1E6{1}                down      327   0.000      X            -0.062                     
                                              rght       50   0.062      Y      -327  -0.000                     
                                              forw            0.062      Z       -50  -0.062                     
  
                    GT1P1E7{1}                down      381   0.000      X            -0.062                     
                                              left        7   0.062      Y      -381  -0.000                     
                                              forw            0.062      Z         7   0.062                     
  
                    GT1P1E8{1}                down      397   0.000      X            -0.062                     
                                              rght       53   0.062      Y      -397  -0.000                     
                                              forw            0.062      Z       -53  -0.062                     
  
 Tag No.: <None>                                                                 
 N02                Gravity{1}                forw       13   0.062      X       -13  -0.062                     
 N02  2   Line Stp                            down            0.000      Y            -0.000                     
 Stiff   :RIGID                               rght            0.017      Z            -0.017                     
  
                    Thermal 1{1}              back       13   0.000      X        13   0.000                     
 Comp.Wt :   0.000                            down            0.000      Y             0.000                     
                                              rght            0.000      Z            -0.000                     
  
                    Static Seismic 1{1}       back       20   0.124      X        20   0.124                     
                                              down            0.000      Y            -0.000                     
                                              left            0.080      Z             0.080                     
  
                    Static Seismic 2{1}       back       17   0.124      X        17   0.124                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.044      Z            -0.044                     
  
                    Static Seismic 3{1}       back       15   0.124      X        15   0.124                     
                                              down            0.000      Y            -0.000                     
                                              left            0.080      Z             0.080                     
  
                    Static Seismic 4{1}       back       12   0.124      X        12   0.124                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.044      Z            -0.044                     
  
                    Static Seismic 5{1}       forw       18   0.000      X       -18  -0.000                     
                                              down            0.000      Y             0.000                     
                                              left            0.080      Z             0.080                     
  
                    Static Seismic 6{1}       forw       19   0.000      X       -19  -0.000                     
                                              down            0.000      Y             0.000                     
                                              rght            0.044      Z            -0.044                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  34 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 7{1}       forw       20   0.000      X       -20  -0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.080      Z             0.080                     
  
                    Static Seismic 8{1}       forw       22   0.000      X       -22  -0.000                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.044      Z            -0.044                     
  
                    Pressure 1{1}             back            0.000      X             0.000                     
                                              down            0.000      Y             0.000                     
                                              left            0.000      Z            -0.000                     
  
                    GT1{1}                    forw            0.062      X            -0.062                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.018      Z            -0.018                     
  
                    GT1P1{1}                  forw            0.062      X            -0.062                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.018      Z            -0.018                     
  
                    GT1P1E1{1}                back       20   0.062      X        20   0.062                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z             0.062                     
  
                    GT1P1E2{1}                back       17   0.062      X        17   0.062                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z            -0.062                     
  
                    GT1P1E3{1}                back       15   0.062      X        15   0.062                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z             0.062                     
  
                    GT1P1E4{1}                back       12   0.062      X        12   0.062                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z            -0.062                     
  
                    GT1P1E5{1}                forw       18   0.062      X       -18  -0.062                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z             0.062                     
  
                    GT1P1E6{1}                forw       19   0.062      X       -19  -0.062                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z            -0.062                     
  
                    GT1P1E7{1}                forw       20   0.062      X       -20  -0.062                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z             0.062                     
  
                    GT1P1E8{1}                forw       22   0.062      X       -22  -0.062                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z            -0.062                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  35 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
 Tag No.: <None>                                                                 
 N10                Gravity{1}                up              0.027      X             0.040                     
 N10  1   Guide                               left            0.040      Y            -0.029                     
 Stiff   :RIGID                               forw            0.029      Z             0.027                     
  
                    Thermal 1{1}              down            0.027      X             0.008                     
 Comp.Wt :   0.000                            left            0.008      Y            -0.029                     
                                              forw            0.029      Z            -0.027                     
  
                    Static Seismic 1{1}       up              0.019      X        65   0.013                     
                                              left       65   0.013      Y             0.019                     
                                              back            0.019      Z             0.019                     
  
                    Static Seismic 2{1}       down       25   0.062      X        69   0.013                     
                                              left       69   0.013      Y             0.018                     
                                              back            0.018      Z       -25  -0.062                     
  
                    Static Seismic 3{1}       up              0.020      X        71   0.013                     
                                              left       71   0.013      Y             0.018                     
                                              back            0.018      Z             0.020                     
  
                    Static Seismic 4{1}       down       17   0.062      X        75   0.013                     
                                              left       75   0.013      Y             0.017                     
                                              back            0.017      Z       -17  -0.062                     
  
                    Static Seismic 5{1}       up              0.015      X            -0.069                     
                                              rght            0.069      Y             0.011                     
                                              back            0.011      Z             0.015                     
  
                    Static Seismic 6{1}       down       28   0.062      X            -0.063                     
                                              rght            0.063      Y             0.009                     
                                              back            0.009      Z       -28  -0.062                     
  
                    Static Seismic 7{1}       up              0.016      X            -0.061                     
                                              rght            0.061      Y             0.008                     
                                              back            0.008      Z             0.016                     
  
                    Static Seismic 8{1}       down       19   0.062      X            -0.056                     
                                              rght            0.056      Y             0.007                     
                                              back            0.007      Z       -19  -0.062                     
  
                    Pressure 1{1}             down            0.000      X             0.000                     
                                              left            0.000      Y            -0.000                     
                                              forw            0.000      Z            -0.000                     
  
                    GT1{1}                    up              0.001      X             0.049                     
                                              left            0.049      Y            -0.058                     
                                              forw            0.058      Z             0.001                     
  
                    GT1P1{1}                  up              0.000      X             0.049                     
                                              left            0.049      Y            -0.059                     
                                              forw            0.059      Z             0.000                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E1{1}                up              0.020      X        65   0.062                     
                                              left       65   0.062      Y            -0.040                     
                                              forw            0.040      Z             0.020                     
  
                    GT1P1E2{1}                down       25   0.062      X        69   0.062                     
                                              left       69   0.062      Y            -0.040                     
                                              forw            0.040      Z       -25  -0.062                     
  
                    GT1P1E3{1}                up              0.020      X        71   0.062                     
                                              left       71   0.062      Y            -0.041                     
                                              forw            0.041      Z             0.020                     
  
                    GT1P1E4{1}                down       17   0.062      X        75   0.062                     
                                              left       75   0.062      Y            -0.041                     
                                              forw            0.041      Z       -17  -0.062                     
  
                    GT1P1E5{1}                up              0.015      X            -0.020                     
                                              rght            0.020      Y            -0.048                     
                                              forw            0.048      Z             0.015                     
  
                    GT1P1E6{1}                down       28   0.062      X            -0.014                     
                                              rght            0.014      Y            -0.049                     
                                              forw            0.049      Z       -28  -0.062                     
  
                    GT1P1E7{1}                up              0.016      X            -0.012                     
                                              rght            0.012      Y            -0.050                     
                                              forw            0.050      Z             0.016                     
  
                    GT1P1E8{1}                down       19   0.062      X            -0.007                     
                                              rght            0.007      Y            -0.051                     
                                              forw            0.051      Z       -19  -0.062                     
  
 Tag No.: <None>                                                                 
 N25                Gravity{1}                down      216   0.000      X            -0.000                     
 N25  1   Guide                               left            0.000      Y      -216  -0.000                     
 Stiff   :RIGID                               back            0.001      Z             0.001                     
  
                    Thermal 1{1}              down       44   0.000      X        93   0.023                     
 Comp.Wt :   0.000                            rght       93   0.023      Y       -44  -0.000                     
                                              back      179   0.045      Z       179   0.045                     
  
                    Static Seismic 1{1}       up         63   0.000      X       -93   0.000                     
                                              left       93  -0.000      Y        63   0.000                     
                                              forw      180  -0.006      Z      -180   0.006                     
  
                    Static Seismic 2{1}       up         79   0.000      X       -93   0.001                     
                                              left       93  -0.001      Y        79   0.000                     
                                              forw      180   0.003      Z      -180  -0.003                     
  
                    Static Seismic 3{1}       up         19   0.000      X       -93   0.000                     
                                              left       93  -0.000      Y        19   0.000                     
                                              forw      180  -0.006      Z      -180   0.006                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  37 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 4{1}       up         35   0.000      X       -93   0.001                     
                                              left       93  -0.001      Y        35   0.000                     
                                              forw      180   0.002      Z      -180  -0.002                     
  
                    Static Seismic 5{1}       up         63   0.000      X       -93  -0.000                     
                                              left       93   0.000      Y        63   0.000                     
                                              forw      180  -0.009      Z      -180   0.009                     
  
                    Static Seismic 6{1}       up         75   0.000      X       -93   0.000                     
                                              left       93  -0.000      Y        75   0.000                     
                                              forw      180  -0.000      Z      -180   0.000                     
  
                    Static Seismic 7{1}       up         16   0.000      X       -93  -0.000                     
                                              left       93   0.000      Y        16   0.000                     
                                              forw      180  -0.009      Z      -180   0.009                     
  
                    Static Seismic 8{1}       up         29   0.000      X       -93   0.000                     
                                              left       93  -0.000      Y        29   0.000                     
                                              forw      180  -0.001      Z      -180   0.001                     
  
                    Pressure 1{1}             down        1   0.000      X         0   0.000                     
                                              rght        0   0.000      Y        -1  -0.000                     
                                              back        0   0.001      Z         0   0.001                     
  
                    GT1{1}                    down      259   0.000      X        93   0.023                     
                                              rght       93   0.023      Y      -259  -0.000                     
                                              back      179   0.045      Z       179   0.045                     
  
                    GT1P1{1}                  down      260   0.000      X        93   0.023                     
                                              rght       93   0.023      Y      -260  -0.000                     
                                              back      180   0.046      Z       180   0.046                     
  
                    GT1P1E1{1}                down      197   0.000      X             0.024                     
                                              rght            0.024      Y      -197  -0.000                     
                                              back            0.052      Z             0.052                     
  
                    GT1P1E2{1}                down      181   0.000      X             0.024                     
                                              rght            0.024      Y      -181  -0.000                     
                                              back            0.043      Z             0.043                     
  
                    GT1P1E3{1}                down      240   0.000      X             0.024                     
                                              rght            0.024      Y      -240  -0.000                     
                                              back            0.052      Z             0.052                     
  
                    GT1P1E4{1}                down      225   0.000      X             0.024                     
                                              rght            0.024      Y      -225  -0.000                     
                                              back            0.043      Z             0.043                     
  
                    GT1P1E5{1}                down      197   0.000      X             0.023                     
                                              rght            0.023      Y      -197  -0.000                     
                                              back            0.055      Z             0.055                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  38 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E6{1}                down      184   0.000      X             0.024                     
                                              rght            0.024      Y      -184  -0.000                     
                                              back            0.046      Z             0.046                     
  
                    GT1P1E7{1}                down      243   0.000      X             0.023                     
                                              rght            0.023      Y      -243  -0.000                     
                                              back            0.055      Z             0.055                     
  
                    GT1P1E8{1}                down      231   0.000      X             0.024                     
                                              rght            0.024      Y      -231  -0.000                     
                                              back            0.046      Z             0.046                     
  
 Tag No.: <None>                                                                 
 N54                Gravity{1}                down      104   0.000      X             0.000                     
 N54  1   Guide                               rght            0.000      Y      -104  -0.000                     
 Stiff   :RIGID                               back            0.001      Z             0.001                     
  
                    Thermal 1{1}              up        215   0.000      X        81   0.029                     
 Comp.Wt :   0.000                            rght       81   0.029      Y       215   0.000                     
                                              back       33   0.012      Z        33   0.012                     
  
                    Static Seismic 1{1}       down       54   0.000      X       -82  -0.001                     
                                              left       82   0.001      Y       -54  -0.000                     
                                              forw       33  -0.006      Z       -33   0.006                     
  
                    Static Seismic 2{1}       down       72   0.000      X       -82  -0.001                     
                                              left       82   0.001      Y       -72  -0.000                     
                                              forw       33   0.003      Z       -33  -0.003                     
  
                    Static Seismic 3{1}       down       77   0.000      X       -82  -0.001                     
                                              left       82   0.001      Y       -77  -0.000                     
                                              forw       33  -0.006      Z       -33   0.006                     
  
                    Static Seismic 4{1}       down       94   0.000      X       -82  -0.001                     
                                              left       82   0.001      Y       -94  -0.000                     
                                              forw       33   0.003      Z       -33  -0.003                     
  
                    Static Seismic 5{1}       down       27   0.000      X       -82  -0.001                     
                                              left       82   0.001      Y       -27  -0.000                     
                                              forw       33  -0.009      Z       -33   0.009                     
  
                    Static Seismic 6{1}       down       45   0.000      X       -82  -0.001                     
                                              left       82   0.001      Y       -45  -0.000                     
                                              forw       33  -0.000      Z       -33   0.000                     
  
                    Static Seismic 7{1}       down       51   0.000      X       -82  -0.001                     
                                              left       82   0.001      Y       -51  -0.000                     
                                              forw       33  -0.009      Z       -33   0.009                     
  
                    Static Seismic 8{1}       down       69   0.000      X       -82  -0.001                     
                                              left       82   0.001      Y       -69  -0.000                     
                                              forw       33  -0.000      Z       -33   0.000                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  39 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Pressure 1{1}             up          2   0.000      X         2   0.000                     
                                              rght        2   0.000      Y         2   0.000                     
                                              back        1   0.000      Z         1   0.000                     
  
                    GT1{1}                    up        112   0.000      X        81   0.029                     
                                              rght       81   0.029      Y       112   0.000                     
                                              back       33   0.012      Z        33   0.012                     
  
                    GT1P1{1}                  up        114   0.000      X        82   0.029                     
                                              rght       82   0.029      Y       114   0.000                     
                                              back       33   0.012      Z        33   0.012                     
  
                    GT1P1E1{1}                up         60   0.000      X         0   0.028                     
                                              left        0  -0.028      Y        60   0.000                     
                                              back            0.018      Z             0.018                     
  
                    GT1P1E2{1}                up         42   0.000      X         0   0.029                     
                                              left        0  -0.029      Y        42   0.000                     
                                              back            0.010      Z             0.010                     
  
                    GT1P1E3{1}                up         37   0.000      X         0   0.028                     
                                              left        0  -0.028      Y        37   0.000                     
                                              back            0.018      Z             0.018                     
  
                    GT1P1E4{1}                up         20   0.000      X         0   0.029                     
                                              left        0  -0.029      Y        20   0.000                     
                                              back            0.010      Z             0.010                     
  
                    GT1P1E5{1}                up         86   0.000      X         0   0.028                     
                                              left        0  -0.028      Y        86   0.000                     
                                              back            0.021      Z             0.021                     
  
                    GT1P1E6{1}                up         68   0.000      X         0   0.029                     
                                              left        0  -0.029      Y        68   0.000                     
                                              back            0.013      Z             0.013                     
  
                    GT1P1E7{1}                up         62   0.000      X         0   0.028                     
                                              left        0  -0.028      Y        62   0.000                     
                                              back            0.021      Z             0.021                     
  
                    GT1P1E8{1}                up         45   0.000      X         0   0.029                     
                                              left        0  -0.029      Y        45   0.000                     
                                              back            0.013      Z             0.013                     
  
 Tag No.: <None>                                                                 
 N40                Gravity{1}                down      189   0.000      X             0.000                     
 N40  1   Guide                               rght            0.000      Y      -189  -0.000                     
 Stiff   :RIGID                               forw            0.000      Z            -0.000                     
  
                    Thermal 1{1}              down      223   0.000      X       317   0.026                     
 Comp.Wt :   0.000                            rght      317   0.026      Y      -223  -0.000                     
                                              back       58   0.005      Z        58   0.005                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  40 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 1{1}       up        128   0.000      X      -319   0.017                     
                                              left      319  -0.017      Y       128   0.000                     
                                              forw       57   0.003      Z       -57  -0.003                     
  
                    Static Seismic 2{1}       up        127   0.000      X      -319   0.018                     
                                              left      319  -0.018      Y       127   0.000                     
                                              forw       57   0.010      Z       -57  -0.010                     
  
                    Static Seismic 3{1}       up         83   0.000      X      -319   0.017                     
                                              left      319  -0.017      Y        83   0.000                     
                                              forw       57   0.003      Z       -57  -0.003                     
  
                    Static Seismic 4{1}       up         81   0.000      X      -319   0.018                     
                                              left      319  -0.018      Y        81   0.000                     
                                              forw       57   0.010      Z       -57  -0.010                     
  
                    Static Seismic 5{1}       up        111   0.000      X      -319   0.013                     
                                              left      319  -0.013      Y       111   0.000                     
                                              forw       57  -0.001      Z       -57   0.001                     
  
                    Static Seismic 6{1}       up        110   0.000      X      -319   0.014                     
                                              left      319  -0.014      Y       110   0.000                     
                                              forw       57   0.006      Z       -57  -0.006                     
  
                    Static Seismic 7{1}       up         65   0.000      X      -319   0.013                     
                                              left      319  -0.013      Y        65   0.000                     
                                              forw       57  -0.001      Z       -57   0.001                     
  
                    Static Seismic 8{1}       up         64   0.000      X      -319   0.015                     
                                              left      319  -0.015      Y        64   0.000                     
                                              forw       57   0.006      Z       -57  -0.006                     
  
                    Pressure 1{1}             down        2   0.000      X         2   0.000                     
                                              rght        2   0.000      Y        -2  -0.000                     
                                              forw        0  -0.000      Z         0   0.000                     
  
                    GT1{1}                    down      413   0.000      X       317   0.026                     
                                              rght      317   0.026      Y      -413  -0.000                     
                                              back       58   0.004      Z        58   0.004                     
  
                    GT1P1{1}                  down      415   0.000      X       319   0.027                     
                                              rght      319   0.027      Y      -415  -0.000                     
                                              back       57   0.004      Z        57   0.004                     
  
                    GT1P1E1{1}                down      287   0.000      X             0.043                     
                                              rght            0.043      Y      -287  -0.000                     
                                              back        0   0.001      Z         0   0.001                     
  
                    GT1P1E2{1}                down      288   0.000      X             0.045                     
                                              rght            0.045      Y      -288  -0.000                     
                                              back        0  -0.006      Z         0  -0.006                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  41 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E3{1}                down      332   0.000      X             0.043                     
                                              rght            0.043      Y      -332  -0.000                     
                                              back        0   0.001      Z         0   0.001                     
  
                    GT1P1E4{1}                down      334   0.000      X             0.045                     
                                              rght            0.045      Y      -334  -0.000                     
                                              back        0  -0.006      Z         0  -0.006                     
  
                    GT1P1E5{1}                down      304   0.000      X             0.040                     
                                              rght            0.040      Y      -304  -0.000                     
                                              back        0   0.005      Z         0   0.005                     
  
                    GT1P1E6{1}                down      305   0.000      X             0.041                     
                                              rght            0.041      Y      -305  -0.000                     
                                              back        0  -0.002      Z         0  -0.002                     
  
                    GT1P1E7{1}                down      350   0.000      X             0.040                     
                                              rght            0.040      Y      -350  -0.000                     
                                              back        0   0.005      Z         0   0.005                     
  
                    GT1P1E8{1}                down      351   0.000      X             0.041                     
                                              rght            0.041      Y      -351  -0.000                     
                                              back        0  -0.002      Z         0  -0.002                     
  
 Tag No.: <None>                                                                 
 R05                Gravity{1}                down       59   0.000      X             0.000                     
 R05  1   Guide                               rght            0.000      Y       -59  -0.000                     
 Stiff   :RIGID                               forw            0.000      Z            -0.000                     
  
                    Thermal 1{1}              up          2   0.000      X       -24  -0.003                     
 Comp.Wt :   0.000                            left       24   0.003      Y         2   0.000                     
                                              back       37   0.005      Z        37   0.005                     
  
                    Static Seismic 1{1}       down        3   0.000      X        24   0.014                     
                                              rght       24   0.014      Y        -3  -0.000                     
                                              forw       37  -0.005      Z       -37   0.005                     
  
                    Static Seismic 2{1}       down        3   0.000      X        24   0.023                     
                                              rght       24   0.023      Y        -3  -0.000                     
                                              forw       37   0.050      Z       -37  -0.050                     
  
                    Static Seismic 3{1}       down       17   0.000      X        24   0.014                     
                                              rght       24   0.014      Y       -17  -0.000                     
                                              forw       37  -0.005      Z       -37   0.005                     
  
                    Static Seismic 4{1}       down       17   0.000      X        24   0.023                     
                                              rght       24   0.023      Y       -17  -0.000                     
                                              forw       37   0.050      Z       -37  -0.050                     
  
                    Static Seismic 5{1}       down        2   0.000      X        24  -0.003                     
                                              rght       24  -0.003      Y        -2  -0.000                     
                                              forw       37  -0.043      Z       -37   0.043                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  42 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 6{1}       down        2   0.000      X        24   0.005                     
                                              rght       24   0.005      Y        -2  -0.000                     
                                              forw       37   0.011      Z       -37  -0.011                     
  
                    Static Seismic 7{1}       down       16   0.000      X        24  -0.003                     
                                              rght       24  -0.003      Y       -16  -0.000                     
                                              forw       37  -0.043      Z       -37   0.043                     
  
                    Static Seismic 8{1}       down       16   0.000      X        24   0.005                     
                                              rght       24   0.005      Y       -16  -0.000                     
                                              forw       37   0.011      Z       -37  -0.011                     
  
                    Pressure 1{1}             down        0   0.000      X         0  -0.000                     
                                              left        0   0.000      Y         0  -0.000                     
                                              forw        0  -0.000      Z         0   0.000                     
  
                    GT1{1}                    down       56   0.000      X       -24  -0.003                     
                                              left       24   0.003      Y       -56  -0.000                     
                                              back       37   0.005      Z        37   0.005                     
  
                    GT1P1{1}                  down       56   0.000      X       -24  -0.003                     
                                              left       24   0.003      Y       -56  -0.000                     
                                              back       37   0.005      Z        37   0.005                     
  
                    GT1P1E1{1}                down       59   0.000      X             0.011                     
                                              rght            0.011      Y       -59  -0.000                     
                                              back            0.010      Z             0.010                     
  
                    GT1P1E2{1}                down       59   0.000      X             0.019                     
                                              rght            0.019      Y       -59  -0.000                     
                                              forw            0.044      Z            -0.044                     
  
                    GT1P1E3{1}                down       73   0.000      X             0.011                     
                                              rght            0.011      Y       -73  -0.000                     
                                              back            0.010      Z             0.010                     
  
                    GT1P1E4{1}                down       73   0.000      X             0.019                     
                                              rght            0.019      Y       -73  -0.000                     
                                              forw            0.044      Z            -0.044                     
  
                    GT1P1E5{1}                down       58   0.000      X            -0.007                     
                                              left            0.007      Y       -58  -0.000                     
                                              back            0.048      Z             0.048                     
  
                    GT1P1E6{1}                down       58   0.000      X             0.002                     
                                              rght            0.002      Y       -58  -0.000                     
                                              forw            0.006      Z            -0.006                     
  
                    GT1P1E7{1}                down       72   0.000      X            -0.007                     
                                              left            0.007      Y       -72  -0.000                     
                                              back            0.048      Z             0.048                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  43 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E8{1}                down       72   0.000      X             0.002                     
                                              rght            0.002      Y       -72  -0.000                     
                                              forw            0.006      Z            -0.006                     
  
 Tag No.: <None>                                                                 
 R06                Gravity{1}                down       89   0.000      X             0.000                     
 R06  1   Guide                               rght            0.000      Y       -89  -0.000                     
 Stiff   :RIGID                               forw            0.000      Z            -0.000                     
  
                    Thermal 1{1}              down        0   0.000      X        -4  -0.002                     
 Comp.Wt :   0.000                            left        4   0.002      Y         0  -0.000                     
                                              forw       69   0.028      Z       -69  -0.028                     
  
                    Static Seismic 1{1}       up         12   0.000      X         4   0.064                     
                                              rght        4   0.064      Y        12   0.000                     
                                              back       69   0.005      Z        69   0.005                     
  
                    Static Seismic 2{1}       up         12   0.000      X        21   0.064                     
                                              rght       21   0.064      Y        12   0.000                     
                                              back       69  -0.050      Z        69  -0.050                     
  
                    Static Seismic 3{1}       down        9   0.000      X         4   0.064                     
                                              rght        4   0.064      Y        -9  -0.000                     
                                              back       69   0.005      Z        69   0.005                     
  
                    Static Seismic 4{1}       down        9   0.000      X        21   0.064                     
                                              rght       21   0.064      Y        -9  -0.000                     
                                              back       69  -0.050      Z        69  -0.050                     
  
                    Static Seismic 5{1}       up         12   0.000      X       -15  -0.060                     
                                              left       15   0.060      Y        12   0.000                     
                                              back       69   0.043      Z        69   0.043                     
  
                    Static Seismic 6{1}       up         12   0.000      X         1  -0.060                     
                                              rght        1  -0.060      Y        12   0.000                     
                                              back       69  -0.011      Z        69  -0.011                     
  
                    Static Seismic 7{1}       down        9   0.000      X       -15  -0.060                     
                                              left       15   0.060      Y        -9  -0.000                     
                                              back       69   0.043      Z        69   0.043                     
  
                    Static Seismic 8{1}       down        9   0.000      X         1  -0.060                     
                                              rght        1  -0.060      Y        -9  -0.000                     
                                              back       69  -0.011      Z        69  -0.011                     
  
                    Pressure 1{1}             up          0   0.000      X         0  -0.000                     
                                              left        0   0.000      Y         0   0.000                     
                                              back        0  -0.000      Z         0  -0.000                     
  
                    GT1{1}                    down       89   0.000      X        -4  -0.002                     
                                              left        4   0.002      Y       -89  -0.000                     
                                              forw       69   0.028      Z       -69  -0.028                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1{1}                  down       89   0.000      X        -4  -0.002                     
                                              left        4   0.002      Y       -89  -0.000                     
                                              forw       69   0.028      Z       -69  -0.028                     
  
                    GT1P1E1{1}                down       77   0.000      X         0   0.062                     
                                              rght        0   0.062      Y       -77  -0.000                     
                                              forw            0.024      Z            -0.024                     
  
                    GT1P1E2{1}                down       77   0.000      X        16   0.062                     
                                              rght       16   0.062      Y       -77  -0.000                     
                                              forw            0.078      Z            -0.078                     
  
                    GT1P1E3{1}                down       98   0.000      X         0   0.062                     
                                              rght        0   0.062      Y       -98  -0.000                     
                                              forw            0.024      Z            -0.024                     
  
                    GT1P1E4{1}                down       98   0.000      X        16   0.062                     
                                              rght       16   0.062      Y       -98  -0.000                     
                                              forw            0.078      Z            -0.078                     
  
                    GT1P1E5{1}                down       77   0.000      X       -20  -0.062                     
                                              left       20   0.062      Y       -77  -0.000                     
                                              back            0.015      Z             0.015                     
  
                    GT1P1E6{1}                down       77   0.000      X        -3  -0.062                     
                                              left        3   0.062      Y       -77  -0.000                     
                                              forw            0.040      Z            -0.040                     
  
                    GT1P1E7{1}                down       98   0.000      X       -20  -0.062                     
                                              left       20   0.062      Y       -98  -0.000                     
                                              back            0.015      Z             0.015                     
  
                    GT1P1E8{1}                down       98   0.000      X        -3  -0.062                     
                                              left        3   0.062      Y       -98  -0.000                     
                                              forw            0.040      Z            -0.040                     
  
 Tag No.: <None>                                                                 
 S27                Gravity{1}                down       88   0.000      X            -0.008                     
 S27  1   Rod Hgr                             +Z              0.024      Y       -88  -0.000                     
 Stiff   :RIGID                               -X              0.008      Z             0.024                     
  
                    Thermal 1{1}              down      144   0.000      X       -31  -0.000                     
 Comp.Wt :   0.000                            -Z         41   0.000      Y      -144  -0.000                     
                                              -X         31   0.000      Z       -41  -0.000                     
  
                    Static Seismic 1{1}       up        104   0.000      X        31   0.004                     
                                              +Z         44   0.010      Y       104   0.000                     
                                              +X         31   0.004      Z        44   0.010                     
  
                    Static Seismic 2{1}       up        115   0.000      X        31  -0.001                     
                                              +Z         44  -0.067      Y       115   0.000                     
                                              +X         31  -0.001      Z        44  -0.067                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  45 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 3{1}       up         80   0.000      X        31   0.004                     
                                              +Z         44   0.011      Y        80   0.000                     
                                              +X         31   0.004      Z        44   0.011                     
  
                    Static Seismic 4{1}       up         92   0.000      X        31   0.000                     
                                              +Z         44  -0.066      Y        92   0.000                     
                                              +X         31   0.000      Z        44  -0.066                     
  
                    Static Seismic 5{1}       up         75   0.000      X        31  -0.043                     
                                              +Z         44   0.010      Y        75   0.000                     
                                              +X         31  -0.043      Z        44   0.010                     
  
                    Static Seismic 6{1}       up         82   0.000      X        31  -0.045                     
                                              +Z         44  -0.062      Y        82   0.000                     
                                              +X         31  -0.045      Z        44  -0.062                     
  
                    Static Seismic 7{1}       up         46   0.000      X        31  -0.038                     
                                              +Z         44   0.011      Y        46   0.000                     
                                              +X         31  -0.038      Z        44   0.011                     
  
                    Static Seismic 8{1}       up         54   0.000      X        31  -0.040                     
                                              +Z         44  -0.062      Y        54   0.000                     
                                              +X         31  -0.040      Z        44  -0.062                     
  
                    Pressure 1{1}             down        1   0.000      X         0   0.000                     
                                              -Z          3   0.000      Y        -1  -0.000                     
                                              -X          0  -0.000      Z        -3  -0.000                     
  
                    GT1{1}                    down      233   0.000      X       -31  -0.008                     
                                              -Z         41  -0.023      Y      -233  -0.000                     
                                              -X         31   0.008      Z       -41   0.023                     
  
                    GT1P1{1}                  down      233   0.000      X       -31  -0.008                     
                                              -Z         44  -0.023      Y      -233  -0.000                     
                                              -X         31   0.008      Z       -44   0.023                     
  
                    GT1P1E1{1}                down      129   0.000      X            -0.003                     
                                              -Z          0  -0.034      Y      -129  -0.000                     
                                              -X              0.003      Z         0   0.034                     
  
                    GT1P1E2{1}                down      118   0.000      X            -0.008                     
                                              -Z          0   0.044      Y      -118  -0.000                     
                                              -X              0.008      Z         0  -0.044                     
  
                    GT1P1E3{1}                down      154   0.000      X            -0.003                     
                                              -Z          0  -0.034      Y      -154  -0.000                     
                                              -X              0.003      Z         0   0.034                     
  
                    GT1P1E4{1}                down      142   0.000      X            -0.008                     
                                              -Z          0   0.043      Y      -142  -0.000                     
                                              -X              0.008      Z         0  -0.043                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E5{1}                down      158   0.000      X            -0.051                     
                                              -Z          0  -0.034      Y      -158  -0.000                     
                                              -X              0.051      Z         0   0.034                     
  
                    GT1P1E6{1}                down      151   0.000      X            -0.053                     
                                              -Z          0   0.039      Y      -151  -0.000                     
                                              -X              0.053      Z         0  -0.039                     
  
                    GT1P1E7{1}                down      187   0.000      X            -0.046                     
                                              -Z          0  -0.034      Y      -187  -0.000                     
                                              -X              0.046      Z         0   0.034                     
  
                    GT1P1E8{1}                down      179   0.000      X            -0.048                     
                                              -Z          0   0.039      Y      -179  -0.000                     
                                              -X              0.048      Z         0  -0.039                     
  
 Tag No.: <None>                                                                 
 S02                Gravity{1}                up              0.018      X            -0.058                     
 S02  1   Rod Hgr                             +Z              0.024      Y             0.018                     
 Stiff   :RIGID                               -X              0.058      Z             0.024                     
  
                    Thermal 1{1}              down            0.018      X            -0.001                     
 Comp.Wt :   0.000                            +Z              0.021      Y            -0.018                     
                                              -X              0.001      Z             0.021                     
  
                    Static Seismic 1{1}       down       71   0.000      X         0   0.004                     
                                              -Z          2  -0.010      Y       -71  -0.000                     
                                              +X          0   0.004      Z        -2   0.010                     
  
                    Static Seismic 2{1}       down       55   0.000      X         0   0.000                     
                                              -Z          2   0.067      Y       -55  -0.000                     
                                              +X          0   0.000      Z        -2  -0.067                     
  
                    Static Seismic 3{1}       down       46   0.000      X         0   0.003                     
                                              -Z          2  -0.011      Y       -46  -0.000                     
                                              +X          0   0.003      Z        -2   0.011                     
  
                    Static Seismic 4{1}       down       31   0.000      X         0   0.001                     
                                              -Z          2   0.066      Y       -31  -0.000                     
                                              +X          0   0.001      Z        -2  -0.066                     
  
                    Static Seismic 5{1}       down       59   0.000      X         0  -0.010                     
                                              -Z          2  -0.010      Y       -59  -0.000                     
                                              +X          0  -0.010      Z        -2   0.010                     
  
                    Static Seismic 6{1}       down       44   0.000      X         0  -0.012                     
                                              -Z          2   0.062      Y       -44  -0.000                     
                                              +X          0  -0.012      Z        -2  -0.062                     
  
                    Static Seismic 7{1}       down       33   0.000      X         0  -0.009                     
                                              -Z          2  -0.011      Y       -33  -0.000                     
                                              +X          0  -0.009      Z        -2   0.011                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 8{1}       down       17   0.000      X         0  -0.010                     
                                              -Z          2   0.062      Y       -17  -0.000                     
                                              +X          0  -0.010      Z        -2  -0.062                     
  
                    Pressure 1{1}             down        3   0.000      X         0   0.000                     
                                              +Z          2   0.000      Y        -3  -0.000                     
                                              -X          0  -0.000      Z         2   0.000                     
  
                    GT1{1}                    up              0.000      X            -0.058                     
                                              +Z              0.044      Y             0.000                     
                                              -X              0.058      Z             0.044                     
  
                    GT1P1{1}                  down        3   0.000      X         0  -0.058                     
                                              +Z          2   0.044      Y        -3  -0.000                     
                                              -X          0   0.058      Z         2   0.044                     
  
                    GT1P1E1{1}                down       74   0.000      X            -0.055                     
                                              +Z              0.055      Y       -74  -0.000                     
                                              -X              0.055      Z             0.055                     
  
                    GT1P1E2{1}                down       58   0.000      X            -0.058                     
                                              -Z              0.022      Y       -58  -0.000                     
                                              -X              0.058      Z            -0.022                     
  
                    GT1P1E3{1}                down       48   0.000      X            -0.055                     
                                              +Z              0.055      Y       -48  -0.000                     
                                              -X              0.055      Z             0.055                     
  
                    GT1P1E4{1}                down       34   0.000      X            -0.057                     
                                              -Z              0.022      Y       -34  -0.000                     
                                              -X              0.057      Z            -0.022                     
  
                    GT1P1E5{1}                down       62   0.000      X            -0.069                     
                                              +Z              0.055      Y       -62  -0.000                     
                                              -X              0.069      Z             0.055                     
  
                    GT1P1E6{1}                down       47   0.000      X            -0.070                     
                                              -Z              0.018      Y       -47  -0.000                     
                                              -X              0.070      Z            -0.018                     
  
                    GT1P1E7{1}                down       36   0.000      X            -0.067                     
                                              +Z              0.055      Y       -36  -0.000                     
                                              -X              0.067      Z             0.055                     
  
                    GT1P1E8{1}                down       20   0.000      X            -0.069                     
                                              -Z              0.018      Y       -20  -0.000                     
                                              -X              0.069      Z            -0.018                     
  
 Tag No.: <None>                                                                 
 S06                Gravity{1}                up              0.013      X        -3  -0.062                     
 S06  1   Guide                               left        3   0.062      Y             0.027                     
 Stiff   :RIGID                               forw            0.027      Z             0.013                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Thermal 1{1}              up         15   0.022      X       -20  -0.000                     
 Comp.Wt :   0.000                            left       20   0.000      Y       -11  -0.016                     
                                              back       11   0.016      Z        15   0.022                     
  
                    Static Seismic 1{1}       up        110   0.027      X        24   0.001                     
                                              rght       24   0.001      Y        11  -0.008                     
                                              forw       11  -0.008      Z       110   0.027                     
  
                    Static Seismic 2{1}       down       15   0.056      X        14   0.000                     
                                              rght       14   0.000      Y        11  -0.005                     
                                              forw       11  -0.005      Z       -15  -0.056                     
  
                    Static Seismic 3{1}       up        120   0.027      X        23   0.000                     
                                              rght       23   0.000      Y        11  -0.007                     
                                              forw       11  -0.007      Z       120   0.027                     
  
                    Static Seismic 4{1}       down       15   0.056      X        14   0.000                     
                                              rght       14   0.000      Y        11  -0.004                     
                                              forw       11  -0.004      Z       -15  -0.056                     
  
                    Static Seismic 5{1}       up        114   0.027      X       -31  -0.000                     
                                              left       31   0.000      Y        11  -0.008                     
                                              forw       11  -0.008      Z       114   0.027                     
  
                    Static Seismic 6{1}       down       15   0.052      X       -42  -0.000                     
                                              left       42   0.000      Y        11  -0.005                     
                                              forw       11  -0.005      Z       -15  -0.052                     
  
                    Static Seismic 7{1}       up        123   0.027      X       -32  -0.000                     
                                              left       32   0.000      Y        11  -0.008                     
                                              forw       11  -0.008      Z       123   0.027                     
  
                    Static Seismic 8{1}       down       15   0.053      X       -42  -0.000                     
                                              left       42   0.000      Y        11  -0.004                     
                                              forw       11  -0.004      Z       -15  -0.053                     
  
                    Pressure 1{1}             up          1   0.000      X        -1  -0.000                     
                                              left        1   0.000      Y         0  -0.000                     
                                              back        0   0.000      Z         1   0.000                     
  
                    GT1{1}                    up         15   0.035      X       -23  -0.062                     
                                              left       23   0.062      Y       -11   0.012                     
                                              back       11  -0.012      Z        15   0.035                     
  
                    GT1P1{1}                  up         15   0.035      X       -24  -0.062                     
                                              left       24   0.062      Y       -11   0.011                     
                                              back       11  -0.011      Z        15   0.035                     
  
                    GT1P1E1{1}                up        126   0.062      X            -0.061                     
                                              left            0.061      Y             0.003                     
                                              forw            0.003      Z       126   0.062                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E2{1}                down            0.021      X       -10  -0.062                     
                                              left       10   0.062      Y             0.007                     
                                              forw            0.007      Z            -0.021                     
  
                    GT1P1E3{1}                up        135   0.062      X        -1  -0.062                     
                                              left        1   0.062      Y             0.004                     
                                              forw            0.004      Z       135   0.062                     
  
                    GT1P1E4{1}                down            0.021      X       -10  -0.062                     
                                              left       10   0.062      Y             0.007                     
                                              forw            0.007      Z            -0.021                     
  
                    GT1P1E5{1}                up        129   0.062      X       -55  -0.062                     
                                              left       55   0.062      Y             0.003                     
                                              forw            0.003      Z       129   0.062                     
  
                    GT1P1E6{1}                down            0.017      X       -66  -0.062                     
                                              left       66   0.062      Y             0.007                     
                                              forw            0.007      Z            -0.017                     
  
                    GT1P1E7{1}                up        138   0.062      X       -56  -0.062                     
                                              left       56   0.062      Y             0.004                     
                                              forw            0.004      Z       138   0.062                     
  
                    GT1P1E8{1}                down            0.017      X       -66  -0.062                     
                                              left       66   0.062      Y             0.007                     
                                              forw            0.007      Z            -0.017                     
  
 Tag No.: <None>                                                                 
 S15                Gravity{1}                down      166   0.000      X             0.000                     
 S15  1   Guide                               left            0.025      Y      -166  -0.000                     
 Stiff   :RIGID                               back            0.000      Z            -0.025                     
  
                    Thermal 1{1}              up         56   0.000      X         0   0.000                     
 Comp.Wt :   0.000                            left      258   0.037      Y        56   0.000                     
                                              forw        0   0.000      Z      -258  -0.037                     
  
                    Static Seismic 1{1}       up        121   0.000      X         0   0.000                     
                                              rght      342   0.124      Y       121   0.000                     
                                              back        0  -0.000      Z       342   0.124                     
  
                    Static Seismic 2{1}       up         43   0.000      X         0   0.000                     
                                              rght      150   0.000      Y        43   0.000                     
                                              back        0  -0.000      Z       150   0.000                     
  
                    Static Seismic 3{1}       up         49   0.000      X         0   0.000                     
                                              rght      334   0.124      Y        49   0.000                     
                                              back        0  -0.000      Z       334   0.124                     
  
                    Static Seismic 4{1}       down       30   0.000      X         0   0.000                     
                                              rght      143   0.000      Y       -30  -0.000                     
                                              back        0  -0.000      Z       143   0.000                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 5{1}       up        134   0.000      X         0  -0.000                     
                                              rght      341   0.124      Y       134   0.000                     
                                              back        0   0.000      Z       341   0.124                     
  
                    Static Seismic 6{1}       up         54   0.000      X         0  -0.000                     
                                              rght      154   0.000      Y        54   0.000                     
                                              back        0   0.000      Z       154   0.000                     
  
                    Static Seismic 7{1}       up         61   0.000      X         0  -0.000                     
                                              rght      334   0.124      Y        61   0.000                     
                                              back        0   0.000      Z       334   0.124                     
  
                    Static Seismic 8{1}       down       20   0.000      X         0  -0.000                     
                                              rght      148   0.000      Y       -20  -0.000                     
                                              back        0   0.000      Z       148   0.000                     
  
                    Pressure 1{1}             up          4   0.000      X         0   0.000                     
                                              rght        1  -0.000      Y         4   0.000                     
                                              forw        0   0.000      Z         1  -0.000                     
  
                    GT1{1}                    down      110   0.000      X         0   0.000                     
                                              left      258   0.062      Y      -110  -0.000                     
                                              forw        0   0.000      Z      -258  -0.062                     
  
                    GT1P1{1}                  down      106   0.000      X         0   0.000                     
                                              left      257   0.062      Y      -106  -0.000                     
                                              forw        0   0.000      Z      -257  -0.062                     
  
                    GT1P1E1{1}                up         15   0.000      X             0.000                     
                                              rght       85   0.062      Y        15   0.000                     
                                              back            0.000      Z        85   0.062                     
  
                    GT1P1E2{1}                down       63   0.000      X             0.000                     
                                              left      107   0.062      Y       -63  -0.000                     
                                              back            0.000      Z      -107  -0.062                     
  
                    GT1P1E3{1}                down       58   0.000      X             0.000                     
                                              rght       77   0.062      Y       -58  -0.000                     
                                              back            0.000      Z        77   0.062                     
  
                    GT1P1E4{1}                down      136   0.000      X             0.000                     
                                              left      113   0.062      Y      -136  -0.000                     
                                              back            0.000      Z      -113  -0.062                     
  
                    GT1P1E5{1}                up         27   0.000      X             0.000                     
                                              rght       85   0.062      Y        27   0.000                     
                                              back            0.000      Z        85   0.062                     
  
                    GT1P1E6{1}                down       52   0.000      X             0.000                     
                                              left      103   0.062      Y       -52  -0.000                     
                                              back            0.000      Z      -103  -0.062                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E7{1}                down       45   0.000      X             0.000                     
                                              rght       77   0.062      Y       -45  -0.000                     
                                              back            0.000      Z        77   0.062                     
  
                    GT1P1E8{1}                down      126   0.000      X             0.000                     
                                              left      109   0.062      Y      -126  -0.000                     
                                              back            0.000      Z      -109  -0.062                     
  
 Tag No.: <None>                                                                 
 S15                Gravity{1}                forw       13   0.000      X        13   0.000                     
 S15  2   Line Stp                            down            0.000      Y            -0.000                     
 Stiff   :RIGID                               left            0.025      Z            -0.025                     
  
                    Thermal 1{1}              forw       12   0.000      X        12   0.000                     
 Comp.Wt :   0.000                            down            0.000      Y             0.000                     
                                              left            0.037      Z            -0.037                     
  
                    Static Seismic 1{1}       forw       53   0.000      X        53   0.000                     
                                              down            0.000      Y             0.000                     
                                              rght            0.124      Z             0.124                     
  
                    Static Seismic 2{1}       forw       46   0.000      X        46   0.000                     
                                              down            0.000      Y             0.000                     
                                              left            0.000      Z             0.000                     
  
                    Static Seismic 3{1}       forw       54   0.000      X        54   0.000                     
                                              down            0.000      Y             0.000                     
                                              rght            0.124      Z             0.124                     
  
                    Static Seismic 4{1}       forw       48   0.000      X        48   0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.000      Z             0.000                     
  
                    Static Seismic 5{1}       back       13   0.000      X       -13  -0.000                     
                                              down            0.000      Y             0.000                     
                                              rght            0.124      Z             0.124                     
  
                    Static Seismic 6{1}       back       18   0.000      X       -18  -0.000                     
                                              down            0.000      Y             0.000                     
                                              left            0.000      Z             0.000                     
  
                    Static Seismic 7{1}       back       12   0.000      X       -12  -0.000                     
                                              down            0.000      Y             0.000                     
                                              rght            0.124      Z             0.124                     
  
                    Static Seismic 8{1}       back       17   0.000      X       -17  -0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.000      Z             0.000                     
  
                    Pressure 1{1}             forw        1   0.000      X         1   0.000                     
                                              down            0.000      Y             0.000                     
                                              left            0.000      Z            -0.000                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  52 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1{1}                    forw       25   0.000      X        25   0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z            -0.062                     
  
                    GT1P1{1}                  forw       26   0.000      X        26   0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z            -0.062                     
  
                    GT1P1E1{1}                forw       79   0.000      X        79   0.000                     
                                              down            0.000      Y             0.000                     
                                              rght            0.062      Z             0.062                     
  
                    GT1P1E2{1}                forw       72   0.000      X        72   0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z            -0.062                     
  
                    GT1P1E3{1}                forw       79   0.000      X        79   0.000                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z             0.062                     
  
                    GT1P1E4{1}                forw       73   0.000      X        73   0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z            -0.062                     
  
                    GT1P1E5{1}                forw       12   0.000      X        12   0.000                     
                                              down            0.000      Y             0.000                     
                                              rght            0.062      Z             0.062                     
  
                    GT1P1E6{1}                forw        8   0.000      X         8   0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z            -0.062                     
  
                    GT1P1E7{1}                forw       14   0.000      X        14   0.000                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z             0.062                     
  
                    GT1P1E8{1}                forw        9   0.000      X         9   0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z            -0.062                     
  
 Tag No.: <None>                                                                 
 S19                Gravity{1}                down      103   0.000      X            -0.010                     
 S19  2   Guide                               rght            0.010      Y      -103  -0.000                     
 Stiff   :RIGID                               back            0.020      Z            -0.020                     
  
                    Thermal 1{1}              up         37   0.000      X        21   0.017                     
 Comp.Wt :   0.000                            left       21   0.017      Y        37   0.000                     
                                              back       47   0.037      Z       -47  -0.037                     
  
                    Static Seismic 1{1}       down      109   0.000      X       -21  -0.004                     
                                              rght       21   0.004      Y      -109  -0.000                     
                                              forw       47   0.131      Z        47   0.131                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:44 PM   ETF LI FAC BACKUP MAX TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  53 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 2{1}       down       28   0.000      X       -21  -0.001                     
                                              rght       21   0.001      Y       -28  -0.000                     
                                              forw       47   0.004      Z        47   0.004                     
  
                    Static Seismic 3{1}       down      121   0.000      X       -21  -0.004                     
                                              rght       21   0.004      Y      -121  -0.000                     
                                              forw       47   0.132      Z        47   0.132                     
  
                    Static Seismic 4{1}       down       38   0.000      X       -21  -0.001                     
                                              rght       21   0.001      Y       -38  -0.000                     
                                              forw       47   0.005      Z        47   0.005                     
  
                    Static Seismic 5{1}       down      119   0.000      X       -21  -0.012                     
                                              rght       21   0.012      Y      -119  -0.000                     
                                              forw       47   0.133      Z        47   0.133                     
  
                    Static Seismic 6{1}       down       33   0.000      X       -21  -0.009                     
                                              rght       21   0.009      Y       -33  -0.000                     
                                              forw       47   0.006      Z        47   0.006                     
  
                    Static Seismic 7{1}       down      130   0.000      X       -21  -0.013                     
                                              rght       21   0.013      Y      -130  -0.000                     
                                              forw       47   0.134      Z        47   0.134                     
  
                    Static Seismic 8{1}       down       43   0.000      X       -21  -0.010                     
                                              rght       21   0.010      Y       -43  -0.000                     
                                              forw       47   0.006      Z        47   0.006                     
  
                    Pressure 1{1}             down        1   0.000      X         0   0.000                     
                                              left        0   0.000      Y        -1  -0.000                     
                                              back        0  -0.000      Z         0   0.000                     
  
                    GT1{1}                    down       66   0.000      X        21   0.006                     
                                              left       21   0.006      Y       -66  -0.000                     
                                              back       47   0.057      Z       -47  -0.057                     
  
                    GT1P1{1}                  down       66   0.000      X        21   0.006                     
                                              left       21   0.006      Y       -66  -0.000                     
                                              back       47   0.057      Z       -47  -0.057                     
  
                    GT1P1E1{1}                down      175   0.000      X         0   0.003                     
                                              rght        0  -0.003      Y      -175  -0.000                     
                                              forw            0.074      Z             0.074                     
  
                    GT1P1E2{1}                down       94   0.000      X         0   0.005                     
                                              rght        0  -0.005      Y       -94  -0.000                     
                                              back            0.053      Z            -0.053                     
  
                    GT1P1E3{1}                down      187   0.000      X         0   0.002                     
                                              rght        0  -0.002      Y      -187  -0.000                     
                                              forw            0.075      Z             0.075                     
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ETF Load-In Facility Backup Max Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E4{1}                down      105   0.000      X         0   0.005                     
                                              rght        0  -0.005      Y      -105  -0.000                     
                                              back            0.053      Z            -0.053                     
  
                    GT1P1E5{1}                down      186   0.000      X         0  -0.006                     
                                              rght        0   0.006      Y      -186  -0.000                     
                                              forw            0.076      Z             0.076                     
  
                    GT1P1E6{1}                down       99   0.000      X         0  -0.003                     
                                              rght        0   0.003      Y       -99  -0.000                     
                                              back            0.051      Z            -0.051                     
  
                    GT1P1E7{1}                down      196   0.000      X         0  -0.007                     
                                              rght        0   0.007      Y      -196  -0.000                     
                                              forw            0.076      Z             0.076                     
  
                    GT1P1E8{1}                down      110   0.000      X         0  -0.004                     
                                              rght        0   0.004      Y      -110  -0.000                     
                                              back            0.051      Z            -0.051                     
  
 Tag No.: <None>                                                                 
 S20                Gravity{1}                down      466   0.000      X        -2  -0.062                     
 S20  1   Guide                               rght        2   0.062      Y      -466  -0.000                     
 Stiff   :RIGID                               back            0.020      Z            -0.020                     
  
                    Thermal 1{1}              up          3   0.000      X        12   0.001                     
 Comp.Wt :   0.000                            left       12   0.001      Y         3   0.000                     
                                              forw      361   0.021      Z       361   0.021                     
  
                    Static Seismic 1{1}       up         57   0.000      X        61   0.123                     
                                              left       61   0.123      Y        57   0.000                     
                                              back      361  -0.132      Z      -361   0.132                     
  
                    Static Seismic 2{1}       up         51   0.000      X        79   0.123                     
                                              left       79   0.123      Y        51   0.000                     
                                              back      361  -0.005      Z      -361   0.005                     
  
                    Static Seismic 3{1}       down       56   0.000      X        60   0.123                     
                                              left       60   0.123      Y       -56  -0.000                     
                                              back      361  -0.133      Z      -361   0.133                     
  
                    Static Seismic 4{1}       down       62   0.000      X        79   0.123                     
                                              left       79   0.123      Y       -62  -0.000                     
                                              back      361  -0.005      Z      -361   0.005                     
  
                    Static Seismic 5{1}       up         57   0.000      X      -104  -0.001                     
                                              rght      104   0.001      Y        57   0.000                     
                                              back      361  -0.134      Z      -361   0.134                     
  
                    Static Seismic 6{1}       up         52   0.000      X       -86  -0.001                     
                                              rght       86   0.001      Y        52   0.000                     
                                              back      361  -0.006      Z      -361   0.006                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 7{1}       down       56   0.000      X      -105  -0.001                     
                                              rght      105   0.001      Y       -56  -0.000                     
                                              back      361  -0.135      Z      -361   0.135                     
  
                    Static Seismic 8{1}       down       62   0.000      X       -86  -0.001                     
                                              rght       86   0.001      Y       -62  -0.000                     
                                              back      361  -0.007      Z      -361   0.007                     
  
                    Pressure 1{1}             up          0   0.000      X         0   0.000                     
                                              rght        0  -0.000      Y         0   0.000                     
                                              back        0  -0.001      Z         0   0.001                     
  
                    GT1{1}                    down      463   0.000      X         9  -0.061                     
                                              left        9  -0.061      Y      -463  -0.000                     
                                              forw      361   0.000      Z       361   0.000                     
  
                    GT1P1{1}                  down      463   0.000      X         9  -0.061                     
                                              left        9  -0.061      Y      -463  -0.000                     
                                              forw      361   0.001      Z       361   0.001                     
  
                    GT1P1E1{1}                down      406   0.000      X        70   0.062                     
                                              left       70   0.062      Y      -406  -0.000                     
                                              forw        0   0.134      Z         0   0.134                     
  
                    GT1P1E2{1}                down      412   0.000      X        89   0.062                     
                                              left       89   0.062      Y      -412  -0.000                     
                                              forw        0   0.006      Z         0   0.006                     
  
                    GT1P1E3{1}                down      519   0.000      X        70   0.062                     
                                              left       70   0.062      Y      -519  -0.000                     
                                              forw        0   0.134      Z         0   0.134                     
  
                    GT1P1E4{1}                down      525   0.000      X        88   0.062                     
                                              left       88   0.062      Y      -525  -0.000                     
                                              forw        0   0.006      Z         0   0.006                     
  
                    GT1P1E5{1}                down      406   0.000      X       -94  -0.062                     
                                              rght       94   0.062      Y      -406  -0.000                     
                                              forw        0   0.135      Z         0   0.135                     
  
                    GT1P1E6{1}                down      411   0.000      X       -76  -0.062                     
                                              rght       76   0.062      Y      -411  -0.000                     
                                              forw        0   0.008      Z         0   0.008                     
  
                    GT1P1E7{1}                down      519   0.000      X       -95  -0.062                     
                                              rght       95   0.062      Y      -519  -0.000                     
                                              forw        0   0.136      Z         0   0.136                     
  
                    GT1P1E8{1}                down      525   0.000      X       -77  -0.062                     
                                              rght       77   0.062      Y      -525  -0.000                     
                                              forw        0   0.008      Z         0   0.008                       
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          **              AUTOPIPE SYSTEM INFORMATION               ** 
          **                                                        ** 
          ************************************************************ 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
  
 Tag No.: <None>                                                                 
 A03                Gravity{1}                down       26   0.000      X             0.003                     
 A03  1   Guide                               left            0.062      Y       -26  -0.000                     
 Stiff   :RIGID                               forw            0.003      Z            -0.062                     
  
                    Thermal 1{1}              down        1   0.000      X        19   0.026                     
 Comp.Wt :   0.000                            rght       10   0.014      Y        -1  -0.000                     
                                              forw       19   0.026      Z        10   0.014                     
  
                    Static Seismic 1{1}       up          3   0.000      X       -18   0.101                     
                                              rght        2   0.110      Y         3   0.000                     
                                              back       18  -0.101      Z         2   0.110                     
  
                    Static Seismic 2{1}       up          3   0.000      X       -18   0.096                     
                                              left       10   0.007      Y         3   0.000                     
                                              back       18  -0.096      Z       -10  -0.007                     
  
                    Static Seismic 3{1}       down        3   0.000      X       -18   0.101                     
                                              rght        1   0.110      Y        -3  -0.000                     
                                              back       18  -0.101      Z         1   0.110                     
  
                    Static Seismic 4{1}       down        3   0.000      X       -18   0.096                     
                                              left       10   0.007      Y        -3  -0.000                     
                                              back       18  -0.096      Z       -10  -0.007                     
  
                    Static Seismic 5{1}       up          3   0.000      X       -18  -0.027                     
                                              rght        5   0.110      Y         3   0.000                     
                                              back       18   0.027      Z         5   0.110                     
  
                    Static Seismic 6{1}       up          3   0.000      X       -18  -0.033                     
                                              left       10   0.005      Y         3   0.000                     
                                              back       18   0.033      Z       -10  -0.005                     
  
                    Static Seismic 7{1}       down        3   0.000      X       -18  -0.027                     
                                              rght        4   0.110      Y        -3  -0.000                     
                                              back       18   0.027      Z         4   0.110                     
  
                    Static Seismic 8{1}       down        3   0.000      X       -18  -0.033                     
                                              left       10   0.005      Y        -3  -0.000                     
                                              back       18   0.033      Z       -10  -0.005                     
  
                    Pressure 1{1}             up          0   0.000      X         0  -0.001                     
                                              rght        0  -0.000      Y         0   0.000                     
                                              back        0   0.001      Z         0  -0.000                     
  
                    GT1{1}                    down       27   0.000      X        19   0.029                     
                                              rght       10  -0.048      Y       -27  -0.000                     
                                              forw       19   0.029      Z        10  -0.048                     
  
                    GT1P1{1}                  down       27   0.000      X        18   0.029                     
                                              rght       10  -0.048      Y       -27  -0.000                       
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   2 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                                              forw       18   0.029      Z        10  -0.049                     
  
                    GT1P1E1{1}                down       23   0.000      X             0.130                     
                                              rght       11   0.062      Y       -23  -0.000                     
                                              forw            0.130      Z        11   0.062                     
  
                    GT1P1E2{1}                down       24   0.000      X             0.125                     
                                              left           -0.055      Y       -24  -0.000                     
                                              forw            0.125      Z            -0.055                     
  
                    GT1P1E3{1}                down       30   0.000      X             0.130                     
                                              rght       11   0.062      Y       -30  -0.000                     
                                              forw            0.130      Z        11   0.062                     
  
                    GT1P1E4{1}                down       30   0.000      X             0.125                     
                                              left           -0.055      Y       -30  -0.000                     
                                              forw            0.125      Z            -0.055                     
  
                    GT1P1E5{1}                down       24   0.000      X             0.002                     
                                              rght       14   0.062      Y       -24  -0.000                     
                                              forw            0.002      Z        14   0.062                     
  
                    GT1P1E6{1}                down       24   0.000      X            -0.004                     
                                              left           -0.053      Y       -24  -0.000                     
                                              back            0.004      Z            -0.053                     
  
                    GT1P1E7{1}                down       30   0.000      X             0.002                     
                                              rght       14   0.062      Y       -30  -0.000                     
                                              forw            0.002      Z        14   0.062                     
  
                    GT1P1E8{1}                down       30   0.000      X            -0.004                     
                                              left           -0.053      Y       -30  -0.000                     
                                              back            0.004      Z            -0.053                     
  
 Tag No.: <None>                                                                 
 A10                Gravity{1}                down       43   0.000      X             0.002                     
 A10  1   Guide                               left            0.062      Y       -43  -0.000                     
 Stiff   :RIGID                               forw            0.002      Z            -0.062                     
  
                    Thermal 1{1}              up          0   0.000      X        51   0.024                     
 Comp.Wt :   0.000                            left       23   0.000      Y         0   0.000                     
                                              forw       51   0.024      Z       -23  -0.000                     
  
                    Static Seismic 1{1}       up          5   0.000      X       -51   0.089                     
                                              rght       22   0.120      Y         5   0.000                     
                                              back       51  -0.089      Z        22   0.120                     
  
                    Static Seismic 2{1}       up          5   0.000      X       -51   0.088                     
                                              rght        4   0.000      Y         5   0.000                     
                                              back       51  -0.088      Z         4   0.000                     
  
                    Static Seismic 3{1}       down        5   0.000      X       -51   0.089                       
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   3 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                                              rght       22   0.120      Y        -5  -0.000                     
                                              back       51  -0.089      Z        22   0.120                     
  
                    Static Seismic 4{1}       down        5   0.000      X       -51   0.088                     
                                              rght        5   0.000      Y        -5  -0.000                     
                                              back       51  -0.088      Z         5   0.000                     
  
                    Static Seismic 5{1}       up          5   0.000      X       -51  -0.036                     
                                              rght       22   0.119      Y         5   0.000                     
                                              back       51   0.036      Z        22   0.119                     
  
                    Static Seismic 6{1}       up          5   0.000      X       -51  -0.039                     
                                              rght        9   0.000      Y         5   0.000                     
                                              back       51   0.039      Z         9   0.000                     
  
                    Static Seismic 7{1}       down        5   0.000      X       -51  -0.037                     
                                              rght       22   0.118      Y        -5  -0.000                     
                                              back       51   0.037      Z        22   0.118                     
  
                    Static Seismic 8{1}       down        5   0.000      X       -51  -0.039                     
                                              rght        9   0.000      Y        -5  -0.000                     
                                              back       51   0.039      Z         9   0.000                     
  
                    Pressure 1{1}             down        0   0.000      X         0  -0.000                     
                                              rght        0   0.000      Y         0  -0.000                     
                                              back        0   0.000      Z         0   0.000                     
  
                    GT1{1}                    down       43   0.000      X        51   0.027                     
                                              left       23   0.062      Y       -43  -0.000                     
                                              forw       51   0.027      Z       -23  -0.062                     
  
                    GT1P1{1}                  down       43   0.000      X        51   0.026                     
                                              left       22   0.062      Y       -43  -0.000                     
                                              forw       51   0.026      Z       -22  -0.062                     
  
                    GT1P1E1{1}                down       38   0.000      X             0.116                     
                                              left        0  -0.058      Y       -38  -0.000                     
                                              forw            0.116      Z         0   0.058                     
  
                    GT1P1E2{1}                down       38   0.000      X             0.114                     
                                              left       18   0.062      Y       -38  -0.000                     
                                              forw            0.114      Z       -18  -0.062                     
  
                    GT1P1E3{1}                down       48   0.000      X             0.116                     
                                              left        0  -0.058      Y       -48  -0.000                     
                                              forw            0.116      Z         0   0.058                     
  
                    GT1P1E4{1}                down       48   0.000      X             0.114                     
                                              left       18   0.062      Y       -48  -0.000                     
                                              forw            0.114      Z       -18  -0.062                     
  
                    GT1P1E5{1}                down       37   0.000      X            -0.010                       
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   4 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                                              left        0  -0.057      Y       -37  -0.000                     
                                              back            0.010      Z         0   0.057                     
  
                    GT1P1E6{1}                down       37   0.000      X            -0.012                     
                                              left       13   0.062      Y       -37  -0.000                     
                                              back            0.012      Z       -13  -0.062                     
  
                    GT1P1E7{1}                down       48   0.000      X            -0.010                     
                                              left        0  -0.056      Y       -48  -0.000                     
                                              back            0.010      Z         0   0.056                     
  
                    GT1P1E8{1}                down       47   0.000      X            -0.013                     
                                              left       13   0.062      Y       -47  -0.000                     
                                              back            0.013      Z       -13  -0.062                     
  
 Tag No.: <None>                                                                 
 A11                Gravity{1}                down       67   0.000      X             0.002                     
 A11  1   Guide                               left            0.061      Y       -67  -0.000                     
 Stiff   :RIGID                               forw            0.002      Z            -0.061                     
  
                    Thermal 1{1}              up          2   0.000      X        -2  -0.000                     
 Comp.Wt :   0.000                            rght       43   0.001      Y         2   0.000                     
                                              back        2   0.000      Z        43   0.001                     
  
                    Static Seismic 1{1}       up          8   0.000      X         2   0.089                     
                                              left       42  -0.122      Y         8   0.000                     
                                              forw        2   0.089      Z       -42   0.122                     
  
                    Static Seismic 2{1}       up          8   0.000      X         2   0.088                     
                                              left       42   0.001      Y         8   0.000                     
                                              forw        2   0.088      Z       -42  -0.001                     
  
                    Static Seismic 3{1}       down        8   0.000      X         2   0.089                     
                                              left       42  -0.122      Y        -8  -0.000                     
                                              forw        2   0.089      Z       -42   0.122                     
  
                    Static Seismic 4{1}       down        8   0.000      X         2   0.088                     
                                              left       42   0.001      Y        -8  -0.000                     
                                              forw        2   0.088      Z       -42  -0.001                     
  
                    Static Seismic 5{1}       up          8   0.000      X         2  -0.036                     
                                              left       42  -0.122      Y         8   0.000                     
                                              forw        2  -0.036      Z       -42   0.122                     
  
                    Static Seismic 6{1}       up          8   0.000      X         2  -0.039                     
                                              left       42  -0.000      Y         8   0.000                     
                                              forw        2  -0.039      Z       -42   0.000                     
  
                    Static Seismic 7{1}       down        8   0.000      X         2  -0.037                     
                                              left       41  -0.122      Y        -8  -0.000                     
                                              forw        2  -0.037      Z       -41   0.122                     
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 612 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 611 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   5 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 8{1}       down        8   0.000      X         2  -0.039                     
                                              left       42  -0.001      Y        -8  -0.000                     
                                              forw        2  -0.039      Z       -42   0.001                     
  
                    Pressure 1{1}             down        0   0.000      X         0   0.000                     
                                              left        1   0.000      Y         0  -0.000                     
                                              forw        0   0.000      Z        -1  -0.000                     
  
                    GT1{1}                    down       64   0.000      X        -2   0.002                     
                                              rght       43  -0.060      Y       -64  -0.000                     
                                              back        2  -0.002      Z        43  -0.060                     
  
                    GT1P1{1}                  down       64   0.000      X        -2   0.002                     
                                              rght       42  -0.060      Y       -64  -0.000                     
                                              back        2  -0.002      Z        42  -0.060                     
  
                    GT1P1E1{1}                down       57   0.000      X             0.092                     
                                              rght            0.062      Y       -57  -0.000                     
                                              forw            0.092      Z             0.062                     
  
                    GT1P1E2{1}                down       57   0.000      X             0.090                     
                                              left            0.062      Y       -57  -0.000                     
                                              forw            0.090      Z            -0.062                     
  
                    GT1P1E3{1}                down       73   0.000      X             0.091                     
                                              rght        0   0.062      Y       -73  -0.000                     
                                              forw            0.091      Z         0   0.062                     
  
                    GT1P1E4{1}                down       73   0.000      X             0.090                     
                                              left            0.061      Y       -73  -0.000                     
                                              forw            0.090      Z            -0.061                     
  
                    GT1P1E5{1}                down       56   0.000      X            -0.034                     
                                              rght            0.062      Y       -56  -0.000                     
                                              back            0.034      Z             0.062                     
  
                    GT1P1E6{1}                down       56   0.000      X            -0.036                     
                                              left            0.060      Y       -56  -0.000                     
                                              back            0.036      Z            -0.060                     
  
                    GT1P1E7{1}                down       72   0.000      X            -0.034                     
                                              rght        2   0.062      Y       -72  -0.000                     
                                              back            0.034      Z         2   0.062                     
  
                    GT1P1E8{1}                down       72   0.000      X            -0.037                     
                                              left            0.060      Y       -72  -0.000                     
                                              back            0.037      Z            -0.060                     
  
 Tag No.: <None>                                                                 
 A12                Gravity{1}                down       23   0.000      X             0.002                     
 A12  2   Guide                               left       15   0.062      Y       -23  -0.000                     
 Stiff   :RIGID                               forw            0.002      Z       -15  -0.062                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   6 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Thermal 1{1}              down        3   0.000      X       -14  -0.025                     
 Comp.Wt :   0.000                            rght       30   0.027      Y        -3  -0.000                     
                                              back       14   0.025      Z        30   0.027                     
  
                    Static Seismic 1{1}       down        7   0.000      X        14   0.089                     
                                              rght       73   0.098      Y        -7  -0.000                     
                                              forw       14   0.089      Z        73   0.098                     
  
                    Static Seismic 2{1}       down        1   0.000      X        14   0.088                     
                                              left       92   0.026      Y        -1  -0.000                     
                                              forw       14   0.088      Z       -92  -0.026                     
  
                    Static Seismic 3{1}       down       13   0.000      X        14   0.089                     
                                              rght       62   0.098      Y       -13  -0.000                     
                                              forw       14   0.089      Z        62   0.098                     
  
                    Static Seismic 4{1}       down        7   0.000      X        14   0.087                     
                                              left      101   0.026      Y        -7  -0.000                     
                                              forw       14   0.087      Z      -101  -0.026                     
  
                    Static Seismic 5{1}       up          3   0.000      X        14  -0.036                     
                                              rght       70   0.098      Y         3   0.000                     
                                              forw       14  -0.036      Z        70   0.098                     
  
                    Static Seismic 6{1}       up          9   0.000      X        14  -0.039                     
                                              left       95   0.026      Y         9   0.000                     
                                              forw       14  -0.039      Z       -95  -0.026                     
  
                    Static Seismic 7{1}       down        4   0.000      X        14  -0.037                     
                                              rght       59   0.098      Y        -4  -0.000                     
                                              forw       14  -0.037      Z        59   0.098                     
  
                    Static Seismic 8{1}       up          3   0.000      X        14  -0.039                     
                                              left      105   0.026      Y         3   0.000                     
                                              forw       14  -0.039      Z      -105  -0.026                     
  
                    Pressure 1{1}             up          0   0.000      X         0   0.000                     
                                              left        0   0.001      Y         0   0.000                     
                                              back        0  -0.000      Z         0  -0.001                     
  
                    GT1{1}                    down       26   0.000      X       -14  -0.022                     
                                              rght       15  -0.035      Y       -26  -0.000                     
                                              back       14   0.022      Z        15  -0.035                     
  
                    GT1P1{1}                  down       26   0.000      X       -14  -0.022                     
                                              rght       15  -0.036      Y       -26  -0.000                     
                                              back       14   0.022      Z        15  -0.036                     
  
                    GT1P1E1{1}                down       33   0.000      X             0.067                     
                                              rght       88   0.062      Y       -33  -0.000                     
                                              forw            0.067      Z        88   0.062                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   7 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E2{1}                down       27   0.000      X             0.066                     
                                              left       77   0.062      Y       -27  -0.000                     
                                              forw            0.066      Z       -77  -0.062                     
  
                    GT1P1E3{1}                down       40   0.000      X             0.067                     
                                              rght       77   0.062      Y       -40  -0.000                     
                                              forw            0.067      Z        77   0.062                     
  
                    GT1P1E4{1}                down       34   0.000      X             0.066                     
                                              left       86   0.062      Y       -34  -0.000                     
                                              forw            0.066      Z       -86  -0.062                     
  
                    GT1P1E5{1}                down       23   0.000      X            -0.058                     
                                              rght       85   0.062      Y       -23  -0.000                     
                                              back            0.058      Z        85   0.062                     
  
                    GT1P1E6{1}                down       17   0.000      X            -0.060                     
                                              left       80   0.062      Y       -17  -0.000                     
                                              back            0.060      Z       -80  -0.062                     
  
                    GT1P1E7{1}                down       30   0.000      X            -0.058                     
                                              rght       74   0.062      Y       -30  -0.000                     
                                              back            0.058      Z        74   0.062                     
  
                    GT1P1E8{1}                down       23   0.000      X            -0.061                     
                                              left       90   0.062      Y       -23  -0.000                     
                                              back            0.061      Z       -90  -0.062                     
  
 Tag No.: <None>                                                                 
 A16                Gravity{1}                down       46   0.000      X             0.003                     
 A16  1   Guide                               left            0.003      Y       -46  -0.000                     
 Stiff   :RIGID                               back            0.062      Z            -0.062                     
  
                    Thermal 1{1}              up          7   0.000      X       -22  -0.027                     
 Comp.Wt :   0.000                            rght       22   0.027      Y         7   0.000                     
                                              forw       20   0.025      Z        20   0.025                     
  
                    Static Seismic 1{1}       up         20   0.000      X        64   0.086                     
                                              left       64   0.086      Y        20   0.000                     
                                              back       20  -0.098      Z       -20   0.098                     
  
                    Static Seismic 2{1}       up         11   0.000      X        54   0.086                     
                                              left       54   0.086      Y        11   0.000                     
                                              back       20   0.029      Z       -20  -0.029                     
  
                    Static Seismic 3{1}       up         11   0.000      X        62   0.086                     
                                              left       62   0.086      Y        11   0.000                     
                                              back       20  -0.098      Z       -20   0.098                     
  
                    Static Seismic 4{1}       up          2   0.000      X        52   0.086                     
                                              left       52   0.086      Y         2   0.000                     
                                              back       20   0.029      Z       -20  -0.029                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 5{1}       up          6   0.000      X       -12  -0.038                     
                                              rght       12   0.038      Y         6   0.000                     
                                              back       20  -0.097      Z       -20   0.097                     
  
                    Static Seismic 6{1}       down        4   0.000      X       -16  -0.038                     
                                              rght       16   0.038      Y        -4  -0.000                     
                                              back       20   0.030      Z       -20  -0.030                     
  
                    Static Seismic 7{1}       down        4   0.000      X       -12  -0.038                     
                                              rght       12   0.038      Y        -4  -0.000                     
                                              back       20  -0.096      Z       -20   0.096                     
  
                    Static Seismic 8{1}       down       14   0.000      X       -15  -0.038                     
                                              rght       15   0.038      Y       -14  -0.000                     
                                              back       20   0.030      Z       -20  -0.030                     
  
                    Pressure 1{1}             down        0   0.000      X         0   0.001                     
                                              rght        0  -0.001      Y         0  -0.000                     
                                              forw        0  -0.001      Z         0  -0.001                     
  
                    GT1{1}                    down       38   0.000      X       -22  -0.024                     
                                              rght       22   0.024      Y       -38  -0.000                     
                                              forw       20  -0.038      Z        20  -0.038                     
  
                    GT1P1{1}                  down       38   0.000      X       -22  -0.024                     
                                              rght       22   0.024      Y       -38  -0.000                     
                                              forw       20  -0.038      Z        20  -0.038                     
  
                    GT1P1E1{1}                down       18   0.000      X        42   0.062                     
                                              left       42   0.062      Y       -18  -0.000                     
                                              forw            0.059      Z             0.059                     
  
                    GT1P1E2{1}                down       27   0.000      X        32   0.062                     
                                              left       32   0.062      Y       -27  -0.000                     
                                              back            0.067      Z            -0.067                     
  
                    GT1P1E3{1}                down       28   0.000      X        40   0.062                     
                                              left       40   0.062      Y       -28  -0.000                     
                                              forw            0.059      Z             0.059                     
  
                    GT1P1E4{1}                down       37   0.000      X        30   0.062                     
                                              left       30   0.062      Y       -37  -0.000                     
                                              back            0.067      Z            -0.067                     
  
                    GT1P1E5{1}                down       33   0.000      X       -34  -0.062                     
                                              rght       34   0.062      Y       -33  -0.000                     
                                              forw            0.058      Z             0.058                     
  
                    GT1P1E6{1}                down       42   0.000      X       -38  -0.062                     
                                              rght       38   0.062      Y       -42  -0.000                     
                                              back            0.068      Z            -0.068                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE   9 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E7{1}                down       42   0.000      X       -34  -0.062                     
                                              rght       34   0.062      Y       -42  -0.000                     
                                              forw            0.058      Z             0.058                     
  
                    GT1P1E8{1}                down       52   0.000      X       -37  -0.062                     
                                              rght       37   0.062      Y       -52  -0.000                     
                                              back            0.069      Z            -0.069                     
  
 Tag No.: <None>                                                                 
 A17                Gravity{1}                down       41   0.000      X             0.001                     
 A17  1   Guide                               left            0.001      Y       -41  -0.000                     
 Stiff   :RIGID                               back            0.062      Z            -0.062                     
  
                    Thermal 1{1}              down       29   0.000      X       -42  -0.002                     
 Comp.Wt :   0.000                            rght       42   0.002      Y       -29  -0.000                     
                                              forw       26   0.001      Z        26   0.001                     
  
                    Static Seismic 1{1}       down       11   0.000      X        55   0.062                     
                                              left       55   0.062      Y       -11  -0.000                     
                                              back       27  -0.098      Z       -27   0.098                     
  
                    Static Seismic 2{1}       up          1   0.000      X        69   0.062                     
                                              left       69   0.062      Y         1   0.000                     
                                              back       27   0.029      Z       -27  -0.029                     
  
                    Static Seismic 3{1}       down       23   0.000      X        58   0.062                     
                                              left       58   0.062      Y       -23  -0.000                     
                                              back       27  -0.097      Z       -27   0.097                     
  
                    Static Seismic 4{1}       down       11   0.000      X        72   0.062                     
                                              left       72   0.062      Y       -11  -0.000                     
                                              back       27   0.029      Z       -27  -0.029                     
  
                    Static Seismic 5{1}       up          2   0.000      X        42  -0.059                     
                                              left       42  -0.059      Y         2   0.000                     
                                              back       27  -0.097      Z       -27   0.097                     
  
                    Static Seismic 6{1}       up         15   0.000      X        42  -0.054                     
                                              left       42  -0.054      Y        15   0.000                     
                                              back       27   0.030      Z       -27  -0.030                     
  
                    Static Seismic 7{1}       down        9   0.000      X        42  -0.058                     
                                              left       42  -0.058      Y        -9  -0.000                     
                                              back       27  -0.096      Z       -27   0.096                     
  
                    Static Seismic 8{1}       up          4   0.000      X        42  -0.053                     
                                              left       42  -0.053      Y         4   0.000                     
                                              back       27   0.031      Z       -27  -0.031                     
  
                    Pressure 1{1}             up          1   0.000      X         0   0.001                     
                                              rght        0  -0.001      Y         1   0.000                     
                                              forw        1  -0.000      Z         1  -0.000                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  10 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1{1}                    down       70   0.000      X       -42  -0.001                     
                                              rght       42   0.001      Y       -70  -0.000                     
                                              forw       26  -0.061      Z        26  -0.061                     
  
                    GT1P1{1}                  down       70   0.000      X       -42   0.000                     
                                              rght       42  -0.000      Y       -70  -0.000                     
                                              forw       27  -0.062      Z        27  -0.062                     
  
                    GT1P1E1{1}                down       81   0.000      X        13   0.062                     
                                              left       13   0.062      Y       -81  -0.000                     
                                              forw            0.036      Z             0.036                     
  
                    GT1P1E2{1}                down       69   0.000      X        27   0.062                     
                                              left       27   0.062      Y       -69  -0.000                     
                                              back            0.090      Z            -0.090                     
  
                    GT1P1E3{1}                down       93   0.000      X        16   0.062                     
                                              left       16   0.062      Y       -93  -0.000                     
                                              forw            0.036      Z             0.036                     
  
                    GT1P1E4{1}                down       81   0.000      X        30   0.062                     
                                              left       30   0.062      Y       -81  -0.000                     
                                              back            0.091      Z            -0.091                     
  
                    GT1P1E5{1}                down       67   0.000      X            -0.059                     
                                              rght            0.059      Y       -67  -0.000                     
                                              forw            0.035      Z             0.035                     
  
                    GT1P1E6{1}                down       55   0.000      X            -0.054                     
                                              rght            0.054      Y       -55  -0.000                     
                                              back            0.092      Z            -0.092                     
  
                    GT1P1E7{1}                down       79   0.000      X            -0.058                     
                                              rght            0.058      Y       -79  -0.000                     
                                              forw            0.035      Z             0.035                     
  
                    GT1P1E8{1}                down       66   0.000      X            -0.053                     
                                              rght            0.053      Y       -66  -0.000                     
                                              back            0.092      Z            -0.092                     
  
 Tag No.: <None>                                                                 
 A18                Gravity{1}                down      166   0.000      X            -0.005                     
 A18  1   Guide                               rght            0.005      Y      -166  -0.000                     
 Stiff   :RIGID                               back            0.062      Z            -0.062                     
  
                    Thermal 1{1}              up         63   0.000      X        -4  -0.001                     
 Comp.Wt :   0.000                            rght        4   0.001      Y        63   0.000                     
                                              back       80   0.028      Z       -80  -0.028                     
  
                    Static Seismic 1{1}       up         25   0.000      X         5   0.068                     
                                              left        5   0.068      Y        25   0.000                     
                                              forw       81   0.098      Z        81   0.098                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  11 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 2{1}       up         34   0.000      X         6   0.068                     
                                              left        6   0.068      Y        34   0.000                     
                                              forw       81  -0.029      Z        81  -0.029                     
  
                    Static Seismic 3{1}       down       15   0.000      X         3   0.068                     
                                              left        3   0.068      Y       -15  -0.000                     
                                              forw       81   0.097      Z        81   0.097                     
  
                    Static Seismic 4{1}       down        6   0.000      X         4   0.068                     
                                              left        4   0.068      Y        -6  -0.000                     
                                              forw       81  -0.029      Z        81  -0.029                     
  
                    Static Seismic 5{1}       up          5   0.000      X       -60  -0.056                     
                                              rght       60   0.056      Y         5   0.000                     
                                              forw       81   0.097      Z        81   0.097                     
  
                    Static Seismic 6{1}       up         14   0.000      X       -50  -0.056                     
                                              rght       50   0.056      Y        14   0.000                     
                                              forw       81  -0.030      Z        81  -0.030                     
  
                    Static Seismic 7{1}       down       35   0.000      X       -60  -0.056                     
                                              rght       60   0.056      Y       -35  -0.000                     
                                              forw       81   0.096      Z        81   0.096                     
  
                    Static Seismic 8{1}       down       26   0.000      X       -50  -0.056                     
                                              rght       50   0.056      Y       -26  -0.000                     
                                              forw       81  -0.031      Z        81  -0.031                     
  
                    Pressure 1{1}             down        1   0.000      X         1   0.000                     
                                              left        1   0.000      Y        -1  -0.000                     
                                              back        1  -0.000      Z        -1   0.000                     
  
                    GT1{1}                    down      103   0.000      X        -4  -0.007                     
                                              rght        4   0.007      Y      -103  -0.000                     
                                              back       80   0.090      Z       -80  -0.090                     
  
                    GT1P1{1}                  down      104   0.000      X        -3  -0.006                     
                                              rght        3   0.006      Y      -104  -0.000                     
                                              back       81   0.090      Z       -81  -0.090                     
  
                    GT1P1E1{1}                down       79   0.000      X         1   0.062                     
                                              left        1   0.062      Y       -79  -0.000                     
                                              forw            0.008      Z             0.008                     
  
                    GT1P1E2{1}                down       70   0.000      X         3   0.062                     
                                              left        3   0.062      Y       -70  -0.000                     
                                              back            0.119      Z            -0.119                     
  
                    GT1P1E3{1}                down      119   0.000      X             0.062                     
                                              left            0.062      Y      -119  -0.000                     
                                              forw            0.008      Z             0.008                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  12 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E4{1}                down      110   0.000      X         0   0.062                     
                                              left        0   0.062      Y      -110  -0.000                     
                                              back            0.119      Z            -0.119                     
  
                    GT1P1E5{1}                down       99   0.000      X       -63  -0.062                     
                                              rght       63   0.062      Y       -99  -0.000                     
                                              forw            0.007      Z             0.007                     
  
                    GT1P1E6{1}                down       90   0.000      X       -53  -0.062                     
                                              rght       53   0.062      Y       -90  -0.000                     
                                              back            0.120      Z            -0.120                     
  
                    GT1P1E7{1}                down      139   0.000      X       -63  -0.062                     
                                              rght       63   0.062      Y      -139  -0.000                     
                                              forw            0.007      Z             0.007                     
  
                    GT1P1E8{1}                down      130   0.000      X       -53  -0.062                     
                                              rght       53   0.062      Y      -130  -0.000                     
                                              back            0.120      Z            -0.120                     
  
 Tag No.: <None>                                                                 
 C15                Gravity{1}                down      168   0.000      X             0.009                     
 C15  1   Guide                               left            0.002      Y      -168  -0.000                     
 Stiff   :RIGID                               forw            0.009      Z            -0.002                     
  
                    Thermal 1{1}              up        186   0.000      X        34   0.020                     
 Comp.Wt :   0.000                            left       51   0.060      Y       186   0.000                     
                                              forw       34   0.020      Z       -51  -0.060                     
  
                    Static Seismic 1{1}       down        9   0.000      X       -34   0.076                     
                                              rght       49   0.006      Y        -9  -0.000                     
                                              back       34  -0.076      Z        49   0.006                     
  
                    Static Seismic 2{1}       up          2   0.000      X       -34   0.104                     
                                              rght       12   0.000      Y         2   0.000                     
                                              back       34  -0.104      Z        12   0.000                     
  
                    Static Seismic 3{1}       down       49   0.000      X       -34   0.077                     
                                              rght       49   0.006      Y       -49  -0.000                     
                                              back       34  -0.077      Z        49   0.006                     
  
                    Static Seismic 4{1}       down       36   0.000      X       -34   0.103                     
                                              rght        9  -0.000      Y       -36  -0.000                     
                                              back       34  -0.103      Z         9  -0.000                     
  
                    Static Seismic 5{1}       up         10   0.000      X       -34  -0.055                     
                                              rght       40   0.000      Y        10   0.000                     
                                              back       34   0.055      Z        40   0.000                     
  
                    Static Seismic 6{1}       up         38   0.000      X       -34  -0.037                     
                                              left        8   0.000      Y        38   0.000                     
                                              back       34   0.037      Z        -8  -0.000                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  13 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 7{1}       down       28   0.000      X       -34  -0.056                     
                                              rght       39   0.000      Y       -28  -0.000                     
                                              back       34   0.056      Z        39   0.000                     
  
                    Static Seismic 8{1}       down        0   0.000      X       -34  -0.038                     
                                              left       11   0.000      Y         0  -0.000                     
                                              back       34   0.038      Z       -11  -0.000                     
  
                    Pressure 1{1}             down        5   0.000      X         0  -0.000                     
                                              rght        2  -0.000      Y        -5  -0.000                     
                                              back        0   0.000      Z         2  -0.000                     
  
                    GT1{1}                    up         18   0.000      X        34   0.029                     
                                              left       51   0.062      Y        18   0.000                     
                                              forw       34   0.029      Z       -51  -0.062                     
  
                    GT1P1{1}                  up         13   0.000      X        34   0.029                     
                                              left       49   0.062      Y        13   0.000                     
                                              forw       34   0.029      Z       -49  -0.062                     
  
                    GT1P1E1{1}                up          4   0.000      X             0.104                     
                                              left        0   0.056      Y         4   0.000                     
                                              forw            0.104      Z         0  -0.056                     
  
                    GT1P1E2{1}                up         15   0.000      X             0.132                     
                                              left       37   0.062      Y        15   0.000                     
                                              forw            0.132      Z       -37  -0.062                     
  
                    GT1P1E3{1}                down       36   0.000      X             0.106                     
                                              left        0   0.056      Y       -36  -0.000                     
                                              forw            0.106      Z         0  -0.056                     
  
                    GT1P1E4{1}                down       23   0.000      X             0.132                     
                                              left       40   0.062      Y       -23  -0.000                     
                                              forw            0.132      Z       -40  -0.062                     
  
                    GT1P1E5{1}                up         23   0.000      X            -0.027                     
                                              left        9   0.062      Y        23   0.000                     
                                              back            0.027      Z        -9  -0.062                     
  
                    GT1P1E6{1}                up         50   0.000      X            -0.009                     
                                              left       57   0.062      Y        50   0.000                     
                                              back            0.009      Z       -57  -0.062                     
  
                    GT1P1E7{1}                down       16   0.000      X            -0.027                     
                                              left       10   0.062      Y       -16  -0.000                     
                                              back            0.027      Z       -10  -0.062                     
  
                    GT1P1E8{1}                up         12   0.000      X            -0.009                     
                                              left       60   0.062      Y        12   0.000                     
                                              back            0.009      Z       -60  -0.062                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  14 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
 Tag No.: <None>                                                                 
 C19                Gravity{1}                down      160   0.000      X             0.009                     
 C19  1   Guide                               rght            0.005      Y      -160  -0.000                     
 Stiff   :RIGID                               forw            0.009      Z             0.005                     
  
                    Thermal 1{1}              up        125   0.000      X        -4  -0.008                     
 Comp.Wt :   0.000                            left       27   0.055      Y       125   0.000                     
                                              back        4   0.008      Z       -27  -0.055                     
  
                    Static Seismic 1{1}       up        116   0.000      X         4   0.076                     
                                              rght       28   0.062      Y       116   0.000                     
                                              forw        4   0.076      Z        28   0.062                     
  
                    Static Seismic 2{1}       up         51   0.000      X         4   0.104                     
                                              left      128   0.013      Y        51   0.000                     
                                              forw        4   0.104      Z      -128  -0.013                     
  
                    Static Seismic 3{1}       up         79   0.000      X         4   0.077                     
                                              rght       28   0.064      Y        79   0.000                     
                                              forw        4   0.077      Z        28   0.064                     
  
                    Static Seismic 4{1}       up         10   0.000      X         4   0.103                     
                                              left      122   0.013      Y        10   0.000                     
                                              forw        4   0.103      Z      -122  -0.013                     
  
                    Static Seismic 5{1}       up        124   0.000      X         4  -0.055                     
                                              rght       28   0.078      Y       124   0.000                     
                                              forw        4  -0.055      Z        28   0.078                     
  
                    Static Seismic 6{1}       up         30   0.000      X         4  -0.037                     
                                              left      124   0.013      Y        30   0.000                     
                                              forw        4  -0.037      Z      -124  -0.013                     
  
                    Static Seismic 7{1}       up         88   0.000      X         4  -0.056                     
                                              rght       28   0.080      Y        88   0.000                     
                                              forw        4  -0.056      Z        28   0.080                     
  
                    Static Seismic 8{1}       down       11   0.000      X         4  -0.038                     
                                              left      119   0.013      Y       -11  -0.000                     
                                              forw        4  -0.038      Z      -119  -0.013                     
  
                    Pressure 1{1}             down        2   0.000      X         0   0.000                     
                                              left        1  -0.001      Y        -2  -0.000                     
                                              back        0  -0.000      Z        -1   0.001                     
  
                    GT1{1}                    down       35   0.000      X        -4   0.001                     
                                              left       27   0.050      Y       -35  -0.000                     
                                              back        4  -0.001      Z       -27  -0.050                     
  
                    GT1P1{1}                  down       36   0.000      X        -4   0.001                     
                                              left       28   0.049      Y       -36  -0.000                     
                                              back        4  -0.001      Z       -28  -0.049                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  15 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E1{1}                up         79   0.000      X             0.076                     
                                              rght        0   0.013      Y        79   0.000                     
                                              forw            0.076      Z         0   0.013                     
  
                    GT1P1E2{1}                up         14   0.000      X             0.105                     
                                              left      156   0.062      Y        14   0.000                     
                                              forw            0.105      Z      -156  -0.062                     
  
                    GT1P1E3{1}                up         42   0.000      X             0.078                     
                                              rght        0   0.015      Y        42   0.000                     
                                              forw            0.078      Z         0   0.015                     
  
                    GT1P1E4{1}                down       26   0.000      X             0.104                     
                                              left      150   0.062      Y       -26  -0.000                     
                                              forw            0.104      Z      -150  -0.062                     
  
                    GT1P1E5{1}                up         88   0.000      X            -0.055                     
                                              rght        0   0.029      Y        88   0.000                     
                                              back            0.055      Z         0   0.029                     
  
                    GT1P1E6{1}                down        7   0.000      X            -0.037                     
                                              left      152   0.062      Y        -7  -0.000                     
                                              back            0.037      Z      -152  -0.062                     
  
                    GT1P1E7{1}                up         51   0.000      X            -0.055                     
                                              rght        0   0.031      Y        51   0.000                     
                                              back            0.055      Z         0   0.031                     
  
                    GT1P1E8{1}                down       47   0.000      X            -0.037                     
                                              left      147   0.062      Y       -47  -0.000                     
                                              back            0.037      Z      -147  -0.062                     
  
 Tag No.: <None>                                                                 
 C23                Gravity{1}                down       33   0.000      X             0.008                     
 C23  1   Guide                               rght            0.008      Y       -33  -0.000                     
 Stiff   :RIGID                               back            0.009      Z             0.009                     
  
                    Thermal 1{1}              down       10   0.000      X       -19  -0.021                     
 Comp.Wt :   0.000                            left       19   0.021      Y       -10  -0.000                     
                                              forw       27   0.030      Z       -27  -0.030                     
  
                    Static Seismic 1{1}       down       11   0.000      X        19   0.067                     
                                              rght       19   0.067      Y       -11  -0.000                     
                                              back       27   0.095      Z        27   0.095                     
  
                    Static Seismic 2{1}       up          8   0.000      X        43   0.074                     
                                              rght       43   0.074      Y         8   0.000                     
                                              back       27  -0.099      Z        27  -0.099                     
  
                    Static Seismic 3{1}       down       19   0.000      X        19   0.068                     
                                              rght       19   0.068      Y       -19  -0.000                     
                                              back       27   0.099      Z        27   0.099                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  16 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 4{1}       down        1   0.000      X        45   0.074                     
                                              rght       45   0.074      Y        -1  -0.000                     
                                              back       27  -0.096      Z        27  -0.096                     
  
                    Static Seismic 5{1}       down       25   0.000      X       -84  -0.050                     
                                              left       84   0.050      Y       -25  -0.000                     
                                              back       27   0.145      Z        27   0.145                     
  
                    Static Seismic 6{1}       up          0   0.000      X       -28  -0.050                     
                                              left       28   0.050      Y         0   0.000                     
                                              back       27  -0.076      Z        27  -0.076                     
  
                    Static Seismic 7{1}       down       33   0.000      X       -81  -0.050                     
                                              left       81   0.050      Y       -33  -0.000                     
                                              back       27   0.150      Z        27   0.150                     
  
                    Static Seismic 8{1}       down        9   0.000      X       -26  -0.050                     
                                              left       26   0.050      Y        -9  -0.000                     
                                              back       27  -0.073      Z        27  -0.073                     
  
                    Pressure 1{1}             up          0   0.000      X         0   0.000                     
                                              rght        0   0.000      Y         0   0.000                     
                                              back        0   0.001      Z         0   0.001                     
  
                    GT1{1}                    down       43   0.000      X       -19  -0.013                     
                                              left       19   0.013      Y       -43  -0.000                     
                                              forw       27   0.021      Z       -27  -0.021                     
  
                    GT1P1{1}                  down       42   0.000      X       -19  -0.012                     
                                              left       19   0.012      Y       -42  -0.000                     
                                              forw       27   0.021      Z       -27  -0.021                     
  
                    GT1P1E1{1}                down       54   0.000      X         0   0.054                     
                                              rght        0   0.054      Y       -54  -0.000                     
                                              back            0.074      Z             0.074                     
  
                    GT1P1E2{1}                down       34   0.000      X        24   0.062                     
                                              rght       24   0.062      Y       -34  -0.000                     
                                              forw            0.119      Z            -0.119                     
  
                    GT1P1E3{1}                down       62   0.000      X         0   0.056                     
                                              rght        0   0.056      Y       -62  -0.000                     
                                              back            0.078      Z             0.078                     
  
                    GT1P1E4{1}                down       43   0.000      X        26   0.062                     
                                              rght       26   0.062      Y       -43  -0.000                     
                                              forw            0.116      Z            -0.116                     
  
                    GT1P1E5{1}                down       67   0.000      X      -102  -0.062                     
                                              left      102   0.062      Y       -67  -0.000                     
                                              back            0.124      Z             0.124                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  17 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E6{1}                down       42   0.000      X       -47  -0.062                     
                                              left       47   0.062      Y       -42  -0.000                     
                                              forw            0.097      Z            -0.097                     
  
                    GT1P1E7{1}                down       76   0.000      X      -100  -0.062                     
                                              left      100   0.062      Y       -76  -0.000                     
                                              back            0.129      Z             0.129                     
  
                    GT1P1E8{1}                down       51   0.000      X       -44  -0.062                     
                                              left       44   0.062      Y       -51  -0.000                     
                                              forw            0.094      Z            -0.094                     
  
 Tag No.: <None>                                                                 
 C27                Gravity{1}                down      308   0.000      X            -0.002                     
 C27  1   Guide                               left            0.002      Y      -308  -0.000                     
 Stiff   :RIGID                               back            0.009      Z             0.009                     
  
                    Thermal 1{1}              up         71   0.000      X      -152  -0.001                     
 Comp.Wt :   0.000                            left      152   0.001      Y        71   0.000                     
                                              back        4   0.000      Z         4   0.000                     
  
                    Static Seismic 1{1}       up         18   0.000      X       150  -0.002                     
                                              rght      150  -0.002      Y        18   0.000                     
                                              forw        5  -0.095      Z        -5   0.095                     
  
                    Static Seismic 2{1}       down        1   0.000      X       150  -0.017                     
                                              rght      150  -0.017      Y        -1  -0.000                     
                                              forw        5   0.099      Z        -5  -0.099                     
  
                    Static Seismic 3{1}       down       55   0.000      X       150  -0.002                     
                                              rght      150  -0.002      Y       -55  -0.000                     
                                              forw        5  -0.099      Z        -5   0.099                     
  
                    Static Seismic 4{1}       down       73   0.000      X       150  -0.018                     
                                              rght      150  -0.018      Y       -73  -0.000                     
                                              forw        5   0.096      Z        -5  -0.096                     
  
                    Static Seismic 5{1}       up          8   0.000      X       150  -0.060                     
                                              rght      150  -0.060      Y         8   0.000                     
                                              forw        5  -0.145      Z        -5   0.145                     
  
                    Static Seismic 6{1}       up          2   0.000      X        80  -0.060                     
                                              rght       80  -0.060      Y         2   0.000                     
                                              forw        5   0.076      Z        -5  -0.076                     
  
                    Static Seismic 7{1}       down       64   0.000      X       146  -0.060                     
                                              rght      146  -0.060      Y       -64  -0.000                     
                                              forw        5  -0.150      Z        -5   0.150                     
  
                    Static Seismic 8{1}       down       69   0.000      X        78  -0.060                     
                                              rght       78  -0.060      Y       -69  -0.000                     
                                              forw        5   0.073      Z        -5  -0.073                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  18 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Pressure 1{1}             down        1   0.000      X         2   0.000                     
                                              rght        2   0.000      Y        -1  -0.000                     
                                              back        1   0.000      Z         1   0.000                     
  
                    GT1{1}                    down      236   0.000      X      -152  -0.002                     
                                              left      152   0.002      Y      -236  -0.000                     
                                              back        4   0.009      Z         4   0.009                     
  
                    GT1P1{1}                  down      238   0.000      X      -150  -0.002                     
                                              left      150   0.002      Y      -238  -0.000                     
                                              back        5   0.009      Z         5   0.009                     
  
                    GT1P1E1{1}                down      219   0.000      X            -0.005                     
                                              left            0.005      Y      -219  -0.000                     
                                              back            0.104      Z             0.104                     
  
                    GT1P1E2{1}                down      239   0.000      X            -0.020                     
                                              left            0.020      Y      -239  -0.000                     
                                              forw            0.089      Z            -0.089                     
  
                    GT1P1E3{1}                down      293   0.000      X            -0.005                     
                                              left            0.005      Y      -293  -0.000                     
                                              back            0.108      Z             0.108                     
  
                    GT1P1E4{1}                down      311   0.000      X            -0.020                     
                                              left            0.020      Y      -311  -0.000                     
                                              forw            0.086      Z            -0.086                     
  
                    GT1P1E5{1}                down      230   0.000      X         0  -0.062                     
                                              left        0   0.062      Y      -230  -0.000                     
                                              back            0.154      Z             0.154                     
  
                    GT1P1E6{1}                down      235   0.000      X       -70  -0.062                     
                                              left       70   0.062      Y      -235  -0.000                     
                                              forw            0.067      Z            -0.067                     
  
                    GT1P1E7{1}                down      301   0.000      X        -4  -0.062                     
                                              left        4   0.062      Y      -301  -0.000                     
                                              back            0.159      Z             0.159                     
  
                    GT1P1E8{1}                down      307   0.000      X       -72  -0.062                     
                                              left       72   0.062      Y      -307  -0.000                     
                                              forw            0.064      Z            -0.064                     
  
 Tag No.: TYPE 5                                                                 
 C40                Gravity{1}                down      365   0.000      X             0.001                     
 C40  1   Guide                               rght            0.015      Y      -365  -0.000                     
 Stiff   :RIGID                               back            0.001      Z            -0.015                     
  
                    Thermal 1{1}              down       95   0.000      X       -38  -0.000                     
 Comp.Wt :   0.000                            rght       20   0.000      Y       -95  -0.000                     
                                              forw       38   0.000      Z       -20  -0.000                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  19 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 1{1}       up         39   0.000      X        37  -0.005                     
                                              left       20   0.030      Y        39   0.000                     
                                              back       37  -0.005      Z        20   0.030                     
  
                    Static Seismic 2{1}       up         78   0.000      X        37  -0.001                     
                                              rght       69   0.016      Y        78   0.000                     
                                              back       37  -0.001      Z       -69  -0.016                     
  
                    Static Seismic 3{1}       down       48   0.000      X        37  -0.005                     
                                              left       20   0.027      Y       -48  -0.000                     
                                              back       37  -0.005      Z        20   0.027                     
  
                    Static Seismic 4{1}       down       13   0.000      X        37  -0.001                     
                                              rght       86   0.016      Y       -13  -0.000                     
                                              back       37  -0.001      Z       -86  -0.016                     
  
                    Static Seismic 5{1}       up         85   0.000      X        37  -0.028                     
                                              left       24   0.046      Y        85   0.000                     
                                              back       37  -0.028      Z        24   0.046                     
  
                    Static Seismic 6{1}       up        137   0.000      X        37  -0.019                     
                                              rght        4   0.016      Y       137   0.000                     
                                              back       37  -0.019      Z        -4  -0.016                     
  
                    Static Seismic 7{1}       down        1   0.000      X        37  -0.028                     
                                              left       20   0.044      Y        -1  -0.000                     
                                              back       37  -0.028      Z        20   0.044                     
  
                    Static Seismic 8{1}       up         46   0.000      X        37  -0.020                     
                                              rght       21   0.016      Y        46   0.000                     
                                              back       37  -0.020      Z       -21  -0.016                     
  
                    Pressure 1{1}             up          1   0.000      X         1   0.000                     
                                              left        0   0.000      Y         1   0.000                     
                                              back        1   0.000      Z         0   0.000                     
  
                    GT1{1}                    down      460   0.000      X       -38   0.001                     
                                              rght       20   0.015      Y      -460  -0.000                     
                                              forw       38  -0.001      Z       -20  -0.015                     
  
                    GT1P1{1}                  down      459   0.000      X       -37   0.001                     
                                              rght       20   0.015      Y      -459  -0.000                     
                                              forw       37  -0.001      Z       -20  -0.015                     
  
                    GT1P1E1{1}                down      420   0.000      X            -0.004                     
                                              left            0.015      Y      -420  -0.000                     
                                              forw            0.004      Z             0.015                     
  
                    GT1P1E2{1}                down      381   0.000      X             0.000                     
                                              rght       89   0.031      Y      -381  -0.000                     
                                              back            0.000      Z       -89  -0.031                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  20 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E3{1}                down      507   0.000      X            -0.003                     
                                              left            0.012      Y      -507  -0.000                     
                                              forw            0.003      Z             0.012                     
  
                    GT1P1E4{1}                down      472   0.000      X            -0.000                     
                                              rght      106   0.031      Y      -472  -0.000                     
                                              forw            0.000      Z      -106  -0.031                     
  
                    GT1P1E5{1}                down      374   0.000      X            -0.027                     
                                              left        4   0.031      Y      -374  -0.000                     
                                              forw            0.027      Z         4   0.031                     
  
                    GT1P1E6{1}                down      322   0.000      X            -0.018                     
                                              rght       24   0.031      Y      -322  -0.000                     
                                              forw            0.018      Z       -24  -0.031                     
  
                    GT1P1E7{1}                down      460   0.000      X            -0.027                     
                                              left            0.029      Y      -460  -0.000                     
                                              forw            0.027      Z             0.029                     
  
                    GT1P1E8{1}                down      413   0.000      X            -0.018                     
                                              rght       41   0.031      Y      -413  -0.000                     
                                              forw            0.018      Z       -41  -0.031                     
  
 Tag No.: TYPE 5                                                                 
 E08                Gravity{1}                down      333   0.000      X            -0.001                     
 E08  1   Guide                               rght            0.004      Y      -333  -0.000                     
 Stiff   :RIGID                               forw            0.001      Z            -0.004                     
  
                    Thermal 1{1}              down      155   0.000      X        60   0.000                     
 Comp.Wt :   0.000                            left       96   0.000      Y      -155  -0.000                     
                                              back       60   0.000      Z        96   0.000                     
  
                    Static Seismic 1{1}       up        114   0.000      X       -59   0.013                     
                                              rght       20  -0.034      Y       114   0.000                     
                                              forw       59  -0.013      Z       -20   0.034                     
  
                    Static Seismic 2{1}       up         63   0.000      X       -59   0.004                     
                                              rght       95   0.013      Y        63   0.000                     
                                              forw       59  -0.004      Z       -95  -0.013                     
  
                    Static Seismic 3{1}       up         36   0.000      X       -59   0.013                     
                                              rght       24  -0.034      Y        36   0.000                     
                                              forw       59  -0.013      Z       -24   0.034                     
  
                    Static Seismic 4{1}       down       15   0.000      X       -59   0.003                     
                                              rght       95   0.014      Y       -15  -0.000                     
                                              forw       59  -0.003      Z       -95  -0.014                     
  
                    Static Seismic 5{1}       up        200   0.000      X       -59  -0.017                     
                                              rght       46  -0.034      Y       200   0.000                     
                                              forw       59   0.017      Z       -46   0.034                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  21 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 6{1}       up        121   0.000      X       -59  -0.023                     
                                              rght       95   0.021      Y       121   0.000                     
                                              forw       59   0.023      Z       -95  -0.021                     
  
                    Static Seismic 7{1}       up        124   0.000      X       -59  -0.017                     
                                              rght       48  -0.034      Y       124   0.000                     
                                              forw       59   0.017      Z       -48   0.034                     
  
                    Static Seismic 8{1}       up         43   0.000      X       -59  -0.023                     
                                              rght       95   0.021      Y        43   0.000                     
                                              forw       59   0.023      Z       -95  -0.021                     
  
                    Pressure 1{1}             up          2   0.000      X        -1  -0.000                     
                                              rght        1   0.000      Y         2   0.000                     
                                              forw        1   0.000      Z        -1  -0.000                     
  
                    GT1{1}                    down      489   0.000      X        60  -0.001                     
                                              left       96  -0.003      Y      -489  -0.000                     
                                              back       60  -0.001      Z        96  -0.003                     
  
                    GT1P1{1}                  down      486   0.000      X        59  -0.001                     
                                              left       95  -0.003      Y      -486  -0.000                     
                                              back       59  -0.001      Z        95  -0.003                     
  
                    GT1P1E1{1}                down      373   0.000      X             0.012                     
                                              left       75   0.031      Y      -373  -0.000                     
                                              back            0.012      Z        75   0.031                     
  
                    GT1P1E2{1}                down      424   0.000      X             0.003                     
                                              rght            0.017      Y      -424  -0.000                     
                                              back            0.003      Z            -0.017                     
  
                    GT1P1E3{1}                down      451   0.000      X             0.012                     
                                              left       71   0.031      Y      -451  -0.000                     
                                              back            0.012      Z        71   0.031                     
  
                    GT1P1E4{1}                down      502   0.000      X             0.002                     
                                              rght            0.017      Y      -502  -0.000                     
                                              back            0.002      Z            -0.017                     
  
                    GT1P1E5{1}                down      286   0.000      X            -0.018                     
                                              left       49   0.031      Y      -286  -0.000                     
                                              forw            0.018      Z        49   0.031                     
  
                    GT1P1E6{1}                down      366   0.000      X            -0.024                     
                                              rght            0.024      Y      -366  -0.000                     
                                              forw            0.024      Z            -0.024                     
  
                    GT1P1E7{1}                down      362   0.000      X            -0.018                     
                                              left       47   0.031      Y      -362  -0.000                     
                                              forw            0.018      Z        47   0.031                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E8{1}                down      444   0.000      X            -0.024                     
                                              rght            0.025      Y      -444  -0.000                     
                                              forw            0.024      Z            -0.025                     
  
 Tag No.: <None>                                                                 
 H02                Gravity{1}                down       87   0.000      X             0.016                     
 H02  1   Guide                               left            0.016      Y       -87  -0.000                     
 Stiff   :RIGID                               back            0.002      Z            -0.002                     
  
                    Thermal 1{1}              up          7   0.000      X       -53  -0.001                     
 Comp.Wt :   0.000                            rght       53   0.001      Y         7   0.000                     
                                              forw       20   0.001      Z        20   0.001                     
  
                    Static Seismic 1{1}       up         12   0.000      X        53  -0.025                     
                                              left       53  -0.025      Y        12   0.000                     
                                              back       20  -0.038      Z       -20   0.038                     
  
                    Static Seismic 2{1}       up          9   0.000      X        53  -0.025                     
                                              left       53  -0.025      Y         9   0.000                     
                                              back       20   0.021      Z       -20  -0.021                     
  
                    Static Seismic 3{1}       down        8   0.000      X        53  -0.021                     
                                              left       53  -0.021      Y        -8  -0.000                     
                                              back       20  -0.038      Z       -20   0.038                     
  
                    Static Seismic 4{1}       down       11   0.000      X        53  -0.022                     
                                              left       53  -0.022      Y       -11  -0.000                     
                                              back       20   0.021      Z       -20  -0.021                     
  
                    Static Seismic 5{1}       up         14   0.000      X        46  -0.077                     
                                              left       46  -0.077      Y        14   0.000                     
                                              back       20  -0.038      Z       -20   0.038                     
  
                    Static Seismic 6{1}       up         10   0.000      X        53  -0.076                     
                                              left       53  -0.076      Y        10   0.000                     
                                              back       20   0.023      Z       -20  -0.023                     
  
                    Static Seismic 7{1}       down        7   0.000      X        50  -0.077                     
                                              left       50  -0.077      Y        -7  -0.000                     
                                              back       20  -0.038      Z       -20   0.038                     
  
                    Static Seismic 8{1}       down       10   0.000      X        53  -0.073                     
                                              left       53  -0.073      Y       -10  -0.000                     
                                              back       20   0.023      Z       -20  -0.023                     
  
                    Pressure 1{1}             down        0   0.000      X         0   0.000                     
                                              left        0   0.000      Y         0  -0.000                     
                                              back        0   0.000      Z         0  -0.000                     
  
                    GT1{1}                    down       80   0.000      X       -53   0.015                     
                                              rght       53  -0.015      Y       -80  -0.000                     
                                              forw       20  -0.001      Z        20  -0.001                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  23 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1{1}                  down       80   0.000      X       -53   0.015                     
                                              rght       53  -0.015      Y       -80  -0.000                     
                                              forw       20  -0.001      Z        20  -0.001                     
  
                    GT1P1E1{1}                down       67   0.000      X         0  -0.010                     
                                              rght        0   0.010      Y       -67  -0.000                     
                                              forw            0.037      Z             0.037                     
  
                    GT1P1E2{1}                down       71   0.000      X         0  -0.010                     
                                              rght        0   0.010      Y       -71  -0.000                     
                                              back            0.022      Z            -0.022                     
  
                    GT1P1E3{1}                down       88   0.000      X         0  -0.006                     
                                              rght        0   0.006      Y       -88  -0.000                     
                                              forw            0.036      Z             0.036                     
  
                    GT1P1E4{1}                down       91   0.000      X         0  -0.007                     
                                              rght        0   0.007      Y       -91  -0.000                     
                                              back            0.022      Z            -0.022                     
  
                    GT1P1E5{1}                down       66   0.000      X        -7  -0.062                     
                                              rght        7   0.062      Y       -66  -0.000                     
                                              forw            0.037      Z             0.037                     
  
                    GT1P1E6{1}                down       70   0.000      X         0  -0.061                     
                                              rght        0   0.061      Y       -70  -0.000                     
                                              back            0.025      Z            -0.025                     
  
                    GT1P1E7{1}                down       87   0.000      X        -3  -0.062                     
                                              rght        3   0.062      Y       -87  -0.000                     
                                              forw            0.037      Z             0.037                     
  
                    GT1P1E8{1}                down       90   0.000      X         0  -0.058                     
                                              rght        0   0.058      Y       -90  -0.000                     
                                              back            0.025      Z            -0.025                     
  
 Tag No.: <None>                                                                 
 H15                Gravity{1}                down       62   0.000      X            -0.001                     
 H15  1   Guide                               rght            0.001      Y       -62  -0.000                     
 Stiff   :RIGID                               forw            0.001      Z            -0.001                     
  
                    Thermal 1{1}              up         18   0.000      X       -16  -0.021                     
 Comp.Wt :   0.000                            rght       30   0.040      Y        18   0.000                     
                                              forw       16   0.021      Z       -30  -0.040                     
  
                    Static Seismic 1{1}       up          8   0.000      X        16   0.013                     
                                              left       30   0.030      Y         8   0.000                     
                                              back       16   0.013      Z        30   0.030                     
  
                    Static Seismic 2{1}       down        5   0.000      X        16   0.018                     
                                              left        5  -0.022      Y        -5  -0.000                     
                                              back       16   0.018      Z         5  -0.022                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  24 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 3{1}       down        6   0.000      X        16   0.013                     
                                              left       30   0.029      Y        -6  -0.000                     
                                              back       16   0.013      Z        30   0.029                     
  
                    Static Seismic 4{1}       down       19   0.000      X        16   0.018                     
                                              left        5  -0.022      Y       -19  -0.000                     
                                              back       16   0.018      Z         5  -0.022                     
  
                    Static Seismic 5{1}       up          6   0.000      X        16  -0.018                     
                                              left       30   0.032      Y         6   0.000                     
                                              back       16  -0.018      Z        30   0.032                     
  
                    Static Seismic 6{1}       down       10   0.000      X        16  -0.013                     
                                              left       12  -0.022      Y       -10  -0.000                     
                                              back       16  -0.013      Z        12  -0.022                     
  
                    Static Seismic 7{1}       down        9   0.000      X        16  -0.018                     
                                              left       30   0.032      Y        -9  -0.000                     
                                              back       16  -0.018      Z        30   0.032                     
  
                    Static Seismic 8{1}       down       24   0.000      X        16  -0.013                     
                                              left       12  -0.022      Y       -24  -0.000                     
                                              back       16  -0.013      Z        12  -0.022                     
  
                    Pressure 1{1}             down        0   0.000      X         0   0.000                     
                                              rght        0  -0.001      Y         0  -0.000                     
                                              back        0   0.000      Z         0   0.001                     
  
                    GT1{1}                    down       44   0.000      X       -16  -0.022                     
                                              rght       30   0.041      Y       -44  -0.000                     
                                              forw       16   0.022      Z       -30  -0.041                     
  
                    GT1P1{1}                  down       44   0.000      X       -16  -0.021                     
                                              rght       30   0.040      Y       -44  -0.000                     
                                              forw       16   0.021      Z       -30  -0.040                     
  
                    GT1P1E1{1}                down       36   0.000      X            -0.008                     
                                              rght            0.011      Y       -36  -0.000                     
                                              forw            0.008      Z            -0.011                     
  
                    GT1P1E2{1}                down       49   0.000      X            -0.004                     
                                              rght       26   0.062      Y       -49  -0.000                     
                                              forw            0.004      Z       -26  -0.062                     
  
                    GT1P1E3{1}                down       50   0.000      X            -0.009                     
                                              rght            0.011      Y       -50  -0.000                     
                                              forw            0.009      Z            -0.011                     
  
                    GT1P1E4{1}                down       63   0.000      X            -0.004                     
                                              rght       26   0.062      Y       -63  -0.000                     
                                              forw            0.004      Z       -26  -0.062                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  25 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E5{1}                down       38   0.000      X            -0.040                     
                                              rght            0.008      Y       -38  -0.000                     
                                              forw            0.040      Z            -0.008                     
  
                    GT1P1E6{1}                down       54   0.000      X            -0.035                     
                                              rght       18   0.062      Y       -54  -0.000                     
                                              forw            0.035      Z       -18  -0.062                     
  
                    GT1P1E7{1}                down       53   0.000      X            -0.040                     
                                              rght            0.008      Y       -53  -0.000                     
                                              forw            0.040      Z            -0.008                     
  
                    GT1P1E8{1}                down       68   0.000      X            -0.035                     
                                              rght       18   0.062      Y       -68  -0.000                     
                                              forw            0.035      Z       -18  -0.062                     
  
 Tag No.: <None>                                                                 
 H19                Gravity{1}                down       12   0.000      X            -0.001                     
 H19  1   Guide                               rght            0.000      Y       -12  -0.000                     
 Stiff   :RIGID                               forw            0.001      Z            -0.000                     
  
                    Thermal 1{1}              up         58   0.000      X        21   0.003                     
 Comp.Wt :   0.000                            rght       28   0.004      Y        58   0.000                     
                                              back       21   0.003      Z       -28  -0.004                     
  
                    Static Seismic 1{1}       up          2   0.000      X       -20   0.013                     
                                              left       28  -0.009      Y         2   0.000                     
                                              forw       20  -0.013      Z        28  -0.009                     
  
                    Static Seismic 2{1}       down       27   0.000      X       -20   0.018                     
                                              left       28  -0.033      Y       -27  -0.000                     
                                              forw       20  -0.018      Z        28  -0.033                     
  
                    Static Seismic 3{1}       down        1   0.000      X       -20   0.013                     
                                              left       28  -0.009      Y        -1  -0.000                     
                                              forw       20  -0.013      Z        28  -0.009                     
  
                    Static Seismic 4{1}       down       30   0.000      X       -20   0.018                     
                                              left       28  -0.033      Y       -30  -0.000                     
                                              forw       20  -0.018      Z        28  -0.033                     
  
                    Static Seismic 5{1}       up          2   0.000      X       -20  -0.018                     
                                              left       28  -0.006      Y         2   0.000                     
                                              forw       20   0.018      Z        28  -0.006                     
  
                    Static Seismic 6{1}       down       28   0.000      X       -20  -0.013                     
                                              left       28  -0.030      Y       -28  -0.000                     
                                              forw       20   0.013      Z        28  -0.030                     
  
                    Static Seismic 7{1}       down        1   0.000      X       -20  -0.018                     
                                              left       28  -0.006      Y        -1  -0.000                     
                                              forw       20   0.018      Z        28  -0.006                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  26 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 8{1}       down       31   0.000      X       -20  -0.013                     
                                              left       28  -0.031      Y       -31  -0.000                     
                                              forw       20   0.013      Z        28  -0.031                     
  
                    Pressure 1{1}             down        1   0.000      X         0   0.000                     
                                              left        1  -0.000      Y        -1  -0.000                     
                                              forw        0  -0.000      Z         1  -0.000                     
  
                    GT1{1}                    up         45   0.000      X        21   0.002                     
                                              rght       28   0.004      Y        45   0.000                     
                                              back       21   0.002      Z       -28  -0.004                     
  
                    GT1P1{1}                  up         45   0.000      X        20   0.002                     
                                              rght       28   0.004      Y        45   0.000                     
                                              back       20   0.002      Z       -28  -0.004                     
  
                    GT1P1E1{1}                up         46   0.000      X             0.015                     
                                              rght            0.013      Y        46   0.000                     
                                              back            0.015      Z            -0.013                     
  
                    GT1P1E2{1}                up         17   0.000      X             0.020                     
                                              rght            0.037      Y        17   0.000                     
                                              back            0.020      Z            -0.037                     
  
                    GT1P1E3{1}                up         43   0.000      X             0.015                     
                                              rght            0.013      Y        43   0.000                     
                                              back            0.015      Z            -0.013                     
  
                    GT1P1E4{1}                up         14   0.000      X             0.019                     
                                              rght            0.037      Y        14   0.000                     
                                              back            0.019      Z            -0.037                     
  
                    GT1P1E5{1}                up         47   0.000      X            -0.016                     
                                              rght            0.010      Y        47   0.000                     
                                              forw            0.016      Z            -0.010                     
  
                    GT1P1E6{1}                up         17   0.000      X            -0.011                     
                                              rght            0.034      Y        17   0.000                     
                                              forw            0.011      Z            -0.034                     
  
                    GT1P1E7{1}                up         44   0.000      X            -0.017                     
                                              rght            0.010      Y        44   0.000                     
                                              forw            0.017      Z            -0.010                     
  
                    GT1P1E8{1}                up         14   0.000      X            -0.011                     
                                              rght            0.034      Y        14   0.000                     
                                              forw            0.011      Z            -0.034                     
  
 Tag No.: <None>                                                                 
 I05                Gravity{1}                down       29   0.000      X             0.007                     
 I05  1   Guide                               rght            0.001      Y       -29  -0.000                     
 Stiff   :RIGID                               back            0.007      Z            -0.001                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Thermal 1{1}              up          1   0.000      X       -12  -0.020                     
 Comp.Wt :   0.000                            left       18   0.031      Y         1   0.000                     
                                              forw       12   0.020      Z        18   0.031                     
  
                    Static Seismic 1{1}       up          1   0.000      X        12  -0.012                     
                                              left        5   0.033      Y         1   0.000                     
                                              back       12  -0.012      Z         5   0.033                     
  
                    Static Seismic 2{1}       down        0   0.000      X        12   0.002                     
                                              rght       18   0.020      Y         0  -0.000                     
                                              back       12   0.002      Z       -18  -0.020                     
  
                    Static Seismic 3{1}       down        6   0.000      X        12  -0.010                     
                                              left        5   0.033      Y        -6  -0.000                     
                                              back       12  -0.010      Z         5   0.033                     
  
                    Static Seismic 4{1}       down        7   0.000      X        12   0.003                     
                                              rght       18   0.020      Y        -7  -0.000                     
                                              back       12   0.003      Z       -18  -0.020                     
  
                    Static Seismic 5{1}       up          1   0.000      X        12  -0.035                     
                                              left       12   0.033      Y         1   0.000                     
                                              back       12  -0.035      Z        12   0.033                     
  
                    Static Seismic 6{1}       down        1   0.000      X        12  -0.021                     
                                              rght       18   0.022      Y        -1  -0.000                     
                                              back       12  -0.021      Z       -18  -0.022                     
  
                    Static Seismic 7{1}       down        6   0.000      X        12  -0.034                     
                                              left       12   0.033      Y        -6  -0.000                     
                                              back       12  -0.034      Z        12   0.033                     
  
                    Static Seismic 8{1}       down        7   0.000      X        12  -0.020                     
                                              rght       18   0.022      Y        -7  -0.000                     
                                              back       12  -0.020      Z       -18  -0.022                     
  
                    Pressure 1{1}             up          0   0.000      X         0   0.000                     
                                              rght        0   0.001      Y         0   0.000                     
                                              back        0   0.000      Z         0  -0.001                     
  
                    GT1{1}                    down       27   0.000      X       -12  -0.013                     
                                              left       18   0.030      Y       -27  -0.000                     
                                              forw       12   0.013      Z        18   0.030                     
  
                    GT1P1{1}                  down       27   0.000      X       -12  -0.013                     
                                              left       18   0.029      Y       -27  -0.000                     
                                              forw       12   0.013      Z        18   0.029                     
  
                    GT1P1E1{1}                down       27   0.000      X            -0.024                     
                                              left       23   0.062      Y       -27  -0.000                     
                                              forw            0.024      Z        23   0.062                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E2{1}                down       28   0.000      X            -0.011                     
                                              left            0.009      Y       -28  -0.000                     
                                              forw            0.011      Z             0.009                     
  
                    GT1P1E3{1}                down       33   0.000      X            -0.023                     
                                              left       23   0.062      Y       -33  -0.000                     
                                              forw            0.023      Z        23   0.062                     
  
                    GT1P1E4{1}                down       34   0.000      X            -0.010                     
                                              left            0.010      Y       -34  -0.000                     
                                              forw            0.010      Z             0.010                     
  
                    GT1P1E5{1}                down       26   0.000      X            -0.048                     
                                              left       30   0.062      Y       -26  -0.000                     
                                              forw            0.048      Z        30   0.062                     
  
                    GT1P1E6{1}                down       28   0.000      X            -0.033                     
                                              left            0.008      Y       -28  -0.000                     
                                              forw            0.033      Z             0.008                     
  
                    GT1P1E7{1}                down       33   0.000      X            -0.047                     
                                              left       30   0.062      Y       -33  -0.000                     
                                              forw            0.047      Z        30   0.062                     
  
                    GT1P1E8{1}                down       34   0.000      X            -0.032                     
                                              left            0.008      Y       -34  -0.000                     
                                              forw            0.032      Z             0.008                     
  
 Tag No.: <None>                                                                 
 I06                Gravity{1}                down       22   0.000      X             0.007                     
 I06  1   Guide                               rght            0.000      Y       -22  -0.000                     
 Stiff   :RIGID                               back            0.007      Z            -0.000                     
  
                    Thermal 1{1}              down        9   0.000      X         0   0.000                     
 Comp.Wt :   0.000                            rght       24   0.009      Y        -9  -0.000                     
                                              back        0   0.000      Z       -24  -0.009                     
  
                    Static Seismic 1{1}       up          7   0.000      X        -1  -0.012                     
                                              left       24   0.003      Y         7   0.000                     
                                              forw        1   0.012      Z        24   0.003                     
  
                    Static Seismic 2{1}       up          8   0.000      X        -1   0.002                     
                                              left       24  -0.004      Y         8   0.000                     
                                              forw        1  -0.002      Z        24  -0.004                     
  
                    Static Seismic 3{1}       up          2   0.000      X        -1  -0.010                     
                                              left       24   0.003      Y         2   0.000                     
                                              forw        1   0.010      Z        24   0.003                     
  
                    Static Seismic 4{1}       up          3   0.000      X        -1   0.003                     
                                              left       24  -0.004      Y         3   0.000                     
                                              forw        1  -0.003      Z        24  -0.004                     
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09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  29 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 5{1}       up          8   0.000      X        -1  -0.035                     
                                              left       24   0.005      Y         8   0.000                     
                                              forw        1   0.035      Z        24   0.005                     
  
                    Static Seismic 6{1}       up         10   0.000      X        -1  -0.021                     
                                              left       24  -0.002      Y        10   0.000                     
                                              forw        1   0.021      Z        24  -0.002                     
  
                    Static Seismic 7{1}       up          3   0.000      X        -1  -0.034                     
                                              left       24   0.005      Y         3   0.000                     
                                              forw        1   0.034      Z        24   0.005                     
  
                    Static Seismic 8{1}       up          4   0.000      X        -1  -0.019                     
                                              left       24  -0.002      Y         4   0.000                     
                                              forw        1   0.019      Z        24  -0.002                     
  
                    Pressure 1{1}             up          0   0.000      X         0   0.000                     
                                              left        0   0.000      Y         0   0.000                     
                                              back        0   0.000      Z         0   0.000                     
  
                    GT1{1}                    down       30   0.000      X         0   0.007                     
                                              rght       24   0.009      Y       -30  -0.000                     
                                              back        0   0.007      Z       -24  -0.009                     
  
                    GT1P1{1}                  down       30   0.000      X         1   0.007                     
                                              rght       24   0.009      Y       -30  -0.000                     
                                              back        1   0.007      Z       -24  -0.009                     
  
                    GT1P1E1{1}                down       23   0.000      X            -0.004                     
                                              left        0  -0.006      Y       -23  -0.000                     
                                              forw            0.004      Z         0  -0.006                     
  
                    GT1P1E2{1}                down       22   0.000      X             0.009                     
                                              left        0  -0.013      Y       -22  -0.000                     
                                              back            0.009      Z         0  -0.013                     
  
                    GT1P1E3{1}                down       28   0.000      X            -0.003                     
                                              left        0  -0.006      Y       -28  -0.000                     
                                              forw            0.003      Z         0  -0.006                     
  
                    GT1P1E4{1}                down       27   0.000      X             0.010                     
                                              left        0  -0.013      Y       -27  -0.000                     
                                              back            0.010      Z         0  -0.013                     
  
                    GT1P1E5{1}                down       23   0.000      X            -0.028                     
                                              left        0  -0.004      Y       -23  -0.000                     
                                              forw            0.028      Z         0  -0.004                     
  
                    GT1P1E6{1}                down       21   0.000      X            -0.013                     
                                              left        0  -0.011      Y       -21  -0.000                     
                                              forw            0.013      Z         0  -0.011                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  30 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E7{1}                down       28   0.000      X            -0.027                     
                                              left        0  -0.004      Y       -28  -0.000                     
                                              forw            0.027      Z         0  -0.004                     
  
                    GT1P1E8{1}                down       26   0.000      X            -0.012                     
                                              left        0  -0.011      Y       -26  -0.000                     
                                              forw            0.012      Z         0  -0.011                     
  
 Tag No.: <None>                                                                 
 L11                Gravity{1}                up              0.060      X             0.019                     
 L11  1   Guide                               rght            0.019      Y            -0.053                     
 Stiff   :RIGID                               back            0.053      Z             0.060                     
  
                    Thermal 1{1}              down            0.002      X            -0.064                     
 Comp.Wt :   0.000                            left            0.064      Y             0.018                     
                                              forw            0.018      Z            -0.002                     
  
                    Static Seismic 1{1}       up          4   0.003      X             0.040                     
                                              rght            0.040      Y             0.023                     
                                              forw            0.023      Z         4   0.003                     
  
                    Static Seismic 2{1}       down        0   0.121      X             0.028                     
                                              rght            0.028      Y             0.010                     
                                              forw            0.010      Z         0  -0.121                     
  
                    Static Seismic 3{1}       up          4   0.003      X             0.044                     
                                              rght            0.044      Y             0.015                     
                                              forw            0.015      Z         4   0.003                     
  
                    Static Seismic 4{1}       down        0   0.121      X             0.032                     
                                              rght            0.032      Y             0.001                     
                                              forw            0.001      Z         0  -0.121                     
  
                    Static Seismic 5{1}       up          3   0.003      X        -7  -0.017                     
                                              left        7   0.017      Y             0.023                     
                                              forw            0.023      Z         3   0.003                     
  
                    Static Seismic 6{1}       down        0   0.121      X        -9  -0.017                     
                                              left        9   0.017      Y             0.007                     
                                              forw            0.007      Z         0  -0.121                     
  
                    Static Seismic 7{1}       up          4   0.003      X        -7  -0.017                     
                                              left        7   0.017      Y             0.015                     
                                              forw            0.015      Z         4   0.003                     
  
                    Static Seismic 8{1}       down        0   0.121      X        -8  -0.017                     
                                              left        8   0.017      Y            -0.002                     
                                              back            0.002      Z         0  -0.121                     
  
                    Pressure 1{1}             up              0.000      X             0.001                     
                                              rght            0.001      Y            -0.000                     
                                              back            0.000      Z             0.000                     
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 638 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 637 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  31 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1{1}                    up              0.058      X            -0.045                     
                                              left            0.045      Y            -0.035                     
                                              back            0.035      Z             0.058                     
  
                    GT1P1{1}                  up              0.059      X            -0.045                     
                                              left            0.045      Y            -0.035                     
                                              back            0.035      Z             0.059                     
  
                    GT1P1E1{1}                up          4   0.062      X            -0.005                     
                                              left            0.005      Y            -0.012                     
                                              back            0.012      Z         4   0.062                     
  
                    GT1P1E2{1}                down        0   0.062      X            -0.017                     
                                              left            0.017      Y            -0.025                     
                                              back            0.025      Z         0  -0.062                     
  
                    GT1P1E3{1}                up          4   0.062      X            -0.000                     
                                              left            0.000      Y            -0.021                     
                                              back            0.021      Z         4   0.062                     
  
                    GT1P1E4{1}                down        0   0.062      X            -0.012                     
                                              left            0.012      Y            -0.034                     
                                              back            0.034      Z         0  -0.062                     
  
                    GT1P1E5{1}                up          3   0.062      X        -7  -0.062                     
                                              left        7   0.062      Y            -0.012                     
                                              back            0.012      Z         3   0.062                     
  
                    GT1P1E6{1}                down        0   0.062      X        -9  -0.062                     
                                              left        9   0.062      Y            -0.028                     
                                              back            0.028      Z         0  -0.062                     
  
                    GT1P1E7{1}                up          4   0.062      X        -7  -0.062                     
                                              left        7   0.062      Y            -0.020                     
                                              back            0.020      Z         4   0.062                     
  
                    GT1P1E8{1}                down        0   0.062      X        -8  -0.062                     
                                              left        8   0.062      Y            -0.037                     
                                              back            0.037      Z         0  -0.062                     
  
 Tag No.: <None>                                                                 
 N02                Gravity{1}                down      465   0.000      X            -0.062                     
 N02  1   Guide                               rght            0.017      Y      -465  -0.000                     
 Stiff   :RIGID                               forw            0.062      Z            -0.017                     
  
                    Thermal 1{1}              down       84   0.000      X         0  -0.000                     
 Comp.Wt :   0.000                            left       14   0.000      Y       -84  -0.000                     
                                              forw        0   0.000      Z        14   0.000                     
  
                    Static Seismic 1{1}       up         85   0.000      X         0   0.005                     
                                              left        4   0.079      Y        85   0.000                     
                                              back        0   0.005      Z         4   0.079                     
    

RPP-CALC-64087 Rev.00 9/29/2020 - 9:15 AM 639 of 682



Backup Unloading Station B31.3 Piping Analysis 

RPP-CALC-64087, Rev. 0 Page 638 

---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  32 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 2{1}       up         66   0.000      X         0   0.000                     
                                              rght       48   0.045      Y        66   0.000                     
                                              back        0   0.000      Z       -48  -0.045                     
  
                    Static Seismic 3{1}       up         14   0.000      X         0   0.000                     
                                              left        1   0.079      Y        14   0.000                     
                                              back        0   0.000      Z         1   0.079                     
  
                    Static Seismic 4{1}       down       12   0.000      X         0   0.000                     
                                              rght       49   0.045      Y       -12  -0.000                     
                                              back        0   0.000      Z       -49  -0.045                     
  
                    Static Seismic 5{1}       up         43   0.000      X         0  -0.000                     
                                              left        4   0.079      Y        43   0.000                     
                                              back        0  -0.000      Z         4   0.079                     
  
                    Static Seismic 6{1}       up         28   0.000      X         0  -0.000                     
                                              rght       45   0.045      Y        28   0.000                     
                                              back        0  -0.000      Z       -45  -0.045                     
  
                    Static Seismic 7{1}       down       36   0.000      X         0  -0.000                     
                                              left        2   0.079      Y       -36  -0.000                     
                                              back        0  -0.000      Z         2   0.079                     
  
                    Static Seismic 8{1}       down       51   0.000      X         0  -0.000                     
                                              rght       46   0.045      Y       -51  -0.000                     
                                              back        0  -0.000      Z       -46  -0.045                     
  
                    Pressure 1{1}             up          1   0.000      X         0   0.000                     
                                              left        0   0.000      Y         1   0.000                     
                                              back        0   0.000      Z         0   0.000                     
  
                    GT1{1}                    down      548   0.000      X         0  -0.062                     
                                              left       14  -0.017      Y      -548  -0.000                     
                                              forw        0   0.062      Z        14  -0.017                     
  
                    GT1P1{1}                  down      547   0.000      X         0  -0.062                     
                                              left       14  -0.017      Y      -547  -0.000                     
                                              forw        0   0.062      Z        14  -0.017                     
  
                    GT1P1E1{1}                down      462   0.000      X            -0.057                     
                                              left       18   0.062      Y      -462  -0.000                     
                                              forw           -0.057      Z        18   0.062                     
  
                    GT1P1E2{1}                down      481   0.000      X            -0.062                     
                                              rght       34   0.062      Y      -481  -0.000                     
                                              forw           -0.062      Z       -34  -0.062                     
  
                    GT1P1E3{1}                down      533   0.000      X            -0.062                     
                                              left       15   0.062      Y      -533  -0.000                     
                                              forw           -0.062      Z        15   0.062                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  33 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E4{1}                down      559   0.000      X            -0.062                     
                                              rght       35   0.062      Y      -559  -0.000                     
                                              forw           -0.062      Z       -35  -0.062                     
  
                    GT1P1E5{1}                down      504   0.000      X            -0.062                     
                                              left       19   0.062      Y      -504  -0.000                     
                                              forw           -0.062      Z        19   0.062                     
  
                    GT1P1E6{1}                down      520   0.000      X            -0.062                     
                                              rght       31   0.062      Y      -520  -0.000                     
                                              forw           -0.062      Z       -31  -0.062                     
  
                    GT1P1E7{1}                down      583   0.000      X            -0.062                     
                                              left       16   0.062      Y      -583  -0.000                     
                                              forw           -0.062      Z        16   0.062                     
  
                    GT1P1E8{1}                down      599   0.000      X            -0.062                     
                                              rght       32   0.062      Y      -599  -0.000                     
                                              forw           -0.062      Z       -32  -0.062                     
  
 Tag No.: <None>                                                                 
 N02                Gravity{1}                forw       13   0.062      X       -13  -0.062                     
 N02  2   Line Stp                            down            0.000      Y            -0.000                     
 Stiff   :RIGID                               rght            0.017      Z            -0.017                     
  
                    Thermal 1{1}              forw       32   0.000      X       -32  -0.000                     
 Comp.Wt :   0.000                            down            0.000      Y            -0.000                     
                                              left            0.000      Z             0.000                     
  
                    Static Seismic 1{1}       back       44   0.005      X        44   0.005                     
                                              down            0.000      Y             0.000                     
                                              left            0.079      Z             0.079                     
  
                    Static Seismic 2{1}       back       42   0.000      X        42   0.000                     
                                              down            0.000      Y             0.000                     
                                              rght            0.045      Z            -0.045                     
  
                    Static Seismic 3{1}       back       41   0.000      X        41   0.000                     
                                              down            0.000      Y             0.000                     
                                              left            0.079      Z             0.079                     
  
                    Static Seismic 4{1}       back       36   0.000      X        36   0.000                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.045      Z            -0.045                     
  
                    Static Seismic 5{1}       forw       51   0.000      X       -51  -0.000                     
                                              down            0.000      Y             0.000                     
                                              left            0.079      Z             0.079                     
  
                    Static Seismic 6{1}       forw       50   0.000      X       -50  -0.000                     
                                              down            0.000      Y             0.000                     
                                              rght            0.045      Z            -0.045                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  34 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 7{1}       forw       55   0.000      X       -55  -0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.079      Z             0.079                     
  
                    Static Seismic 8{1}       forw       53   0.000      X       -53  -0.000                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.045      Z            -0.045                     
  
                    Pressure 1{1}             back        0   0.000      X         0   0.000                     
                                              down            0.000      Y             0.000                     
                                              left            0.000      Z             0.000                     
  
                    GT1{1}                    forw       45   0.062      X       -45  -0.062                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.017      Z            -0.017                     
  
                    GT1P1{1}                  forw       44   0.062      X       -44  -0.062                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.017      Z            -0.017                     
  
                    GT1P1E1{1}                forw            0.057      X            -0.057                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z             0.062                     
  
                    GT1P1E2{1}                forw        2   0.062      X        -2  -0.062                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z            -0.062                     
  
                    GT1P1E3{1}                forw        4   0.062      X        -4  -0.062                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z             0.062                     
  
                    GT1P1E4{1}                forw        8   0.062      X        -8  -0.062                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z            -0.062                     
  
                    GT1P1E5{1}                forw       95   0.062      X       -95  -0.062                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z             0.062                     
  
                    GT1P1E6{1}                forw       94   0.062      X       -94  -0.062                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z            -0.062                     
  
                    GT1P1E7{1}                forw       99   0.062      X       -99  -0.062                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z             0.062                     
  
                    GT1P1E8{1}                forw       98   0.062      X       -98  -0.062                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z            -0.062                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  35 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
 Tag No.: <None>                                                                 
 N10                Gravity{1}                up              0.027      X             0.039                     
 N10  1   Guide                               left            0.039      Y            -0.029                     
 Stiff   :RIGID                               forw            0.029      Z             0.027                     
  
                    Thermal 1{1}              up          3   0.035      X         1   0.013                     
 Comp.Wt :   0.000                            left        1   0.013      Y         2   0.021                     
                                              back        2   0.021      Z         3   0.035                     
  
                    Static Seismic 1{1}       up         85   0.000      X        20   0.010                     
                                              left       20   0.010      Y        -1   0.003                     
                                              forw        1  -0.003      Z        85   0.000                     
  
                    Static Seismic 2{1}       down        2   0.082      X        27   0.010                     
                                              left       27   0.010      Y        -1   0.001                     
                                              forw        1  -0.001      Z        -2  -0.082                     
  
                    Static Seismic 3{1}       up         93   0.000      X        25   0.010                     
                                              left       25   0.010      Y        -1   0.001                     
                                              forw        1  -0.001      Z        93   0.000                     
  
                    Static Seismic 4{1}       down        2   0.081      X        33   0.010                     
                                              left       33   0.010      Y        -1   0.000                     
                                              forw        1  -0.000      Z        -2  -0.081                     
  
                    Static Seismic 5{1}       up        105   0.000      X        -1  -0.077                     
                                              rght        1   0.077      Y        -1   0.013                     
                                              forw        1  -0.013      Z       105   0.000                     
  
                    Static Seismic 6{1}       down        2   0.076      X        -1  -0.069                     
                                              rght        1   0.069      Y        -1   0.011                     
                                              forw        1  -0.011      Z        -2  -0.076                     
  
                    Static Seismic 7{1}       up        116   0.000      X        -1  -0.068                     
                                              rght        1   0.068      Y        -1   0.010                     
                                              forw        1  -0.010      Z       116   0.000                     
  
                    Static Seismic 8{1}       down        2   0.075      X        -1  -0.059                     
                                              rght        1   0.059      Y        -1   0.008                     
                                              forw        1  -0.008      Z        -2  -0.075                     
  
                    Pressure 1{1}             down        1   0.000      X         0  -0.000                     
                                              rght        0   0.000      Y         0  -0.000                     
                                              forw        0   0.000      Z        -1  -0.000                     
  
                    GT1{1}                    up          3   0.062      X         1   0.052                     
                                              left        1   0.052      Y         2  -0.008                     
                                              back        2  -0.008      Z         3   0.062                     
  
                    GT1P1{1}                  up          2   0.062      X         1   0.052                     
                                              left        1   0.052      Y         1  -0.008                     
                                              back        1  -0.008      Z         2   0.062                     
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---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E1{1}                up         87   0.062      X        21   0.062                     
                                              left       21   0.062      Y            -0.006                     
                                              forw            0.006      Z        87   0.062                     
  
                    GT1P1E2{1}                down            0.020      X        28   0.062                     
                                              left       28   0.062      Y            -0.007                     
                                              forw            0.007      Z            -0.020                     
  
                    GT1P1E3{1}                up         95   0.062      X        25   0.062                     
                                              left       25   0.062      Y            -0.007                     
                                              forw            0.007      Z        95   0.062                     
  
                    GT1P1E4{1}                down            0.019      X        34   0.062                     
                                              left       34   0.062      Y            -0.008                     
                                              forw            0.008      Z            -0.019                     
  
                    GT1P1E5{1}                up        107   0.062      X            -0.025                     
                                              rght            0.025      Y             0.004                     
                                              back            0.004      Z       107   0.062                     
  
                    GT1P1E6{1}                down            0.014      X            -0.017                     
                                              rght            0.017      Y             0.003                     
                                              back            0.003      Z            -0.014                     
  
                    GT1P1E7{1}                up        118   0.062      X            -0.016                     
                                              rght            0.016      Y             0.002                     
                                              back            0.002      Z       118   0.062                     
  
                    GT1P1E8{1}                down            0.013      X            -0.007                     
                                              rght            0.007      Y            -0.000                     
                                              forw            0.000      Z            -0.013                     
  
 Tag No.: <None>                                                                 
 N25                Gravity{1}                down      216   0.000      X            -0.000                     
 N25  1   Guide                               left            0.000      Y      -216  -0.000                     
 Stiff   :RIGID                               back            0.001      Z             0.001                     
  
                    Thermal 1{1}              up         11   0.000      X       -82  -0.020                     
 Comp.Wt :   0.000                            left       82   0.020      Y        11   0.000                     
                                              forw      137   0.033      Z      -137  -0.033                     
  
                    Static Seismic 1{1}       down        4   0.000      X        82   0.001                     
                                              rght       82   0.001      Y        -4  -0.000                     
                                              back      137  -0.004      Z       137  -0.004                     
  
                    Static Seismic 2{1}       up         17   0.000      X        82   0.001                     
                                              rght       82   0.001      Y        17   0.000                     
                                              back      137  -0.012      Z       137  -0.012                     
  
                    Static Seismic 3{1}       down       50   0.000      X        82   0.001                     
                                              rght       82   0.001      Y       -50  -0.000                     
                                              back      137  -0.004      Z       137  -0.004                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  37 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 4{1}       down       25   0.000      X        82   0.001                     
                                              rght       82   0.001      Y       -25  -0.000                     
                                              back      137  -0.012      Z       137  -0.012                     
  
                    Static Seismic 5{1}       up         52   0.000      X        82  -0.000                     
                                              rght       82  -0.000      Y        52   0.000                     
                                              back      137  -0.001      Z       137  -0.001                     
  
                    Static Seismic 6{1}       up         78   0.000      X        82   0.000                     
                                              rght       82   0.000      Y        78   0.000                     
                                              back      137  -0.010      Z       137  -0.010                     
  
                    Static Seismic 7{1}       up          3   0.000      X        82  -0.000                     
                                              rght       82  -0.000      Y         3   0.000                     
                                              back      137  -0.001      Z       137  -0.001                     
  
                    Static Seismic 8{1}       up         28   0.000      X        82   0.000                     
                                              rght       82   0.000      Y        28   0.000                     
                                              back      137  -0.010      Z       137  -0.010                     
  
                    Pressure 1{1}             up          0   0.000      X         0   0.000                     
                                              left        0  -0.000      Y         0   0.000                     
                                              back        0   0.001      Z         0   0.001                     
  
                    GT1{1}                    down      204   0.000      X       -82  -0.020                     
                                              left       82   0.020      Y      -204  -0.000                     
                                              forw      137   0.032      Z      -137  -0.032                     
  
                    GT1P1{1}                  down      204   0.000      X       -82  -0.020                     
                                              left       82   0.020      Y      -204  -0.000                     
                                              forw      137   0.032      Z      -137  -0.032                     
  
                    GT1P1E1{1}                down      208   0.000      X            -0.019                     
                                              left            0.019      Y      -208  -0.000                     
                                              forw            0.035      Z            -0.035                     
  
                    GT1P1E2{1}                down      187   0.000      X            -0.018                     
                                              left            0.018      Y      -187  -0.000                     
                                              forw            0.044      Z            -0.044                     
  
                    GT1P1E3{1}                down      254   0.000      X            -0.019                     
                                              left            0.019      Y      -254  -0.000                     
                                              forw            0.035      Z            -0.035                     
  
                    GT1P1E4{1}                down      230   0.000      X            -0.018                     
                                              left            0.018      Y      -230  -0.000                     
                                              forw            0.044      Z            -0.044                     
  
                    GT1P1E5{1}                down      153   0.000      X            -0.020                     
                                              left            0.020      Y      -153  -0.000                     
                                              forw            0.033      Z            -0.033                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  38 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E6{1}                down      126   0.000      X            -0.019                     
                                              left            0.019      Y      -126  -0.000                     
                                              forw            0.041      Z            -0.041                     
  
                    GT1P1E7{1}                down      201   0.000      X            -0.020                     
                                              left            0.020      Y      -201  -0.000                     
                                              forw            0.033      Z            -0.033                     
  
                    GT1P1E8{1}                down      176   0.000      X            -0.019                     
                                              left            0.019      Y      -176  -0.000                     
                                              forw            0.041      Z            -0.041                     
  
 Tag No.: <None>                                                                 
 N54                Gravity{1}                down      104   0.000      X             0.000                     
 N54  1   Guide                               rght            0.000      Y      -104  -0.000                     
 Stiff   :RIGID                               back            0.001      Z             0.001                     
  
                    Thermal 1{1}              down      170   0.000      X      -206  -0.022                     
 Comp.Wt :   0.000                            left      206   0.022      Y      -170  -0.000                     
                                              forw       55   0.006      Z       -55  -0.006                     
  
                    Static Seismic 1{1}       up         63   0.000      X       205  -0.002                     
                                              rght      205  -0.002      Y        63   0.000                     
                                              back       54  -0.004      Z        54  -0.004                     
  
                    Static Seismic 2{1}       up         39   0.000      X       205  -0.001                     
                                              rght      205  -0.001      Y        39   0.000                     
                                              back       54  -0.012      Z        54  -0.012                     
  
                    Static Seismic 3{1}       up         41   0.000      X       205  -0.002                     
                                              rght      205  -0.002      Y        41   0.000                     
                                              back       54  -0.004      Z        54  -0.004                     
  
                    Static Seismic 4{1}       up         16   0.000      X       205  -0.001                     
                                              rght      205  -0.001      Y        16   0.000                     
                                              back       54  -0.012      Z        54  -0.012                     
  
                    Static Seismic 5{1}       up         82   0.000      X       205  -0.002                     
                                              rght      205  -0.002      Y        82   0.000                     
                                              back       54  -0.001      Z        54  -0.001                     
  
                    Static Seismic 6{1}       up         52   0.000      X       205  -0.001                     
                                              rght      205  -0.001      Y        52   0.000                     
                                              back       54  -0.010      Z        54  -0.010                     
  
                    Static Seismic 7{1}       up         58   0.000      X       205  -0.002                     
                                              rght      205  -0.002      Y        58   0.000                     
                                              back       54  -0.001      Z        54  -0.001                     
  
                    Static Seismic 8{1}       up         29   0.000      X       205  -0.001                     
                                              rght      205  -0.001      Y        29   0.000                     
                                              back       54  -0.009      Z        54  -0.009                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  39 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Pressure 1{1}             up          2   0.000      X         1   0.000                     
                                              rght        1   0.000      Y         2   0.000                     
                                              back        0   0.000      Z         0   0.000                     
  
                    GT1{1}                    down      273   0.000      X      -206  -0.022                     
                                              left      206   0.022      Y      -273  -0.000                     
                                              forw       55   0.005      Z       -55  -0.005                     
  
                    GT1P1{1}                  down      272   0.000      X      -205  -0.021                     
                                              left      205   0.021      Y      -272  -0.000                     
                                              forw       54   0.005      Z       -54  -0.005                     
  
                    GT1P1E1{1}                down      208   0.000      X            -0.023                     
                                              left            0.023      Y      -208  -0.000                     
                                              forw            0.009      Z            -0.009                     
  
                    GT1P1E2{1}                down      232   0.000      X            -0.023                     
                                              left            0.023      Y      -232  -0.000                     
                                              forw            0.017      Z            -0.017                     
  
                    GT1P1E3{1}                down      230   0.000      X            -0.023                     
                                              left            0.023      Y      -230  -0.000                     
                                              forw            0.009      Z            -0.009                     
  
                    GT1P1E4{1}                down      256   0.000      X            -0.023                     
                                              left            0.023      Y      -256  -0.000                     
                                              forw            0.017      Z            -0.017                     
  
                    GT1P1E5{1}                down      190   0.000      X            -0.023                     
                                              left            0.023      Y      -190  -0.000                     
                                              forw            0.006      Z            -0.006                     
  
                    GT1P1E6{1}                down      219   0.000      X            -0.022                     
                                              left            0.022      Y      -219  -0.000                     
                                              forw            0.015      Z            -0.015                     
  
                    GT1P1E7{1}                down      214   0.000      X            -0.023                     
                                              left            0.023      Y      -214  -0.000                     
                                              forw            0.006      Z            -0.006                     
  
                    GT1P1E8{1}                down      243   0.000      X            -0.022                     
                                              left            0.022      Y      -243  -0.000                     
                                              forw            0.015      Z            -0.015                     
  
 Tag No.: <None>                                                                 
 N40                Gravity{1}                down      189   0.000      X             0.000                     
 N40  1   Guide                               rght            0.000      Y      -189  -0.000                     
 Stiff   :RIGID                               forw            0.000      Z            -0.000                     
  
                    Thermal 1{1}              up        142   0.000      X       -37  -0.037                     
 Comp.Wt :   0.000                            left       37   0.037      Y       142   0.000                     
                                              back        2   0.002      Z         2   0.002                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  40 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 1{1}       down        8   0.000      X        38   0.004                     
                                              rght       38   0.004      Y        -8  -0.000                     
                                              forw        2   0.001      Z        -2  -0.001                     
  
                    Static Seismic 2{1}       down        8   0.000      X        38   0.005                     
                                              rght       38   0.005      Y        -8  -0.000                     
                                              forw        2   0.008      Z        -2  -0.008                     
  
                    Static Seismic 3{1}       down       54   0.000      X        38   0.004                     
                                              rght       38   0.004      Y       -54  -0.000                     
                                              forw        2   0.001      Z        -2  -0.001                     
  
                    Static Seismic 4{1}       down       53   0.000      X        38   0.005                     
                                              rght       38   0.005      Y       -53  -0.000                     
                                              forw        2   0.008      Z        -2  -0.008                     
  
                    Static Seismic 5{1}       down       23   0.000      X        38   0.001                     
                                              rght       38   0.001      Y       -23  -0.000                     
                                              forw        2  -0.003      Z        -2   0.003                     
  
                    Static Seismic 6{1}       down       21   0.000      X        38   0.002                     
                                              rght       38   0.002      Y       -21  -0.000                     
                                              forw        2   0.004      Z        -2  -0.004                     
  
                    Static Seismic 7{1}       down       68   0.000      X        38   0.001                     
                                              rght       38   0.001      Y       -68  -0.000                     
                                              forw        2  -0.003      Z        -2   0.003                     
  
                    Static Seismic 8{1}       down       66   0.000      X        38   0.002                     
                                              rght       38   0.002      Y       -66  -0.000                     
                                              forw        2   0.004      Z        -2  -0.004                     
  
                    Pressure 1{1}             down        1   0.000      X        -1   0.001                     
                                              left        1  -0.001      Y        -1  -0.000                     
                                              forw        0   0.000      Z         0  -0.000                     
  
                    GT1{1}                    down       48   0.000      X       -37  -0.037                     
                                              left       37   0.037      Y       -48  -0.000                     
                                              back        2   0.002      Z         2   0.002                     
  
                    GT1P1{1}                  down       49   0.000      X       -38  -0.036                     
                                              left       38   0.036      Y       -49  -0.000                     
                                              back        2   0.002      Z         2   0.002                     
  
                    GT1P1E1{1}                down       57   0.000      X            -0.032                     
                                              left            0.032      Y       -57  -0.000                     
                                              back            0.001      Z             0.001                     
  
                    GT1P1E2{1}                down       57   0.000      X            -0.031                     
                                              left            0.031      Y       -57  -0.000                     
                                              forw            0.006      Z            -0.006                     
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---------------------------------------------------------------------------------------------------------------- 
ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  41 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E3{1}                down      103   0.000      X            -0.032                     
                                              left            0.032      Y      -103  -0.000                     
                                              back            0.001      Z             0.001                     
  
                    GT1P1E4{1}                down      102   0.000      X            -0.031                     
                                              left            0.031      Y      -102  -0.000                     
                                              forw            0.006      Z            -0.006                     
  
                    GT1P1E5{1}                down       72   0.000      X            -0.035                     
                                              left            0.035      Y       -72  -0.000                     
                                              back            0.005      Z             0.005                     
  
                    GT1P1E6{1}                down       70   0.000      X            -0.034                     
                                              left            0.034      Y       -70  -0.000                     
                                              forw            0.002      Z            -0.002                     
  
                    GT1P1E7{1}                down      117   0.000      X            -0.035                     
                                              left            0.035      Y      -117  -0.000                     
                                              back            0.005      Z             0.005                     
  
                    GT1P1E8{1}                down      115   0.000      X            -0.034                     
                                              left            0.034      Y      -115  -0.000                     
                                              forw            0.002      Z            -0.002                     
  
 Tag No.: <None>                                                                 
 R05                Gravity{1}                down       59   0.000      X             0.000                     
 R05  1   Guide                               rght            0.000      Y       -59  -0.000                     
 Stiff   :RIGID                               forw            0.000      Z            -0.000                     
  
                    Thermal 1{1}              up          6   0.000      X       -10  -0.006                     
 Comp.Wt :   0.000                            left       10   0.006      Y         6   0.000                     
                                              forw       40   0.022      Z       -40  -0.022                     
  
                    Static Seismic 1{1}       up          6   0.000      X        10   0.005                     
                                              rght       10   0.005      Y         6   0.000                     
                                              back       40   0.027      Z        40   0.027                     
  
                    Static Seismic 2{1}       up          6   0.000      X        10   0.013                     
                                              rght       10   0.013      Y         6   0.000                     
                                              back       40  -0.026      Z        40  -0.026                     
  
                    Static Seismic 3{1}       down        8   0.000      X        10   0.005                     
                                              rght       10   0.005      Y        -8  -0.000                     
                                              back       40   0.027      Z        40   0.027                     
  
                    Static Seismic 4{1}       down        8   0.000      X        10   0.014                     
                                              rght       10   0.014      Y        -8  -0.000                     
                                              back       40  -0.026      Z        40  -0.026                     
  
                    Static Seismic 5{1}       up          7   0.000      X        10  -0.012                     
                                              rght       10  -0.012      Y         7   0.000                     
                                              back       40   0.065      Z        40   0.065                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  42 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 6{1}       up          7   0.000      X        10  -0.004                     
                                              rght       10  -0.004      Y         7   0.000                     
                                              back       40   0.012      Z        40   0.012                     
  
                    Static Seismic 7{1}       down        7   0.000      X        10  -0.012                     
                                              rght       10  -0.012      Y        -7  -0.000                     
                                              back       40   0.065      Z        40   0.065                     
  
                    Static Seismic 8{1}       down        7   0.000      X        10  -0.004                     
                                              rght       10  -0.004      Y        -7  -0.000                     
                                              back       40   0.012      Z        40   0.012                     
  
                    Pressure 1{1}             down        0   0.000      X         0   0.000                     
                                              left        0  -0.000      Y         0  -0.000                     
                                              forw        0  -0.000      Z         0   0.000                     
  
                    GT1{1}                    down       53   0.000      X       -10  -0.005                     
                                              left       10   0.005      Y       -53  -0.000                     
                                              forw       40   0.022      Z       -40  -0.022                     
  
                    GT1P1{1}                  down       53   0.000      X       -10  -0.005                     
                                              left       10   0.005      Y       -53  -0.000                     
                                              forw       40   0.021      Z       -40  -0.021                     
  
                    GT1P1E1{1}                down       47   0.000      X            -0.000                     
                                              left            0.000      Y       -47  -0.000                     
                                              back            0.006      Z             0.006                     
  
                    GT1P1E2{1}                down       47   0.000      X             0.008                     
                                              rght            0.008      Y       -47  -0.000                     
                                              forw            0.048      Z            -0.048                     
  
                    GT1P1E3{1}                down       61   0.000      X             0.000                     
                                              rght            0.000      Y       -61  -0.000                     
                                              back            0.006      Z             0.006                     
  
                    GT1P1E4{1}                down       61   0.000      X             0.008                     
                                              rght            0.008      Y       -61  -0.000                     
                                              forw            0.048      Z            -0.048                     
  
                    GT1P1E5{1}                down       46   0.000      X            -0.018                     
                                              left            0.018      Y       -46  -0.000                     
                                              back            0.044      Z             0.044                     
  
                    GT1P1E6{1}                down       46   0.000      X            -0.009                     
                                              left            0.009      Y       -46  -0.000                     
                                              forw            0.010      Z            -0.010                     
  
                    GT1P1E7{1}                down       60   0.000      X            -0.018                     
                                              left            0.018      Y       -60  -0.000                     
                                              back            0.044      Z             0.044                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  43 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E8{1}                down       60   0.000      X            -0.009                     
                                              left            0.009      Y       -60  -0.000                     
                                              forw            0.010      Z            -0.010                     
  
 Tag No.: <None>                                                                 
 R06                Gravity{1}                down       89   0.000      X             0.000                     
 R06  1   Guide                               rght            0.000      Y       -89  -0.000                     
 Stiff   :RIGID                               forw            0.000      Z            -0.000                     
  
                    Thermal 1{1}              down        1   0.000      X         9   0.001                     
 Comp.Wt :   0.000                            rght        9   0.001      Y        -1  -0.000                     
                                              back       67   0.005      Z        67   0.005                     
  
                    Static Seismic 1{1}       up         11   0.000      X        -6   0.061                     
                                              left        6  -0.061      Y        11   0.000                     
                                              forw       67  -0.027      Z       -67   0.027                     
  
                    Static Seismic 2{1}       up         11   0.000      X        10   0.061                     
                                              rght       10   0.061      Y        11   0.000                     
                                              forw       67   0.026      Z       -67  -0.026                     
  
                    Static Seismic 3{1}       down       10   0.000      X        -6   0.061                     
                                              left        6  -0.061      Y       -10  -0.000                     
                                              forw       67  -0.027      Z       -67   0.027                     
  
                    Static Seismic 4{1}       down       11   0.000      X        10   0.061                     
                                              rght       10   0.061      Y       -11  -0.000                     
                                              forw       67   0.026      Z       -67  -0.026                     
  
                    Static Seismic 5{1}       up         11   0.000      X       -26  -0.063                     
                                              left       26   0.063      Y        11   0.000                     
                                              forw       67  -0.066      Z       -67   0.066                     
  
                    Static Seismic 6{1}       up         10   0.000      X        -9  -0.063                     
                                              left        9   0.063      Y        10   0.000                     
                                              forw       67  -0.012      Z       -67   0.012                     
  
                    Static Seismic 7{1}       down       11   0.000      X       -26  -0.063                     
                                              left       26   0.063      Y       -11  -0.000                     
                                              forw       67  -0.065      Z       -67   0.065                     
  
                    Static Seismic 8{1}       down       11   0.000      X        -9  -0.063                     
                                              left        9   0.063      Y       -11  -0.000                     
                                              forw       67  -0.012      Z       -67   0.012                     
  
                    Pressure 1{1}             up          0   0.000      X         0  -0.000                     
                                              left        0   0.000      Y         0   0.000                     
                                              forw        0   0.000      Z         0  -0.000                     
  
                    GT1{1}                    down       90   0.000      X         9   0.001                     
                                              rght        9   0.001      Y       -90  -0.000                     
                                              back       67   0.005      Z        67   0.005                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1{1}                  down       90   0.000      X         9   0.001                     
                                              rght        9   0.001      Y       -90  -0.000                     
                                              back       67   0.005      Z        67   0.005                     
  
                    GT1P1E1{1}                down       79   0.000      X         3   0.062                     
                                              rght        3   0.062      Y       -79  -0.000                     
                                              back        0   0.032      Z         0   0.032                     
  
                    GT1P1E2{1}                down       79   0.000      X        19   0.062                     
                                              rght       19   0.062      Y       -79  -0.000                     
                                              back        0  -0.021      Z         0  -0.021                     
  
                    GT1P1E3{1}                down      100   0.000      X         3   0.062                     
                                              rght        3   0.062      Y      -100  -0.000                     
                                              back        0   0.032      Z         0   0.032                     
  
                    GT1P1E4{1}                down      100   0.000      X        19   0.062                     
                                              rght       19   0.062      Y      -100  -0.000                     
                                              back        0  -0.021      Z         0  -0.021                     
  
                    GT1P1E5{1}                down       79   0.000      X       -17  -0.062                     
                                              left       17   0.062      Y       -79  -0.000                     
                                              back        0   0.071      Z         0   0.071                     
  
                    GT1P1E6{1}                down       79   0.000      X         0  -0.062                     
                                              left        0   0.062      Y       -79  -0.000                     
                                              back        0   0.017      Z         0   0.017                     
  
                    GT1P1E7{1}                down      100   0.000      X       -17  -0.062                     
                                              left       17   0.062      Y      -100  -0.000                     
                                              back        0   0.071      Z         0   0.071                     
  
                    GT1P1E8{1}                down      100   0.000      X         0  -0.062                     
                                              left        0   0.062      Y      -100  -0.000                     
                                              back        0   0.017      Z         0   0.017                     
  
 Tag No.: <None>                                                                 
 S27                Gravity{1}                down       88   0.000      X            -0.008                     
 S27  1   Rod Hgr                             +Z              0.024      Y       -88  -0.000                     
 Stiff   :RIGID                               -X              0.008      Z             0.024                     
  
                    Thermal 1{1}              up         85   0.000      X         2   0.042                     
 Comp.Wt :   0.000                            +Z          1   0.019      Y        85   0.000                     
                                              +X          2   0.042      Z         1   0.019                     
  
                    Static Seismic 1{1}       down       47   0.000      X        -3   0.058                     
                                              -Z          1  -0.003      Y       -47  -0.000                     
                                              -X          3  -0.058      Z        -1   0.003                     
  
                    Static Seismic 2{1}       down       25   0.000      X        -3   0.039                     
                                              -Z          1   0.082      Y       -25  -0.000                     
                                              -X          3  -0.039      Z        -1  -0.082                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 3{1}       down       62   0.000      X        -3   0.059                     
                                              -Z          1  -0.003      Y       -62  -0.000                     
                                              -X          3  -0.059      Z        -1   0.003                     
  
                    Static Seismic 4{1}       down       34   0.000      X        -3   0.034                     
                                              -Z          1   0.081      Y       -34  -0.000                     
                                              -X          3  -0.034      Z        -1  -0.081                     
  
                    Static Seismic 5{1}       up          4   0.007      X        -3  -0.043                     
                                              -Z          1  -0.003      Y         4   0.007                     
                                              -X          3   0.043      Z        -1   0.003                     
  
                    Static Seismic 6{1}       up          4   0.015      X        -3  -0.072                     
                                              -Z          1   0.079      Y         4   0.015                     
                                              -X          3   0.072      Z        -1  -0.079                     
  
                    Static Seismic 7{1}       up          4   0.004      X        -3  -0.037                     
                                              -Z          1  -0.003      Y         4   0.004                     
                                              -X          3   0.037      Z        -1   0.003                     
  
                    Static Seismic 8{1}       up          4   0.010      X        -3  -0.065                     
                                              -Z          1   0.079      Y         4   0.010                     
                                              -X          3   0.065      Z        -1  -0.079                     
  
                    Pressure 1{1}             down        1   0.000      X         1  -0.002                     
                                              +Z          0   0.000      Y        -1  -0.000                     
                                              +X          1  -0.002      Z         0   0.000                     
  
                    GT1{1}                    down        3   0.000      X         2   0.034                     
                                              +Z          1   0.043      Y        -3  -0.000                     
                                              +X          2   0.034      Z         1   0.043                     
  
                    GT1P1{1}                  down        4   0.000      X         3   0.032                     
                                              +Z          1   0.043      Y        -4  -0.000                     
                                              +X          3   0.032      Z         1   0.043                     
  
                    GT1P1E1{1}                down       51   0.000      X             0.090                     
                                              +Z              0.046      Y       -51  -0.000                     
                                              +X              0.090      Z             0.046                     
  
                    GT1P1E2{1}                down       29   0.000      X             0.071                     
                                              -Z             -0.038      Y       -29  -0.000                     
                                              +X              0.071      Z            -0.038                     
  
                    GT1P1E3{1}                down       66   0.000      X             0.091                     
                                              +Z              0.047      Y       -66  -0.000                     
                                              +X              0.091      Z             0.047                     
  
                    GT1P1E4{1}                down       38   0.000      X             0.066                     
                                              -Z             -0.038      Y       -38  -0.000                     
                                              +X              0.066      Z            -0.038                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E5{1}                up          0   0.007      X            -0.011                     
                                              +Z              0.046      Y         0   0.007                     
                                              -X              0.011      Z             0.046                     
  
                    GT1P1E6{1}                up          0   0.015      X            -0.040                     
                                              -Z             -0.036      Y         0   0.015                     
                                              -X              0.040      Z            -0.036                     
  
                    GT1P1E7{1}                up          0   0.004      X            -0.005                     
                                              +Z              0.046      Y         0   0.004                     
                                              -X              0.005      Z             0.046                     
  
                    GT1P1E8{1}                up          0   0.010      X            -0.033                     
                                              -Z             -0.035      Y         0   0.010                     
                                              -X              0.033      Z            -0.035                     
  
 Tag No.: <None>                                                                 
 S02                Gravity{1}                up              0.018      X            -0.058                     
 S02  1   Rod Hgr                             +Z              0.024      Y             0.018                     
 Stiff   :RIGID                               -X              0.058      Z             0.024                     
  
                    Thermal 1{1}              up              0.008      X             0.052                     
 Comp.Wt :   0.000                            +Z              0.003      Y             0.008                     
                                              +X              0.052      Z             0.003                     
  
                    Static Seismic 1{1}       down            0.014      X             0.090                     
                                              +Z              0.003      Y            -0.014                     
                                              +X              0.090      Z             0.003                     
  
                    Static Seismic 2{1}       down            0.010      X             0.065                     
                                              -Z              0.082      Y            -0.010                     
                                              +X              0.065      Z            -0.082                     
  
                    Static Seismic 3{1}       down            0.013      X             0.091                     
                                              +Z              0.003      Y            -0.013                     
                                              +X              0.091      Z             0.003                     
  
                    Static Seismic 4{1}       down            0.007      X             0.056                     
                                              -Z              0.081      Y            -0.007                     
                                              +X              0.056      Z            -0.081                     
  
                    Static Seismic 5{1}       up              0.001      X            -0.011                     
                                              +Z              0.003      Y             0.001                     
                                              -X              0.011      Z             0.003                     
  
                    Static Seismic 6{1}       up              0.012      X            -0.059                     
                                              -Z              0.079      Y             0.012                     
                                              -X              0.059      Z            -0.079                     
  
                    Static Seismic 7{1}       up              0.001      X            -0.010                     
                                              +Z              0.003      Y             0.001                     
                                              -X              0.010      Z             0.003                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 8{1}       up              0.011      X            -0.057                     
                                              -Z              0.079      Y             0.011                     
                                              -X              0.057      Z            -0.079                     
  
                    Pressure 1{1}             up              0.000      X            -0.002                     
                                              +Z              0.000      Y             0.000                     
                                              -X              0.002      Z             0.000                     
  
                    GT1{1}                    up              0.026      X            -0.005                     
                                              +Z              0.026      Y             0.026                     
                                              -X              0.005      Z             0.026                     
  
                    GT1P1{1}                  up              0.026      X            -0.007                     
                                              +Z              0.027      Y             0.026                     
                                              -X              0.007      Z             0.027                     
  
                    GT1P1E1{1}                up              0.012      X             0.083                     
                                              +Z              0.029      Y             0.012                     
                                              +X              0.083      Z             0.029                     
  
                    GT1P1E2{1}                up              0.016      X             0.058                     
                                              -Z              0.055      Y             0.016                     
                                              +X              0.058      Z            -0.055                     
  
                    GT1P1E3{1}                up              0.013      X             0.083                     
                                              +Z              0.030      Y             0.013                     
                                              +X              0.083      Z             0.030                     
  
                    GT1P1E4{1}                up              0.019      X             0.048                     
                                              -Z              0.055      Y             0.019                     
                                              +X              0.048      Z            -0.055                     
  
                    GT1P1E5{1}                up              0.027      X            -0.018                     
                                              +Z              0.029      Y             0.027                     
                                              -X              0.018      Z             0.029                     
  
                    GT1P1E6{1}                up              0.038      X            -0.067                     
                                              -Z              0.053      Y             0.038                     
                                              -X              0.067      Z            -0.053                     
  
                    GT1P1E7{1}                up              0.027      X            -0.018                     
                                              +Z              0.029      Y             0.027                     
                                              -X              0.018      Z             0.029                     
  
                    GT1P1E8{1}                up              0.037      X            -0.065                     
                                              -Z              0.052      Y             0.037                     
                                              -X              0.065      Z            -0.052                     
  
 Tag No.: <None>                                                                 
 S06                Gravity{1}                up              0.013      X        -3  -0.062                     
 S06  1   Guide                               left        3   0.062      Y             0.027                     
 Stiff   :RIGID                               forw            0.027      Z             0.013                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Thermal 1{1}              up              0.002      X         3   0.043                     
 Comp.Wt :   0.000                            rght        3   0.043      Y             0.004                     
                                              forw            0.004      Z             0.002                     
  
                    Static Seismic 1{1}       up              0.014      X         6   0.082                     
                                              rght        6   0.082      Y            -0.024                     
                                              back            0.024      Z             0.014                     
  
                    Static Seismic 2{1}       down       42   0.077      X             0.062                     
                                              rght            0.062      Y            -0.016                     
                                              back            0.016      Z       -42  -0.077                     
  
                    Static Seismic 3{1}       up              0.014      X         1   0.082                     
                                              rght        1   0.082      Y            -0.022                     
                                              back            0.022      Z             0.014                     
  
                    Static Seismic 4{1}       down       30   0.077      X             0.052                     
                                              rght            0.052      Y            -0.012                     
                                              back            0.012      Z       -30  -0.077                     
  
                    Static Seismic 5{1}       up              0.012      X             0.002                     
                                              rght            0.002      Y            -0.005                     
                                              back            0.005      Z             0.012                     
  
                    Static Seismic 6{1}       down       19   0.077      X            -0.041                     
                                              left            0.041      Y             0.010                     
                                              forw            0.010      Z       -19  -0.077                     
  
                    Static Seismic 7{1}       up              0.011      X             0.000                     
                                              rght            0.000      Y            -0.004                     
                                              back            0.004      Z             0.011                     
  
                    Static Seismic 8{1}       down        9   0.077      X        -2  -0.042                     
                                              left        2   0.042      Y             0.011                     
                                              forw            0.011      Z        -9  -0.077                     
  
                    Pressure 1{1}             up              0.000      X            -0.002                     
                                              left            0.002      Y             0.000                     
                                              forw            0.000      Z             0.000                     
  
                    GT1{1}                    up              0.015      X            -0.019                     
                                              left            0.019      Y             0.031                     
                                              forw            0.031      Z             0.015                     
  
                    GT1P1{1}                  up              0.015      X            -0.020                     
                                              left            0.020      Y             0.031                     
                                              forw            0.031      Z             0.015                     
  
                    GT1P1E1{1}                up              0.029      X         6   0.062                     
                                              rght        6   0.062      Y             0.007                     
                                              forw            0.007      Z             0.029                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E2{1}                down       42   0.062      X             0.041                     
                                              rght            0.041      Y             0.016                     
                                              forw            0.016      Z       -42  -0.062                     
  
                    GT1P1E3{1}                up              0.030      X         1   0.062                     
                                              rght        1   0.062      Y             0.009                     
                                              forw            0.009      Z             0.030                     
  
                    GT1P1E4{1}                down       30   0.062      X             0.032                     
                                              rght            0.032      Y             0.020                     
                                              forw            0.020      Z       -30  -0.062                     
  
                    GT1P1E5{1}                up              0.027      X            -0.018                     
                                              left            0.018      Y             0.026                     
                                              forw            0.026      Z             0.027                     
  
                    GT1P1E6{1}                down       19   0.062      X            -0.062                     
                                              left            0.062      Y             0.041                     
                                              forw            0.041      Z       -19  -0.062                     
  
                    GT1P1E7{1}                up              0.027      X            -0.020                     
                                              left            0.020      Y             0.028                     
                                              forw            0.028      Z             0.027                     
  
                    GT1P1E8{1}                down        9   0.062      X        -2  -0.062                     
                                              left        2   0.062      Y             0.042                     
                                              forw            0.042      Z        -9  -0.062                     
  
 Tag No.: <None>                                                                 
 S15                Gravity{1}                down      165   0.000      X             0.000                     
 S15  1   Guide                               left            0.025      Y      -165  -0.000                     
 Stiff   :RIGID                               back            0.000      Z            -0.025                     
  
                    Thermal 1{1}              down       64   0.000      X         0   0.000                     
 Comp.Wt :   0.000                            rght      180   0.048      Y       -64  -0.000                     
                                              forw        0   0.000      Z       180   0.048                     
  
                    Static Seismic 1{1}       down        7   0.000      X         0   0.000                     
                                              left      104  -0.040      Y        -7  -0.000                     
                                              back        0  -0.000      Z      -104   0.040                     
  
                    Static Seismic 2{1}       down       39   0.000      X         0   0.000                     
                                              left      321   0.084      Y       -39  -0.000                     
                                              back        0  -0.000      Z      -321  -0.084                     
  
                    Static Seismic 3{1}       down       57   0.000      X         0   0.000                     
                                              left      110  -0.040      Y       -57  -0.000                     
                                              back        0  -0.000      Z      -110   0.040                     
  
                    Static Seismic 4{1}       down       82   0.000      X         0   0.000                     
                                              left      331   0.084      Y       -82  -0.000                     
                                              back        0  -0.000      Z      -331  -0.084                     
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 5{1}       up         67   0.000      X         0  -0.000                     
                                              left      122  -0.040      Y        67   0.000                     
                                              back        0   0.000      Z      -122   0.040                     
  
                    Static Seismic 6{1}       up         74   0.000      X         0  -0.000                     
                                              left      342   0.084      Y        74   0.000                     
                                              back        0   0.000      Z      -342  -0.084                     
  
                    Static Seismic 7{1}       up         10   0.000      X         0  -0.000                     
                                              left      130  -0.040      Y        10   0.000                     
                                              back        0   0.000      Z      -130   0.040                     
  
                    Static Seismic 8{1}       up         14   0.000      X         0  -0.000                     
                                              left      351   0.084      Y        14   0.000                     
                                              back        0   0.000      Z      -351  -0.084                     
  
                    Pressure 1{1}             up          1   0.000      X             0.000                     
                                              left        2   0.001      Y         1   0.000                     
                                              back            0.000      Z        -2  -0.001                     
  
                    GT1{1}                    down      229   0.000      X         0   0.000                     
                                              rght      180   0.023      Y      -229  -0.000                     
                                              forw        0   0.000      Z       180   0.023                     
  
                    GT1P1{1}                  down      228   0.000      X         0   0.000                     
                                              rght      178   0.022      Y      -228  -0.000                     
                                              forw        0   0.000      Z       178   0.022                     
  
                    GT1P1E1{1}                down      234   0.000      X             0.000                     
                                              rght       74   0.062      Y      -234  -0.000                     
                                              back            0.000      Z        74   0.062                     
  
                    GT1P1E2{1}                down      267   0.000      X             0.000                     
                                              left      143   0.062      Y      -267  -0.000                     
                                              back            0.000      Z      -143  -0.062                     
  
                    GT1P1E3{1}                down      285   0.000      X             0.000                     
                                              rght       68   0.062      Y      -285  -0.000                     
                                              back            0.000      Z        68   0.062                     
  
                    GT1P1E4{1}                down      310   0.000      X             0.000                     
                                              left      153   0.062      Y      -310  -0.000                     
                                              back            0.000      Z      -153  -0.062                     
  
                    GT1P1E5{1}                down      160   0.000      X            -0.000                     
                                              rght       56   0.062      Y      -160  -0.000                     
                                              back           -0.000      Z        56   0.062                     
  
                    GT1P1E6{1}                down      154   0.000      X            -0.000                     
                                              left      164   0.062      Y      -154  -0.000                     
                                              back           -0.000      Z      -164  -0.062                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  51 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E7{1}                down      218   0.000      X            -0.000                     
                                              rght       48   0.062      Y      -218  -0.000                     
                                              back           -0.000      Z        48   0.062                     
  
                    GT1P1E8{1}                down      213   0.000      X            -0.000                     
                                              left      173   0.062      Y      -213  -0.000                     
                                              back           -0.000      Z      -173  -0.062                     
  
 Tag No.: <None>                                                                 
 S15                Gravity{1}                forw       13   0.000      X        13   0.000                     
 S15  2   Line Stp                            down            0.000      Y            -0.000                     
 Stiff   :RIGID                               left            0.025      Z            -0.025                     
  
                    Thermal 1{1}              forw        8   0.000      X         8   0.000                     
 Comp.Wt :   0.000                            down            0.000      Y            -0.000                     
                                              rght            0.048      Z             0.048                     
  
                    Static Seismic 1{1}       forw       40   0.000      X        40   0.000                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.040      Z             0.040                     
  
                    Static Seismic 2{1}       forw       28   0.000      X        28   0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.084      Z            -0.084                     
  
                    Static Seismic 3{1}       forw       45   0.000      X        45   0.000                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.040      Z             0.040                     
  
                    Static Seismic 4{1}       forw       30   0.000      X        30   0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.084      Z            -0.084                     
  
                    Static Seismic 5{1}       back       63   0.000      X       -63  -0.000                     
                                              down            0.000      Y             0.000                     
                                              rght            0.040      Z             0.040                     
  
                    Static Seismic 6{1}       back       79   0.000      X       -79  -0.000                     
                                              down            0.000      Y             0.000                     
                                              left            0.084      Z            -0.084                     
  
                    Static Seismic 7{1}       back       61   0.000      X       -61  -0.000                     
                                              down            0.000      Y             0.000                     
                                              rght            0.040      Z             0.040                     
  
                    Static Seismic 8{1}       back       75   0.000      X       -75  -0.000                     
                                              down            0.000      Y             0.000                     
                                              left            0.084      Z            -0.084                     
  
                    Pressure 1{1}             forw        0   0.000      X         0   0.000                     
                                              down            0.000      Y             0.000                     
                                              left            0.001      Z            -0.001                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  52 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1{1}                    forw       21   0.000      X        21   0.000                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.023      Z             0.023                     
  
                    GT1P1{1}                  forw       21   0.000      X        21   0.000                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.022      Z             0.022                     
  
                    GT1P1E1{1}                forw       60   0.000      X        60   0.000                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z             0.062                     
  
                    GT1P1E2{1}                forw       49   0.000      X        49   0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z            -0.062                     
  
                    GT1P1E3{1}                forw       66   0.000      X        66   0.000                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z             0.062                     
  
                    GT1P1E4{1}                forw       50   0.000      X        50   0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z            -0.062                     
  
                    GT1P1E5{1}                back       42   0.000      X       -42  -0.000                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z             0.062                     
  
                    GT1P1E6{1}                back       58   0.000      X       -58  -0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z            -0.062                     
  
                    GT1P1E7{1}                back       40   0.000      X       -40  -0.000                     
                                              down            0.000      Y            -0.000                     
                                              rght            0.062      Z             0.062                     
  
                    GT1P1E8{1}                back       55   0.000      X       -55  -0.000                     
                                              down            0.000      Y            -0.000                     
                                              left            0.062      Z            -0.062                     
  
 Tag No.: <None>                                                                 
 S19                Gravity{1}                down      104   0.000      X            -0.010                     
 S19  2   Guide                               rght            0.010      Y      -104  -0.000                     
 Stiff   :RIGID                               back            0.020      Z            -0.020                     
  
                    Thermal 1{1}              up         17   0.000      X       -16  -0.011                     
 Comp.Wt :   0.000                            rght       16   0.011      Y        17   0.000                     
                                              forw       66   0.046      Z        66   0.046                     
  
                    Static Seismic 1{1}       up         53   0.000      X        16   0.021                     
                                              left       16   0.021      Y        53   0.000                     
                                              back       66  -0.030      Z       -66   0.030                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  53 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 2{1}       up         94   0.000      X        16   0.022                     
                                              left       16   0.022      Y        94   0.000                     
                                              back       66   0.096      Z       -66  -0.096                     
  
                    Static Seismic 3{1}       up         36   0.000      X        16   0.021                     
                                              left       16   0.021      Y        36   0.000                     
                                              back       66  -0.031      Z       -66   0.031                     
  
                    Static Seismic 4{1}       up         67   0.000      X        16   0.021                     
                                              left       16   0.021      Y        67   0.000                     
                                              back       66   0.095      Z       -66  -0.095                     
  
                    Static Seismic 5{1}       down       52   0.000      X        16   0.009                     
                                              left       16   0.009      Y       -52  -0.000                     
                                              back       66  -0.035      Z       -66   0.035                     
  
                    Static Seismic 6{1}       down       40   0.000      X        16   0.008                     
                                              left       16   0.008      Y       -40  -0.000                     
                                              back       66   0.090      Z       -66  -0.090                     
  
                    Static Seismic 7{1}       down       69   0.000      X        16   0.008                     
                                              left       16   0.008      Y       -69  -0.000                     
                                              back       66  -0.035      Z       -66   0.035                     
  
                    Static Seismic 8{1}       down       55   0.000      X        16   0.007                     
                                              left       16   0.007      Y       -55  -0.000                     
                                              back       66   0.090      Z       -66  -0.090                     
  
                    Pressure 1{1}             down        1   0.000      X         0   0.000                     
                                              rght        0  -0.000      Y        -1  -0.000                     
                                              forw        1  -0.001      Z         1  -0.001                     
  
                    GT1{1}                    down       86   0.000      X       -16  -0.021                     
                                              rght       16   0.021      Y       -86  -0.000                     
                                              forw       66   0.026      Z        66   0.026                     
  
                    GT1P1{1}                  down       87   0.000      X       -16  -0.021                     
                                              rght       16   0.021      Y       -87  -0.000                     
                                              forw       66   0.026      Z        66   0.026                     
  
                    GT1P1E1{1}                down       35   0.000      X            -0.000                     
                                              rght            0.000      Y       -35  -0.000                     
                                              forw            0.056      Z             0.056                     
  
                    GT1P1E2{1}                up          7   0.000      X             0.001                     
                                              left            0.001      Y         7   0.000                     
                                              back            0.070      Z            -0.070                     
  
                    GT1P1E3{1}                down       51   0.000      X            -0.001                     
                                              rght            0.001      Y       -51  -0.000                     
                                              forw            0.056      Z             0.056                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
09/27/2020 WRPS-310                                               BENTLEY                                        
03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  54 
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                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    GT1P1E4{1}                down       21   0.000      X            -0.000                     
                                              rght            0.000      Y       -21  -0.000                     
                                              back            0.069      Z            -0.069                     
  
                    GT1P1E5{1}                down      139   0.000      X            -0.012                     
                                              rght            0.012      Y      -139  -0.000                     
                                              forw            0.060      Z             0.060                     
  
                    GT1P1E6{1}                down      127   0.000      X            -0.013                     
                                              rght            0.013      Y      -127  -0.000                     
                                              back            0.065      Z            -0.065                     
  
                    GT1P1E7{1}                down      156   0.000      X            -0.013                     
                                              rght            0.013      Y      -156  -0.000                     
                                              forw            0.061      Z             0.061                     
  
                    GT1P1E8{1}                down      142   0.000      X            -0.014                     
                                              rght            0.014      Y      -142  -0.000                     
                                              back            0.064      Z            -0.064                     
  
 Tag No.: <None>                                                                 
 S20                Gravity{1}                down      466   0.000      X        -2  -0.062                     
 S20  1   Guide                               rght        2   0.062      Y      -466  -0.000                     
 Stiff   :RIGID                               back            0.020      Z            -0.020                     
  
                    Thermal 1{1}              down        6   0.000      X        -7  -0.000                     
 Comp.Wt :   0.000                            rght        7   0.000      Y        -6  -0.000                     
                                              back      283   0.001      Z      -283  -0.001                     
  
                    Static Seismic 1{1}       up         50   0.000      X        82   0.124                     
                                              left       82   0.124      Y        50   0.000                     
                                              forw      281   0.030      Z       281   0.030                     
  
                    Static Seismic 2{1}       up         47   0.000      X        98   0.124                     
                                              left       98   0.124      Y        47   0.000                     
                                              forw      281  -0.096      Z       281  -0.096                     
  
                    Static Seismic 3{1}       down       63   0.000      X        82   0.124                     
                                              left       82   0.124      Y       -63  -0.000                     
                                              forw      281   0.030      Z       281   0.030                     
  
                    Static Seismic 4{1}       down       65   0.000      X        98   0.124                     
                                              left       98   0.124      Y       -65  -0.000                     
                                              forw      281  -0.096      Z       281  -0.096                     
  
                    Static Seismic 5{1}       up         58   0.000      X       -86  -0.000                     
                                              rght       86   0.000      Y        58   0.000                     
                                              forw      281   0.034      Z       281   0.034                     
  
                    Static Seismic 6{1}       up         58   0.000      X       -71  -0.000                     
                                              rght       71   0.000      Y        58   0.000                     
                                              forw      281  -0.091      Z       281  -0.091                     
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ETF Load-In Facility Backup Min Operating Temp                                                                   
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03:52 PM   ETF LI FAC BACKUP MIN TEMP                             AutoPIPE Nuclear 12.00.00.16   RESULT PAGE  55 
---------------------------------------------------------------------------------------------------------------- 
 
                                         S U P P O R T    F O R C E S                                            
         ( Force - lbf   , Moment - ft-lb  , Tran. - in  , Rot. - deg   )                                        
  Point/  Connect/    Load                          L O C A L              G L O B A L                           
 Supp. ID   Type   Combination                Dirn  Force    Deform    Dirn   Force   Deform                     
 -------- -------- ----------------------     ---- -------- --------   ---- -------- --------                    
                    Static Seismic 7{1}       down       55   0.000      X       -87  -0.000                     
                                              rght       87   0.000      Y       -55  -0.000                     
                                              forw      281   0.035      Z       281   0.035                     
  
                    Static Seismic 8{1}       down       55   0.000      X       -71  -0.000                     
                                              rght       71   0.000      Y       -55  -0.000                     
                                              forw      281  -0.090      Z       281  -0.090                     
  
                    Pressure 1{1}             up          0   0.000      X         0   0.000                     
                                              left        0   0.000      Y         0   0.000                     
                                              forw        2   0.000      Z         2   0.000                     
  
                    GT1{1}                    down      472   0.000      X        -9  -0.062                     
                                              rght        9   0.062      Y      -472  -0.000                     
                                              back      283   0.021      Z      -283  -0.021                     
  
                    GT1P1{1}                  down      472   0.000      X        -9  -0.062                     
                                              rght        9   0.062      Y      -472  -0.000                     
                                              back      281   0.021      Z      -281  -0.021                     
  
                    GT1P1E1{1}                down      422   0.000      X        73   0.062                     
                                              left       73   0.062      Y      -422  -0.000                     
                                              forw            0.009      Z             0.009                     
  
                    GT1P1E2{1}                down      426   0.000      X        89   0.062                     
                                              left       89   0.062      Y      -426  -0.000                     
                                              back            0.117      Z            -0.117                     
  
                    GT1P1E3{1}                down      535   0.000      X        72   0.062                     
                                              left       72   0.062      Y      -535  -0.000                     
                                              forw            0.009      Z             0.009                     
  
                    GT1P1E4{1}                down      538   0.000      X        88   0.062                     
                                              left       88   0.062      Y      -538  -0.000                     
                                              back            0.116      Z            -0.116                     
  
                    GT1P1E5{1}                down      414   0.000      X       -95  -0.062                     
                                              rght       95   0.062      Y      -414  -0.000                     
                                              forw            0.013      Z             0.013                     
  
                    GT1P1E6{1}                down      414   0.000      X       -80  -0.062                     
                                              rght       80   0.062      Y      -414  -0.000                     
                                              back            0.112      Z            -0.112                     
  
                    GT1P1E7{1}                down      527   0.000      X       -96  -0.062                     
                                              rght       96   0.062      Y      -527  -0.000                     
                                              forw            0.014      Z             0.014                     
  
                    GT1P1E8{1}                down      527   0.000      X       -81  -0.062                     
                                              rght       81   0.062      Y      -527  -0.000                     
                                              back            0.111      Z            -0.111                     
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Calculation Checklist 

Yes No* N/A Criteria 
   1. Purpose of calculation is completely defined. 
   2. All required sections are included and properly developed. 

   3. Traceability has been established to associated drawings, components, 
systems, and structures. 

   4. Applicable design code and other project requirements have been properly 
identified and satisfied. 

   5. Appropriate modeling and calculation methodologies have been used. 

   6. Any assumptions have been adequately described and, when necessary, 
justified. 

   
7. Any assumptions in need of verification have been identified and wherever 

used within the calculation are associated with the correct corresponding 
hold number. 

   8. Input data and equations have been correctly selected and incorporated. 
   9. Input data and information agree with their original sources. 
   10. Mathematical derivations are correct, including dimensional consistency. 

   11. Detailed analyses and numerical calculations are correct and have been 
completely documented. 

   
12. Any software program printouts have been uniquely identified and their input 

parameters and any data files have been completely documented and are 
correct and consistent in the calculation. 

   
13. Calculation was prepared using a prior verified software denoted as Active on 

the Controlled Verified Software List, and the computer used in the 
calculation was adequately addressed and identified in the calculation.  

   

14. Calculation was prepared using a software that is neither prior verified, nor 
denoted as Active on the Controlled Verified Software List - (i.e. Microsoft® 
Excel®, MathCAD®) and was verified by either a line-by-line check or an 
alternate (hand) calculation. If an alternate (hand) calculation was performed, 
it became part of the Check Package. 

   15. Any safety margins are consistent with good professional practice. 

   16. Results and conclusions address all points required by the calculation problem 
statement. 

   17. Results and conclusions are consistent with any test results. 

   18. Requirements, information, and equations from external sources have been 
properly referenced (including version/revision information). 

   19. Results and conclusions are related to inputs and are reasonable considering 
those inputs. 

   20. Checker comments have been dispositioned/incorporated and the design 
media matches the calculations. 

* If “No” is chosen, an explanation must be attached to this form. 
Additional Comments:       
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AFT Applied Flow Technology 
ERDF Environmental Restoration Disposal Facility 
ETF Effluent Treatment Facility 
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1.0 Objective/Purpose 
The objective of this calculation is to determine the anticipated line pressure(s) and flow rate(s) of the 
Effluent Treatment Facility (ETF) Load-in Facility after it is modified to operate at increased capacity. 

2.0 Summary of Results and Conclusions 
The modifications to the Load-in Facility will enable operators to transfer wastewater at a minimum flow 
rate of 86.9 gal/min from the tanker trucks, tank 59A-TK-4, and totes. 

The maximum theoretical pressure in a pump deadhead scenario is 138.7 psig (below the piping pressure 
rating of 150 psig) for the primary transfer pumps, P-201A and P-201B. Therefore, the design is compliant 
with WAC 173-303-640. 

Determining the pump arrangement and piping layout was a balance between hydraulic design, 
operational consideration, and worker access and safety. An ideal arrangement was not achievable (see 
Section 12.0 for further discussion). The current arrangement eliminates potential tripping hazards and 
maximizes space for the safe conduct of operations but increases operational complexity. The suction 
piping contains high points between the piping inlet and the pump. These high points may act as air traps 
that can contribute to suction cavitation during pump operation. To ensure operability, the design has 
incorporated provisions to prime (i.e., fill) the suction line with water. It should be noted the current pumps 
and piping at the ETF Load In facility are arranged in a similar manner (but are without a fixed water 
source to prime the suction lines). The addition of the ability to prime the pumps should improve the 
overall operability of the system.  

3.0 Introduction/Background 
The ETF is a less than Hazard Category 3 facility that treats and disposes liquid effluents from Hanford 
programs and projects. ETF removes chemical and low levels of radioactive contaminants from waste 
feed streams. 

The ETF receives wastewater shipments via tanker trucks and totes from the AY and AZ farms, Pacific 
Northwest National Laboratory (PNNL), mixed waste trenches, and other miscellaneous sources. The 
number of tanker shipments is projected to increase with the commissioning of the Waste Treatment 
Immobilization Plant (WTP) and the Interim Disposal Facility (IDF). Additional tanker shipments will also 
be received from the K-basins when they are drained. The wastewater received contains potentially 
radioactive contamination. 

The ETF Load-In Facility, 2025ED, receives liquid waste streams via tankers and totes. These waste 
streams are loaded into either the Liquid Effluent Retention Facility (LERF) or to the Surge tank (60A-TK-
1). 

The primary objective of the ETF Load In Facility Expansion Project (T1P227) is to increase the efficiency 
and capacity of the tanker unloading operations which will be improved through the expansion of the 
existing 2025ED Load-In Facility. However, a backup station will be required to enable continued 
operations while the ETF Load-In Facility modifications are being made. 

4.0 Input Data 
By inspection, transfers to Basin 41 are the longest leg, and, therefore, will present the controlling system 
curves for pump sizing (slowest flow and highest pressures). The two valve lineups presented in ETF-
59A-001, Data Sheet 3 for transferring fluid from the Load-In Station to Basin 42 were traced along the 
P&IDs and piping drawings, and the anticipated pathways to the new Basin 41 design were also added 
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based on information provided in 67248-010-RFI-001-R00. The pipe geometries, elevations, and 
configurations were taken from the following documents: 

 P&IDs 

o H-2-88766, Sh. 2-4 

 Tanker Truck Piping and Connections 

o MT-50544 (Beall and Tremcar Tankers) 

o H-9-203, Sh. 1-2 (Polar Tanker) 

 Backup Station Piping 

o H-2-838982 

 HIHTL 

o H-2-838965, Sh. 4 

o H-2-838985 

 Underground 3” M-17 line from load-in station to valve pit near ETF (2025E) 

o H-2-817969, Sh. 2 

 Valve Pit near ETF (2025E) 

o HNF-FMP-05-26636-R0A (Drawings H-2-88779, Sh. 1 & 4) 

 3”-60M-001-M17, Transfer Line from Valve Pit near ETF (2025E) to Catch Basin 242AL-43 

o H-2-88768 

 4”-60M-002-M17, Transfer Line from Valve Pit near ETF (2025E) to Catch Basin 242AL-44 

o H-2-88768 

 Catch Basin 242AL-43 Piping 

o H-2-79614, H-2-88772, H-2-79617, H-2-830100, Sh. 1-2 

 Catch Basin 242AL-44 Piping 

o H-2-79615, H-2-88772, H-2-79617 

 8”-EVAP COND-PC5005-M17, Transfer Line from Catch Basin 242AL-44 to 242AL-43 

o H-2-79610 

 8”-EVAP COND-PC5010-M17, Transfer Line from Catch Basin 242AL-43 to 242AL-42 

o H-2-79610 and H-2-79623 

 4”-80W-003-M17, Transfer Line from Catch Basin 242AL-43 to 242AL-42 

o H-2-830098 

 Catch Basin 242A-42 Piping 

o H-2-79613, H-2-79616, H-2-830099, Sh. 1-2, H-2-79591, ECN-715509 

 Piping from Catch Basin to Cell Basin (14” RB-R and 16” RB-R) 

o H-2-79591; HNF-27957 Pipe Code M-35 (Historical) 

 242AL-41-WT-WTL-SN-001, Transfer Line from Catch Basin 242AL-42 to Planned 242AL-41 
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o ECN-715509, H-2-838765 

 242AL-41-WT-WTL-SN-002, Transfer Line from Catch Basin 242AL-42 to Planned 242AL-41 

o ECN-715509, H-2-838765 

 Catch Basin 41 Piping 

o H-2-838771, Sh. 1, 3, 5, and 6 

The following information was used as inputs to the calculation: 

Table 1.  Calculation Inputs (see Appendix B) 

Parameter Value Source(s) 

New Piping and Fittings comply with class M-9 3” SCH 40S 
Stainless Steel 

MT-50536, Sh. 8 

Pipe Code M-17  ID = 3.0” (for 3”) 
ID = 4.0” (for 4”) 
ID = 8.0” (for 8”) 

HNF-27957, Pipe Code M-17 (ASTM D2996 
and Assumption 7) 

Pipe Code M-35 ID = 12.858 (for 14”) 
ID = 14.495 (for 16”) 

HNF-27957, Pipe Code M-35 (Historical) 

Pipe Code 153S 3” SCH 10S 
Stainless Steel 

AFT Fathom Library; HNF-27957 

Pipe Code M-9 SCH 40S Stainless 
Steel (Variable 
Sizes) 

AFT Fathom Library; HNF-27957 

New Catch Basin 41 Piping 4” SCH 40S 
Stainless Steel 

AFT Fathom Library; H-2-838771 

3” Ball Valves (59A, M-9) K = 0.06 Vendor Data (see Appendices B and C, 
Flow-Tek Model F15 Full Port Ball Valves) 

3” Swing Check Valves (59A, M-9) K = 1.63 Vendor Data (see Appendices B and C, 
Aloyco Crane Fig 377 Check Valve) 

3” Plug Valves (60M-16A and 60M-16B) K = 0.31932 AFT Fathom Library; Smart Plant 
Foundation 

3” Butterfly Valves (60M-43H, 60M-43Q, 60M-
43B) 

K = 0.81 AFT Fathom Library; Smart Plant 
Foundation 

4” Butterfly Valves (80W-014, 80W-012, 80W-
007, 80W-006) 

K = 0.765 AFT Fathom Library; Smart Plant 
Foundation 

4” Ball Valves (Catch Basin 41) K = 0.05 AFT Fathom Library; H-2-838771 
8” Butterfly Valves (60M-04B, 60M-05, 60M-
43G, 60M-43D, HV-42-8, HV-42-9) 

K = 0.63 AFT Fathom Library; Smart Plant 
Foundation 

3” Hose Absolute Roughness 0.00016 feet See Appendix B for Vendor Information and 
Appendix C for equivalent roughness calc 

Stainless Steel Pipe Absolute Roughness 
(153S and New Catch Basin 41 Piping) 

0.00015 feet Absolute Roughness for Clean Commercial 
Steel (Crane Technical Paper No. 410, p A-
24) 

2” Hose Absolute Roughness 0.00012 feet See Appendix B for Vendor Information and 
Appendix C for equivalent roughness calc 

Fiberglass Reinforced Piping (FRP) Absolute 
Roughness (M-17) 

1.7 × 10-5 feet RPP-CALC-63650, p 173 (Vendor 
Information for Fiberglass Piping) 

HDPE Pipe Absolute Roughness (M-35 
Piping) 

6 × 10-5 inches Absolute Roughness for HDPE (AFT 
Fathom Library) 
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Table 1.  Calculation Inputs (see Appendix B) 

Parameter Value Source(s) 

Pipe Size Transitions Variable Based on transition angle using AFT 
Fathom default settings or abrupt 
assumption (see Appendix C and 
Assumption 3) 

Fluid Density 62.406 lbm/ft3 See assumption 1 (Crane Technical Paper 
No. 410, p A-7) 

Fluid Viscosity 1.317 centipoise See assumption 1 (Crane Technical Paper 
No. 410, p A-3) 

Fluid Vapor Pressure 0.69899 psia See assumption 2 (Crane Technical Paper 
No. 410, p A-7) 

Elbows Variable AFT Fathom Library (input based on 
appropriate r/D ratio) 

Tees Variable When input in the model as a junction, the 
tees are modeled as detailed with rounded 
corners. Otherwise, the K-factors available 
in the AFT Fathom library for branch flow 
(K=1.10) and straight-through flow (K=0.04) 
are used. 

Filters 0.5 or 30 psid Based on Vendor O&M data for filters and 
filter changeout criteria, Appendix B 

Existing Pump Curve for P-201A (reuse 
existing P-103A) 

See Appendix B and 
Figure 4-1 

0100N-CA-M0033, 5 HP Pump 

New Pump Curve for P-201A See Appendix B and  
Figure 4-2 through 
Figure 4-5 

CP Pump MKP-S 80-50-160 Self-Priming 
Magnetic Drive Pumps Vendor Data 

Highest Point (FRP Piping) 611.1 feet H-2-830099; Slope Break in Basin 42 
Highest Point (inside Facility) 609.0 feet H-2-838982 
Basin Elevation (Full) 598.75 ft H-2-79591 
Basin Elevation (Empty) 576.60 ft H-2-79591 
Pump Inlet Elevation 594.8 ft H-2-838982 
Pump Outlet Elevation 594.9 ft H-2-838982 
Tanker Truck Elevation (Empty) 594.2 ft Beall Tanker Truck, MT-50536 
Tanker Truck Elevation (Full) 605.0 ft Beall Tanker Truck, MT-50536 
Tote Elevation (Empty) 592.5 ft Assumed equal to low point floor elevation 
Differential Pressure Flow Element K = 3.31 See Appendix B and C 
Epsilon Connector Flow Coefficient Cv = 160 Vendor Data (See Appendix B) 
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Figure 4-1. Existing Pump Performance Curve AFT Fathom Input 

 
Figure 4-2. CP MKP-S 80-50-160 Self-Priming Pump Performance (3100 rpm) 
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Figure 4-3. CP MKP-S 80-50-160 Self-Priming Pump Performance (2975 rpm) 

 
Figure 4-4. CP MKP-S 80-50-160 Self-Priming Pump Performance (1825 rpm) 
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5.0 Assumptions 
The following assumptions were used to perform this calculation. These assumptions are intended to 
provide a level of conservatism and no further verification is required: 

1. The fluid is assumed to have the equivalent properties of water. This assumption is valid since 
the waste streams to ETF consists largely of condensed water from the 242-A Evaporator and 
rainwater runoff from the leachate collection system(s) at IDF and ERDF. Water has a higher 
density and viscosity at lower temperatures, therefore the minimum anticipated temperature of 
50°F is used as a basis for the viscosity and density of the fluid. 

2. The fluid is assumed to have a maximum temperature of 90.0°F based on the maximum 
operating pressure of pipe code M-17 (see W-291H-C2, 15493-16). Therefore, it is assumed that 
fluid transfers are below 90°F and that the vapor pressure of the liquid is equal to water at 90°F 
for conservativism. 

3. All FRP pipe size transitions are assumed to be abrupt for this calculation. For those transitions 
that are not abrupt, the abrupt assumption will result in a higher pressure drop and lower flow 
rate. 

4. Piping from Catch Basin 41 to Cell Basin 41 is assumed to be identical to Cell Basins 42, 43, and 
44. This assumption is reasonable since the new Cell Basin is depicted as identical to the existing 
Cell Basins. 

5. The Piping elevations for Catch Basin 41 are assumed to be identical to Catch Basin 42. Since 
the terminal elevation of the model (i.e., the liquid level of Cell Basin 41) is the most relevant 
elevation when determining the total head, this assumption will only affect the anticipated 
pressures in the Catch Basin 41 piping. It will not have a significant affect the system curve 
determination. 

6. The fluid level in the tanker truck is assumed to be 20 inches above the finished floor elevation of 
the building. This assumption corresponds to the lowest sump level the fluid will reach while 

 
Figure 4-5. CP MKP-S 80-50-160 Self-Priming Pump Performance (1575 rpm) 
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emptying a tanker truck. For each foot of added fluid level in the tanker truck, the NPSHa will also 
increase by approximately one foot. Therefore, this assumption is conservative. 

7. FRP pipe inner diameters are conservatively modeled using the ASTM D2996, Table 4 values for 
Inside Diameter Series Pipe. Although the specification for M17 (60M) pipe states that the pipe is 
based on Iron Pipe Size (IPS), the specification for M17 (80W) does not specify the pipe size to 
be used. In either case, IPS pipe would have a larger inner diameter based on the specified 
thicknesses. Therefore, use of the Inside Diameter values results in the smallest inside diameter 
of FRP piping, the highest velocity, and largest pressure drop. 

8. Each of the 360° swivels present on the load-in tanker truck arms are assumed to have a 
pressure drop equivalent to two 90° elbows (r/d=1.0). The vendor data indicate that the swivels 
do not have any significant restrictions that would generate a pressure drop regarding the fluid 
flow path (see swivel cross-section in Appendix B). 

9. It is assumed that the suction inlet line is fully flooded. This assumption is valid since a 
pressurized water line and combination air valve are provided at the suction inlet to enable 
operators to flood the inlet suction line prior to pump startup. Operators are also permitted to 
allow small quantities of the priming water to backflow into the tanker truck dip tubes to flood the 
dip tube line. However, the “inverted U” configuration being utilized on the suction line is 
undesirable since it does not comply with the pump manufacturer’s installation recommendations 
and could still result in air pockets despite careful operational preparation, see Section 12.0 for 
further discussion. 

6.0 Method of Analysis  
A model of the existing facility transfer piping is input into AFT Fathom using geometry from a 
combination of sources, including a walkdown of the facility, drawings, relevant vendor information 
submitted to the contractor during construction, and design drawings of the ETF Load-in Facility 
upgrades.  

The back-up facility load-in station piping was modeled for the worst-case suction and discharge line 
lengths and fittings for the primary transfer pumps. The new discharge line connects to the existing facility 
piping in the sump. The piping then flows to the basins where a new transfer line was added to the model 
using the data provided in 67248-010-RFI-001-R00 for the planned Basin 41 addition. The AFT Fathom 
model then calculates flows and pressures based on the pump curve and system resistance.  

The following scenarios were chosen to determine the most appropriate transfer pump size and flow: 

1. The base scenario utilizes the existing pump curve. This scenario tracks two routes of piping to 
reach the new Basin 41 piping since it is not immediately obvious by inspection which route is the 
most controlling due to the different pipe lengths and diameters. The two routes selected were 
based on existing valve lineups provided in the operating procedure for the load-in station (ETF-
59A-001). The route with the lowest flow rate is determined to be the controlling scenario. In this 
scenario, the tanker truck level is modeled as empty with the Basin 41 level full. 

2. Second, the new primary transfer pump curve is entered to determine the appropriate minimum 
flow rate to ensure that there is adequate NPSHa for worst case suction and discharge conditions 
for the controlling leg to Basin 41. In this scenario, the tanker truck level is empty and the Basin 
41 level is full. 

3. Third, a low resistance system with a low filter differential pressure of 0.5 psid and a 4 inch 
transfer route to Basin 44 is used to determine the expected upper end of the new transfer pump 
flow rate. Tanker truck level is modeled as full, and the Basin 44 level is modeled as empty. 

4. Fourth, the high resistance scenario is adjusted by assigning static atmospheric pressure at the 
outlet of Basin 41 and re-assigning an elevation to Basin 41 of 615 feet to demonstrate that the 
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pump can overcome any intermediate elevations below 615 feet (the highest intermediate 
elevation identified was 611.1 feet in Basin 42 at J677). 

5. Fifth, the new primary transfer pumps will be used to determine the flow rate expected when 
discharging totes to Basin 41. In this scenario, the totes are empty and Basin 41 is full. 

7.0 Use of Computer–Type and Software 
The software used to generate these results is AFT Fathom1, version 11 (2020.03.19), which is used to 
conduct fluid flow analysis. This software will be validated and verified as documented in report VFS-
ENG-SQAP-033. Results for this calculation were generated on computer S/N PF0YJ9KY. SCC No. VFS-
WRPS-310-SCC-001 documents the software grade of Commercial-Enhanced for AFT Fathom as 
determined for use on the ETF project. The range of parameters used in this calculation fall within the 
bounds of VFS-ENG-SQAP-033. See ‘RPP-CALC-64089, Appendix A.fth’. 

Mathcad 15.02 was also utilized to conduct calculations. These calculations are verified by a line-by-line 
check using a handheld calculator. See ‘RPP-CALC-64089, Appendix C.xmcd’. 

8.0 Acceptance Criteria 
The following parameters shall be considered: 

 System shall be capable of unloading an 8000-gallon tanker in 2 hours (MT-50544, Sh. 3). 

 This equates to a minimum flow of 67 gpm. 

 Pumps shall be capable of transferring contents of tanker or tote to LERF (MT-50544, Sh. 3). 

 Ensure that the pressure in the line is above the maximum anticipated vapor pressure of the fluid 
to avoid cavitation (the vapor pressure of water at 90 °F is 0.69899 psia, Crane Technical Paper 
No. 410, p A-7). 

 Ensure that the pressure in the line is below the maximum operating pressure of the piping of 
74.7 psia (60 psig) for the existing transfer pipe (see HNF-27957, Historical Information for Pipe 
Code M-17) and below the maximum operating pressure of 164.7 psia (150 psig) for the new 
load-in station piping. 

 Pump must provide adequate head to pump to highest point in each transfer scenario. 

9.0 Calculation 
See Appendix A for computer input and output files. The following figures depict the AFT Fathom models 
used to calculate flow rate(s) and pressure(s). 

The maximum line pressure from the new primary transfer pumps is determined below: 

 Pump Deadhead at maximum rpm:  62 m (203.4 ft, see Appendix B) 

 Additional pressure from pressurized water source:  40 psig (H-2-838986, Sh. 2, Detail 2, PRV 
set at 40 psi) 

 Highest Piping elevation (inside facility prior to pressure safety valve):  609 ft 

 Pump Discharge elevation:  594.9 ft 

 
1 AFT Fathom is a trademark of Applied Flow Technology Corporation, Colorado Springs, CO. 
2 Mathcad is a registered trademark of PTC Inc., Needham, MA 
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 Lowest Point in piping system:  584.11 ft 

 Maximum head:  203.4 ft + 609 ft – 584.11 ft = 228.29 ft 

 Maximum pressure:  (228.29 ft) × (62.4 lbm/ft3) × (32.2 ft/s2) / (32.2 lbm·ft/lbf·s2) = 14,245 lbf/ft2 = 
98.9 psig + 40 psig = 138.9 psig 

 The maximum pressure from a maximum static and dynamic head condition is less than the 
piping design pressure of 150 psig. Therefore, no pressure safety valves are required to protect 
the stainless-steel pipe. 
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Figure 9-1. Scenario 1 – Input Fathom Model to Determine Controlling Leg and Existing Pump Capacity 

  

RPP-CALC-64089 Rev.01 10/28/2020 - 10:33 AM 19 of 281



ETF Load-In Backup Station Hydraulic Calculation 

RPP-CALC-64089, Rev. 1 Page 18 of 279 

 

 
Figure 9-2. Scenario 2 – Determine Transfer Rate from Tanker Truck with New Transfer Pump for Controlling Leg 

  

RPP-CALC-64089 Rev.01 10/28/2020 - 10:33 AM 20 of 281



ETF Load-In Backup Station Hydraulic Calculation 

RPP-CALC-64089, Rev. 1 Page 19 of 279 

 
Figure 9-3. Scenario 3 – Determine Maximum Transfer Rate from Tanker Truck to Basin 44 for Low Resistance System 
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Figure 9-4. Scenario 4 – Intermediate High Point 
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Figure 9-5. Scenario 5 – Tote Unloading 
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10.0 Results 
In Scenario 1, the flow through the 3 inch transfer line was determined to control (flow through the 3”-
60M-001-M17 line was at 22.0 gpm whereas flow through the 4”-60M-002-M17 line was 33.4 gpm). Since 
the existing pump resulted in a combined flow of only 55.4 gpm, it is not adequate to unload an 8000-
gallon tanker truck in the required 2 hours. Therefore, the existing pumps cannot be re-used. 

The AFT Fathom model results for Scenario 2 through 5 are summarized below: 

Table 2.  Calculation Results (see Appendix A) 

Scenario Flow Rate3 
Maximum 

Static 
Pressure 

Minimum 
Static 

Pressure 
Pump NPSHa 

(NPSHr) 
NPSHr 
Margin 

Scenario 2:  New Transfer Pump 
(Worst Case) 

88.2 gpm 68.88 psia 
(P120) 

3.641 psia 
(P112) 

19.14 ft (6.790 ft) 2.8 

Scenario 3:  New Transfer Pump 
(Low Resistance Case) 

145.0 gpm 43.21 psia 
(P120) 

0.7497 psia 
(P112) 

10.28 ft (5.931 ft) 1.7 

Scenario 4:  Intermediate High 
Point 

77.0 gpm 70.92 psia 
(P120) 

4.707 psia 
(P112) 

21.91 ft (6.673 ft) 3.3 

Scenario 5:  Tote Unloading 86.9 gpm 68.25 psia 
(P120) 

8.163 psia 
(P115) 

17.44 ft (6.775 ft) 2.6 

 

The maximum theoretical pressure in a pump deadhead scenario is 138.9 psig (below the piping design 
pressure of 150 psig) for the primary transfer pumps, P-201A and P-201B. A pressure safety valve 
(setting of 55 psig) is also placed before the interface with the existing FRP piping to protect it from 
damage (note that the maximum static pressure in all operating scenarios is below the FRP rating of 60 
psig/74.7 psia). 

 

 
3 Flow rates were selected based on a pump speed of 3100 rpm, 1.3 NPSHr margin, or static pressure at 
the high point of the suction line (> vapor pressure of fluid), whichever controlled. 
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Figure 10-1. Scenario 1 Results – Controlling Leg and Existing Pump Capacity  
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Figure 10-2. Scenario 2 Results –Transfer Rate from Tanker Truck with New Transfer Pump for Worst Case Conditions 
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Figure 10-3. Scenario 3 Results – Maximum Transfer Rate from Tanker Truck to Basin 44  
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Figure 10-4. Scenario 4 Results – Intermediate High Point 
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Figure 10-5. Scenario 5 Results –Transfer Rate for Unloading Totes 
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11.0 Conclusion 
The predicted flow rate for the existing pumps to the planned Basin 41 expansion from the backup load-in 
station is less than the 67 gpm required to empty an 8000-gallon tanker in 2 hours. Therefore, the existing 
load in pumps are not adequately sized and may not be re-used. 

Appropriately sized new pumps are capable of transfer rates of 88.2-145.0 gpm depending on the source 
of the fluid, system configuration, and destination. The maximum possible pressure produced by the new 
transfer pumps is below 150 psig. A Pressure Safety Valve set at 55 psig prior to the M9 to M17 pipe 
transition will protect the M17 pipe from any potential damage.  

The new pumps will be able to drain a full 8000-gallon tanker in 2 hours or less.  

The backup load in station is designed so that it does not exceed the maximum operating pressure in the 
pipe or cause cavitation during worst case scenarios (cavitation at the high point of the line may occur at 
higher transfer velocities; in these cases, operators must reduce the pump speed using the VFDs). 

12.0 Recommendations 
The “inverted U” configuration of the suction piping is a less than ideal hydraulic configuration. The 
configuration creates the potential for air pockets and could lead to reduced flow, suction cavitation, and 
challenges priming the pumps. Therefore, provisions for the purging of air and flooding of the suction lines 
were added to the design.  

According to discussions with the pump manufacturer, the air pockets can be removed by flooding the 
entire suction line prior to operation as is recommended here. To enable flooding of the suction line, a 
pressurized water line, sight glass, combination air valve, and isolation valve for the air vent are provided 
at each of the loading arms for the tanker trucks. Operators should follow the following steps to flood the 
suction lines: 

1. Close the pump discharge valve to ensure that the added water does not simply flow out of the 
pump discharge. 

2. Attach the loading arm to the tanker truck. Leave the loading arm valve closed. 

3. Add water to the suction line with the loading arm valve remaining closed until water is visible in 
the site glass (indicating that the suction arm has been flooded).  

4. Cycle the loading arm valve open-close quickly (on the order of 0.5-1 second) to allow water to 
displace the air in the tanker truck dip tube. The intended result is that air in the dip tube will rise 
to the top of the “inverted U,” and the closed tanker truck connection valve should prevent the 
water in the dip tube from draining into the tanker truck. 

5. Add more water to evacuate the air from the line. This process (steps 4 and 5) may need to be 
repeated until little or no air appears in the sight glass below the combination air valve.  

6. Isolate the air valve to prevent introduction of air into the line (since the suction line operates 
under vacuum). 

7. Open the pump discharge valve. 

8. Open the tanker truck valve. 

9. Start the pump.  

Operators may try variations on this theme (opening valves simultaneously with the pump start, starting 
the pumps at slower or faster speeds, isolating the air valve on the pump discharge side, etc.). This 
operation could still result in small air bubbles in the suction line since the challenges associated with 
flooding the tanker truck dip tube and removing air bubbles in the suction line could be difficult to execute. 
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It should also be noted that the suction configuration may be able to tolerate small quantities of air, but 
this simply cannot be determined until installation and operation is underway. 

Due to potential issues establishing a flooded suction line, a pressure sensor on the suction line of the 
pumps will be provided for operators to monitor the NPSHa during transfer and make appropriate 
adjustments based on the NPSHr of the pumps. Reductions in the pump speed will reduce the NPSHr 
and increase the NPSHa simultaneously. 

Additionally, per the manufacturer’s recommendation, a temperature probe will be connected to the VFD 
to turn off the pumps if they become overheated due to excessive amounts of entrained air or cavitation. 
This will protect the pumps from damage. Please refer to Appendix E for the pump manufacturer’s 
concurrence and recommendations for installation of an “inverted U” with priming water. 
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Appendix A 
AFT Fathom Inputs and Outputs 
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Item # 44000230V, MDA Maxi-Dry Adapter (Adapter x Female NPT Thread)
List Price QUOTE

Part Name MD20A
Type Adapter x Female NPT Thread
Material Stainless Steel/Viton®
Size 2 in.
Overall Length (O) 5.2 in.
Width (P) 3.7 in.
Thread Size (Q) 2" NPT
Coupler Size (R) 2.5 in.

Specifications

Made in the U.S.A.

All registered trademarks are the property of their respective owners.

Note: Prices subject to change without notice. 

P-T Coupling Co., Inc.
1414 E. Willow
Enid,

 Phone:580-237-4060
 Website: http://www.ptcoupling.com

4/20/2020 | Page 1 of 1

MD20A

A Maxi-Dry Adapter 
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Parts List
Item Qty Description

1 1 Body
2 1 Insert
3 2 Swivel Flange
4 1 Ball Plug
5 45 Ball Bearing
6 2 Bolt, Grade 5
7 1 Bearing O-Ring, Outer
8 1 Bearing O-Ring, Inner
9 1 Ball Plug O-Ring
10 1 Seal Block
11 2 Seal Block O-Ring

Module Assembly Seal Block Assembly
Size Standard High Temp Buna Viton GFLT FEP

2” XL1.02SMA XL1.02HMA XL1.02SBA-01 XL1.02SBA-02 XL1.02SBA-03
3” XL1.03SMA XL1.03HMA XL1.03SBA-01 XL1.03SBA-02 XL1.03SBA-03
4” XL1.04SMA XL1.04HMA XL1.04SBA-01 XL1.04SBA-02 XL1.04SBA-03

Dimensions
Size A B C D E F

2” 4 6.25 1.25 2 3.75 2
3” 4 7.25 1.25 2 4.75 3
4” 4 8.25 1.25 2 5.75 4

Product Seal O-Rings
Size Buna Viton GFLT FEP

2” XL1.02SBA-01 XL1.02SBA-02 XL1.02SBA-03
3” XL1.03SBA-01 XL1.03SBA-02 XL1.03SBA-03 
4” XL1.04SBA-01 XL1.04SBA-02 XL1.04SBA-03 

Flange Bearings
Size A 105 Carbon Steel 316L Stainless Steel Insert Body Seal Block Ball Bearing (Qty) Ball Plug

2” XL1.02F-200 XL1.02F-201 XL1.02I-200 XL1.02B-200 XL1.02SB-200 BB0500 (32) BP01
3” XL1.03F-200 XL1.03F-201 XL1.03I-200 XL1.03B-200 XL1.03SB-200 BB0500 (39) BP01
4” XL1.04F-200 XL1.04F-201 XL1.04I-200 XL1.04B-200 XL1.04SB-200 BB0500 (45) BP01

Bearing Seals High Temp Bearing Seals
Size Inner Outer Ball Plug Inner Outer Ball Plug

2” XL1.02IBS-04 XL1.02OBS-04 XL1.02BPS-04 XL1.02IBS-05 XL1.02OBS-05 XL1.02BPS-05
3” XL1.03IBS-04 XL1.03OBS-04 XL1.03BPS-04 XL1.03IBS-05 XL1.03OBS-05 XL1.03BPS-05
4” XL1.04IBS-04 XL1.04OBS-04 XL1.04BPS-04 XL1.05IBS-05 XL1.05OBS-05 XL1.05BPS-05

A

B

CD

E F

1
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8
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5
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Swivel Breakdown
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FLANGED SERIES – F15/F30 | 7

Model F15 – Class 150

Size A øB C C1 D E øF øS N / øT Cv Torque* Weight

IN
C

H
ES

2-1/2 7.50 2.56 6.63 3.39 15.35 3.08 7.00 5.50 4 x 0.75 780

LB
S-

IN

500

LB
S

36
3 8.00 2.99 6.92 3.66 15.35 3.74 7.50 6.00 4 x 0.75 1,150 650 45
4 9.00 3.99 7.59 4.39 15.35 4.47 9.00 7.50 8 x 0.75 2,100 1,505 65
6 15.50 5.98 12.38 7.17 15.35 7.62 11.00 9.50 8 x 0.88 5,000 3,250 157
8 18.00 7.87 12.66 7.60 38.98 8.35 13.50 11.75 8 x 0.88 9,600 4,750 290
10 21.00 9.84 14.80 9.88 38.98 10.47 16.00 14.25 12 x 1.00 15,000 13,700 500
12 24.00 11.81 16.37 11.46 38.98 12.01 19.00 17.00 12 x 1.00 21,000 19,700 700

M
ILL

IM
ET

ER
S

65 190.5 65.0 168.40 86.0 389.9 78.0 177.8 139.7 4 x 19.0 675

N
m

56

KG

16
80 203.0 76.0 175.65 93.0 389.9 95.0 190.5 152.0 4 x 19.0 995 73 20
100 228.6 101.0 192.90 111.5 389.9 113.5 228.6 190.5 8 x 19.0 1,817 170 29.5
150 393.7 151.9 314.55 182.0 389.9 193.6 279.0 241.0 8 x 22.0 4,325 367 71
200 457.0 199.9 321.58 193.0 990.0 212.0 342.9 298.5 8 x 22.0 8,304 537 132
250 533.0 249.9 375.85 251.0 990.0 265.9 406.0 362.0 12 x 25.0 12,975 1,548 227
300 609.6 300.0 415.85 291.0 990.0 305.0 482.6 431.8 12 x 25.0 18,165 2,226 318

Model F30 – Class 300

Size A øB C C1 D E øF øS N / øT Cv Torque* Weight

IN
C

H
ES

2-1/2 9.50 2.56 6.55 3.39 15.35 4.18 7.50 5.88 8 x 0.88 780

LB
S-

IN

600

LB
S

44
3 11.12 2.99 6.85 3.72 15.35 5.57 8.25 6.62 8 x 0.88 1,150 850 61
4 12.00 3.99 7.56 4.35 15.35 5.96 10.00 7.88 8 x 0.88 2,100 2,600 96
6 15.88 5.98 12.37 7.19 38.98 7.60 12.50 10.62 12 x 0.88 5,000 5,300 243
8 19.75 7.87 13.82 8.64 38.98 9.33 15.00 13.00 12 x 1.00 9,600 7,600 430
10 22.38 9.84 - 9.69 38.98 11.18 17.50 15.25 16 x 1.12 15,000 17,800 610
12 25.50 11.81 - 11.26 38.98 12.80 20.50 17.75 16 x 1.25 21,000 24,800 950

M
ILL

IM
ET

ER
S

65 241.0 65.0 166.40 86.0 389.9 106.0 190.5 149.0 8 x 22.0 675

N
m

68

KG

20
80 282.5 76.0 173.90 94.5 389.9 141.5 209.6 168.0 8 x 22.0 995 96 27.7
100 304.8 101.0 192.05 110.5 389.9 151.0 254.0 200.0 8 x 22.0 1,817 294 44
150 403.0 151.9 314.20 182.6 990.0 193.0 317.5 269.8 12 x 22.0 4,325 599 110
200 501.7 199.9 351.05 219.5 990.0 237.0 381.0 330.0 12 x 25.0 8,304 859 195
250 568.5 249.9 - 246.0 990.0 284.0 444.5 387.0 16 x 28.5 12,975 2,011 277
300 647.7 300.0 - 286.0 990.0 325.0 520.7 450.9 16 x 31.8 18,165 2,802 431

1  For 8” F30:  K=1.61, L=3.42 
2  For 10” F30: L=3.82, P=2.165
NOTE 1: Ball Support as shown on Page 3 is included on 6”-12” F15 and 6”-12” F30 valves.
NOTE 2: 2½”, 3” & 4” valves feature a NAMUR stem slot for ease of limit switch mounting.
Face to Face dimensions meet ASME B16.10 long pattern in all sizes and short pattern sizes up to 4" F15 and up to 6" F30.
*Torque at maximum rated pressure, clean water, TFM 1600 seating material. Other seat materials exhibit different torques.
Please refer to TB 1005 for specific torques.

DIMENSIONS – Secure Mount

Size H J F0 BC
DIA. K L M øP U

UNC

IN
C

H
ES

2-1/2 - 4 3.54 1.87 F10 — 1.75 3.10 0.67 1.10 1/2-13

6 3.37 3.37 F12 4.77 1.61 3.58 1.02 1.71 1/2-13

81 3.37 3.37 F12 4.77 2.131 3.581 1.02 1.71 1/2-13

10-122 4.53 4.53 F16 6.40 2.15 3.862 1.38 1.972 5/8-11

M
ILL

IM
ET

ER
S 65 - 100 89.9 47.5 F10 — 44.5 78.7 17.0 27.9 1/2-13

150 85.6 85.6 F12 121.0 40.9 90.9 25.9 43.5 1/2-13

200 85.6 85.6 F12 121.0 54.0 90.9 25.9 43.5 1/2-13

250-300 115.0 115.0 F16 162.6 54.6 98.0 35.0 50.0 5/8-11

F15/F30 DIMENSIONS 2½" – 12" VALVES (65mm - 300mm)

Ux4

M

K

øP

L

H

J

NOTE 1

A

D

N-øT

øB øFøS

C1

C

E
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HMC Filter Housings

Premium & WaterBetter® Cartridges (Tab 22)

Premium 701 Series Cartridges    (Tab 23)

All-Poly/High Purity Cartridges      (Tab 28)

© Harmsco, Inc. 91F 05 7/11

Pleated cartridges designed for Harmsco® HMC

2-1/2” O.D. pleated cartridges designed for Harmsco® and 
competitive filter housings

NSF-61 Listed

Available in: Polypropylene - PP; Polyethersulfone - PES 
Membrane; Microfiberglass - FG; Nylon 6,6 - NY 
and Plus + Nylon 6,6 - NYP; Teflon - TF Membrane

All cartridges shrink wrapped

Polyester, Harmsco-Free and Poly-Pleat™ media available

Premium Series offers 6 sq. ft. media per 9-3/4” cartridge

WaterBetter® Series offers 4 sq. ft. media per 9-3/4” cartridge

NSF-61 Listed

Filter Housings – Tab 3
HMC Filter Housings

Cartridge Options

Sizing Info:
HMC housings accept 2-1/2” and 2-3/4” O.D. plus 
30” and 40” lengths; housings accept DOE and 
222 End Caps as standard 

Built to ASME design standards

U-Stamp option available

Standard hold down plates to accept DOE, 
222/Flat and 222/Fin style cartridges

Flow rates up to 1,400 GPM

Offered in 304 and 316 stainless steel

Note: This publication is to be used as a guide. The data within has been obtained from many sources and is considered to be accurate. Harmsco does not assume liability for the accuracy and/or 
completeness of this data. Changes to the data can be made without notification. Temperature, Pressure, Flow Rates, Differential Pressures, Chemical Combinations and other unknown factors can 
affect performance in unknown ways. Limited Warranty: Harmsco warrants their products to be free of material and workmanship defects. Determination of suitability of Harmsco products for uses 
and applications contemplated by Buyer shall be the sole responsibility of Buyer. The end user/installer/buyer shall be liable for the product’s performance and suitability regarding their specific intended 
applications. End users should perform their own tests to determine suitability for each application.

All-Poly/High Purity Cartridges (Tab 28)
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HARMSCO® HMC
Multi Cartridge Housings

HARMSCO®
 Filtration Products

HMC Series Filter Housings are designed
with a universal bottom plate to accept 
2-3/4” or 2-1/2” diameter cartridges with 
DOE (double open end), 222 / Flat and 
222 / Fin end cap configurations.

Reverse Osmosis Pre-filtration
Municipal Drinking Water
Cooling Tower Filtration
Ground Water Remediation

Ground Water Under Direct Influence (GUDI)
Industrial Process (High Purity) Applications
Industrial Waste Water Treatment

Surface Water Treatment Rule (SWTR) LT2

304 stainless steel construction, standard

Built to ASME design standards
Bead blast finish, standard

Two gauge ports - inlet and outlet sides
Two drains provided - inlet and outlet fluids

Options:
ASME Code U-stamp
Electropolished
316 stainless steel construction

Adjustable top plates to accept 30” or 
40” nominal length cartridges
Assisted davit arm closure - 12 round 
and larger

304 stainless steel components - includes 
cap/spring and V post, standard
150 PSI (10.3 bar) pressure rating
Multiple hold-down plates to accept DOE, 
222/Flat and 222/Fin style cartridges

Designed to accept 30” or 40” Nominal Length Cartridges.

HMC-5 HMC-7

HMC-12-FL
HMC-21-FL

Municipal / Industrial

Features  

Applications  

ASME Code U-stamp

2-3/4” or 2-1/2” diameter cartridges 

30” or 40” Nominal Length Cartridges.
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Filter Model
Max Flow

Rate* (GPM)
Max Flow

Rate* (LPM)
Max Flow

Rate* (M3/Hr)
A

Filter Ht
B

Width
C

Diameter
D

Inlet
E

Outlet I/O Size I/O Type Drain Size
Weight 
(lbs)

HMC-5 150 508 36 55.4” 13” 8.1” 13.8” 9.8” 2” FNPT 1” FNPT 104
HMC-7 200 757 42 56.9” 14.4” 9.2” 14-1/2” 10-3/8” 2” FNPT 1” FNPT 130
HMC-12-FL 300 1,135 75 66.9” 18-7/8” 13-9/16” 19-11/16” 12-13/16” 3” FL 1” FNPT 425
HMC-21-FL 600 2,271 150 71.9” 23” 23” 24-1/4” 15-1/8” 4” FL 1” FNPT 560
HMC-36-FL 1,000 3,785 227 76.1” 27-1/2” 28” 27-1/2” 16-7/8” 6” FL 1” FNPT 695
HMC-51-FL 1,400 5,299 318 78” 31-5/16” 22-15/16” 29-5/8” 17-5/8” 6” FL 1.5” FNPT 832

Finish - bead blast

Inlet/Outlet - FNPT on HMC-5, -7;  
flanged on HMC-12, -21, -36 and -51

Temperature - up to 250°F (121°C), 
filter housing only

Pressure - up to 150 PSI (10.3 bar) max

Closure - BUNA o-ring housing seal with 
swing bolt closure

Construction - 304 stainless steel; 
built to ASME design standards

Harmsco® Multi Cartridge Housings come standard with 
alternative compression/hold down plates that allow for 
the use of DOE, 222/Flat or 222/Fin end caps.

HMC-21-FL

Harmsco® Multi Cartridge Housings 

A

D

E

B

C

Multi Cartridge
Configuration

(Topview)

*Flow rates shown above are for guidelines only. Actual flow rates are based on cartridge type, micron rating, viscosity, solids content and other factors. For complete 
flow and pressure drop information please refer to your cartridge manufacturer guidelines.

HMC-5 HMC-7 HMC-12-FL HMC-21-FL

Not Shown: HMC-36-FL, HMC-51-FL

222 FinDOE

End Caps

Ordering Information  

Specifications  

HARMSCO
®

 Filtration Products
P.O. Box 14066, North Palm Beach, FL 33408

© Harmsco, Inc. 12B 19 12/11

www.harmsco.com

Note: This publication is to be used as a guide. The data within has been obtained from many sources and is considered to be accurate. Harmsco does not assume liability for the accuracy and/or 
completeness of this data. Changes to the data can be made without notification. Temperature, Pressure, Flow Rates, Differential Pressures, Chemical Combinations and other unknown factors can 
affect performance in unknown ways. Limited Warranty: Harmsco warrants their products to be free of material and workmanship defects. Determination of suitability of Harmsco products for uses 
and applications contemplated by Buyer shall be the sole responsibility of Buyer. The end user/installer/buyer shall be liable for the product’s performance and suitability regarding their specific intended 
applications. End users should perform their own tests to determine suitability for each application.

HMC

Pressure Drop
Based on 2”, 4” and 6” inlet/outlet housings, without cartridges.

Flow Rate (GPM)
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Made in USA

Harmsco® High Purity Pleated Cartridges are 
manufactured for use in most applications 
where absolute rated filtration is needed.

HARMSCO®
 Filtration Products

Long service life 
High flow rates
Low pressure drop 
High permeability

100% polypropylene; nothing to leach / contaminate
High efficiency for critical filtration applications
Pleated design for extended surface area
Polypropylene end cap, thermally welded to media, 
cage and core

FDA Listed Materials: Manufactured from materials 
which are listed for food contact applications in Title 21 
of the U.S. Code of Federal Regulations

USP Class VI - 121˚C (250˚F) for plastics

Offered in multiple lengths and end cap 
configurations to fit in competitive filter housings

6.5 square feet of filtration media per 9-3/4” cartridge

Features  

Prefiltration Prior To Membrane Filters

Cosmetics

Pharmaceuticals and Biologicals

Process Water
Magnetic Media Chemicals

Fine Chemicals
Plating Chemicals
Wastewater

Ophthalmics

Reagent and Electronic Grade Chemicals
Photographic Solutions

Food & Beverage

Bottled Water

DI and RO Feedwater Prefiltration

Applications  

HARMSCO®

All-Poly Absolute Rated

PP

99.98 Efficiency (Beta 5000)

Pleated Polypropylene Cartridges

Pleated Polypropylene Cartridges

All-Poly Absolute Rated

absolute rated filtration 
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Construction Materials

Toxicity

Dimensions

Media Surface Area

All-Poly Absolute Rated PP
Specifications  

HARMSCO
®

 Filtration Products
P.O. Box 14066, North Palm Beach, FL 33408

© Harmsco, Inc. 42B 13 7/11

www.harmsco.com
Made in USA

Note: This publication is to be used as a guide. The data within has been obtained from many sources and is considered to be accurate. Harmsco does not assume liability for the accuracy and/or 
completeness of this data. Changes to the data can be made without notification. Temperature, Pressure, Flow Rates, Differential Pressures, Chemical Combinations and other unknown factors can 
affect performance in unknown ways. Limited Warranty: Harmsco warrants their products to be free of material and workmanship defects. Determination of suitability of Harmsco products for uses 
and applications contemplated by Buyer shall be the sole responsibility of Buyer. The end user/installer/buyer shall be liable for the product’s performance and suitability regarding their specific intended 
applications. End users should perform their own tests to determine suitability for each application.

Filtration Media ............................Polypropylene
Support Media .............................Polypropylene
End Caps ......................................Polypropylene
Center Core ..................................Polypropylene
Outer Support Cage ....................Polypropylene
O-rings / Gaskets .................Buna, Viton, EPDM, 
                    Silicone, Teflon® Encapsulated Viton

Change Out ................................ P 35 PSI
Temperature ...........................180°F (82°C)

Filtered Hot Water ..................194°F (90°C)

Maximum Recommended 
Operating Conditions

Sanitization / Sterilization

Chemical Sanitization - Industry standard concentrations 
of hydrogen peroxide, peracetic acid, sodium hypochlorite 
and other selected chemicals.

Length: 10 to 40 inches (25.4 to 101.6 cm) nominal
Outside Diameter: 

6.5 square feet per 9-3/4” length

FDA Listed Materials
Manufactured from materials which are listed for food contact 
applications in Title 21 of the U.S. Code of Federal Regulations.

All polypropylene components meet the specifications for biological 
safety per USP Class VI: 250˚F (121˚C) for plastics.

Cartridge Selection / Sizing Guide  

Example: PP – 195 – 0.2 – 222-F – E

Model Length Micron Size End Cap Code O-Rings / Gaskets Adders

PP 0.2 DOE (double open end) E (EPDM)* I (stainless steel insert)

195 (19-1/2”) 0.45 213 (internal o-ring) B (Buna) HP (heavy poly core)

20 (20”) 1 222 (flat cap) S (Silicone)

2925 (29-1/4”) 5 222-F (fin) V (Viton)

30 (30”) 222-S (spring) T (Teflon Encapsulated Viton)

40 (40”) 226 (flat cap)

226-F (fin)

226-S (spring)

*EPDM is standard for all o-rings and gaskets, unless otherwise  noted.

Packed 6 per case, with cartridges individually bagged and cartoned.

Cartridge End Cap Configurations

DOE (double open end)SpringPP Core Ext.213 (internal o-ring)

Flat Cap

Flat CapFin

222222 (w/SS insert)

226 (w/SS insert)

226

Flow Rate
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WARNING: Due to the variety of chemicals that these couplings may be used to transfer, the user is responsible to 
verify the compatibility of the coupling body and the seal materials with the chemical being conveyed.

Performance Characteristics

Valve Size Port Size Spillage
Maximum 
Emissions

Flow Rate 
GPM (l/min)

CV

Max Working 
Pressure psi 

(bar) 

 Weight - lbs (kg)

Adapter     Coupler

 Temp = °F (°C)

  Min Max 

1-inch
3/4", 1", DN 20 
or DN 25 Port

<0.7 ml <25 ppm 50 (189) 42 435 (30) 2.7 (1.2) 3.0 (1.4) -22°F (-30°C) 450 (230)

2-inch
1-1/2", 2", DN 40

or DN 50 Port
<0.6 ml <25 ppm 150 (568) 160 435 (30) 4.0 (1.8) 6.0 (2.7) -22°F (-30°C) 450 (230)

3-inch 3" or DN 80 Port <2 ml <25 ppm 300 (1135) 240 360 (25) 16.0 (7.3) 19.0 (8.6) -22°F (-30°C) 450 (230)

Pressure Drop vs. Flow 1", 2" & 3" EPSILON® Coupling
Flow vs. Pressure Drop - 70° F Water

2.0

1.0

.50

.10

.01

Pr
es

su
re
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 in
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G

FLOW - GPM

1"

2"

3"

50 100 200 40010

The features of the EPSILON® dry disconnect coupling  
are extensive. The “How To Order” chart below provides  
the specifics of these features.

Flow rates from 50 GPM for the 1" to 300 GPM for the 
3" product line. This coupling will keep up with demand, 
whatever your application.

Flow coefficient (Cv) for valves. Flow rate shown in gallons  
per minute of 70°F water with 1.0 psi, pressure drop across  
the valve, 2" coupling features (Cv) of 160.

Fugitive emissions of less than 25 ppm, is standard. In most 
cases, it is below the limit of analytical detection.

Valve Size 
EPSILON® couplings can be attached to hose or pipe sizes 
ranging from 3/4" to 3" or DN 20 to DN 80. There are three 
different valve body sizes that are machined to accept the 
different sizes and different connection types.  
The “Performance Characteristics” chart above indicates the 
valve body size that would be used with a given port size.

ZE32AS32D01101 

Ordering Specifications

1602-inch

2" coupling features ((Cv) of 160.

EPSILON CONNECTOR

EPSILON  dry disconnect couplingN®
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 CUSTOMIZED PRODUCT 3" RVC05-30A QUANTITY TOTAL

Stra-Val Quote
Number:QS34380

Customized
Product: Relief

Valve
150 psi ANSI Flange

(275 psi max) (19 bar
max) Rating

Estimated Flow
Cv: 79.7

 1 @ $5,190.00 / unit  
   

 $5,190.00  
   

 
Seal Kit Adders

 (Optional)  1 @ $35.00 / unit   $35.00  

Options selected 
Spring Range: 20 - 95 psig / 1.38 - 6.55 barg 
 Set Pressure: 
1 pcs. @ 55 psig (3.79 barg)

Adders: 
•  Body & wetted trim :316SS 
•  Seat-wetted (Metal or Soft Seat) :Epdm 
•  Piston Seal :Epdm 
•  Spring Chamber & Ext. Spring Hardware (nonwetted) :316SS(nw) 
•  Flanges 150# ANSI Companion Set of 2 (Optional ) :None 

Estimated Ship Weight: 60 lbs. (not including seal kits)
Freight & Insurance charges are not included in any of above pricing   
Actual delivery schedule may change and can vary with order quantity. Consult factory.

Est. shipments as configured: approx 4-5 days (working days, excluding weekends and holidays)
All orders subject only to Straval Terms and conditions.         Minimum $65 Per Order.
Straval valves or strainer orders are non-cancellable, and these products CANNOT be returned (for credit or
exchange...etc.)
Straval offers the following optional certificates:
 
(Not included in the valve or strainer cost quoted)
Certificate for raw material from our Mill (MTR): $525.00 /Line Item
Certificate of Conformance/Compliance: $15.00 /Order
Certificate of Origin: $15.00 /Order
Certificate of Functional Test : $20.00 /Line Item
Certificate of Hydro-test: $35.00 /Line Item
 
Straval charges the following financial transaction fees:
International Wire Transfer Fee: $20.00/Order
Domestic Wire Transfer Fee: $12.50/Order
There are no fees for credit card, check or ACH payments.
Note: Before placing the order, we recommend the quote as configured 
be thoroughly reviewed, that this customized product and materials 
selected is suitable for the intended application. The application review 
should include pressure and temperature ratings, inlet pressure, outlet 
pressure, (set pressure for valves if any) and flow data or flow Cv.
 The above product will be added to your shopping list when checking out.
A unique spec number will be assigned to this product once your order is
placed and reviewed.

Creation Date: 2020-Jun-18
Online Prices are subject to change without notice

CLICK HERE TO ORDER THESE PRODUCT CONFIGURATIONS

 All orders are subject to Stra-Val's Terms & Conditions, located at:
https://straval.com/terms/
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Determination of "K" Factor for 3-inch Ball Valves

Cv3 1150 Flow Coefficient for 3-inch Ball Valve (Appendix B, Vendor Data)

d3 3.068in Internal Diameter of 3-inch SCH 40S pipe (Crane Technical Paper
No. 410, p B-13)

Determination of Resistant Coefficient for 3-inch Ball Valve (Crane Technical Paper No. 410,
Equation 2-11):

K3
29.84in 2 d3

2

Cv3

2

0.06

Determination of "K" Factor for Flow Instrument

Ploss 0.6025psi Pressure drop through VW03QE14N at maximum flow rate
(Vendor Data, Appendix B)

vfit 5.208
ft
s

Corresponding fluid velocity at maximum flow rate (Vendor Data,
Appendix B)

ρw 62.18
lbm

ft3
Corresponding fluid density (Vendor Data, Appendix B)

Determination of Resistant Coefficient for Flow Instrument (Crane Technical Paper No. 410,
Equation 6-20 where the pressure drop is first converted into head loss):

Kfit
Ploss
ρw g

2 g

vfit
2

3.31

Determination of "K" Factor for 3-inch Aloyco Check Valves

Cv_chk 220 Flow Coefficient for 3-inch Check Valve (Appendix B, Vendor Data)

d3 3.068 in Internal Diameter of 3-inch SCH 40S pipe (Crane Technical Paper
No. 410, p B-13)

Determination of Resistant Coefficient for 3-inch Check Valve (Crane Technical Paper No. 410,
Equation 2-11):

Kchk
29.84in 2 d3

2

Cv_chk

2

1.63
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Angle for 4" x 2" Concentric Reducer

d4 4.026in Inner Diameter of 4 inch SCH 40S pipe (Crane Technical
Paper No. 410, Table B-13)

d2 2.067in Inner Diameter of 2 inch SCH 40S pipe (Crane Technical
Paper No. 410, Table B-13)

L4x2 4in Length of Reducer, Appendix B (scaled from vendor data)

α4x2 2 atan
d4 d2
2L4x2

27.5 deg

Angle for 3" x 2" Concentric Reducer

d3 3.068 in Inner Diameter of 3 inch SCH 40S pipe (Crane Technical
Paper No. 410, Table B-13)

d2 2.067 in Inner Diameter of 2 inch SCH 40S pipe (Crane Technical
Paper No. 410, Table B-13)

L3x2 3.5in Length of Reducer, ASME B16.9-2018, Table 6.1-11

α3x2 2 atan
d3 d2
2L3x2

16.3 deg

2" Hose Input Data

Q 35gpm 0.078
ft3

s
Volumetric Flow Rate corresponding to differential
pressure drop through hose (Appendix B)

Lhose 100ft Length of hose corresponding to differential pressure drop
through hose (Appendix B)

DP 1.18psi Differential pressure drop through 100 ft of hose at 
150 gpm (Appendix B)

D 2in Hose internal diameter

μ 0.01poise 2.09 10 5 lbf s

ft2
Absolute viscosity of fluid corresponding to pressure drop
data (water at 68°F, 1 centipoise, Appendix B)

ρ 62.31
lbm

ft3
Density of liquid corresponding to pressure drop data
(water at 68°F) (interpolated from Crane Technical Paper
No. 410, p A-7)
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Determination of Absolute Roughness for 2" Hose:

Ah
π D2

4
3.14 in2 Area of hose

v
Q
Ah

3.57
ft
s

Velocity of fluid

Re
ρ v D
μ

5.52 104 Reynold's Number (Crane Technical Paper, Equation No.
6-3)

Since the Reynold's number is greater than 4,000, the flow is considered fully turbulent (Crane
Technical Paper No. 410, p 1-4)

hL
DP
ρ g

2.73 ft Convert pressure drop from units of pressure to head
loss (Crane Technical Paper No. 410, p 6-2)

f
hL 2D g

Lhose v2
0.023 Friction factor for Darcy equation (Crane Technical

Paper No. 410, Equation 6-8)

Absolute Roughness of EPDM hose
(Colebrook Equation, Crane Technical paper
No. 410, Equation 6-5)

e 3.7D 10

1

2 f 2.51

Re f
0.00012 ft

3" Hose Input Data

Q3 100gpm 0.223
ft3

s
Volumetric Flow Rate corresponding to differential
pressure drop through hose (Appendix B)

Lhose_3 100ft Length of hose corresponding to differential pressure drop
through hose (Appendix B)

DP3 1.15psi Differential pressure drop through 100 ft of hose at 
150 gpm (Appendix B)

D3 3in Hose internal diameter

μ3 0.01poise 2.09 10 5 lbf s

ft2
Absolute viscosity of fluid corresponding to pressure drop
data (water at 68°F, 1 centipoise, Appendix B)

ρ3 62.31
lbm

ft3
Density of liquid corresponding to pressure drop data
(water at 68°F) (interpolated from Crane Technical Paper
No. 410, p A-7)
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Determination of Absolute Roughness for 3" Hose:

Ah3
π D3

2

4
7.07 in2 Area of hose

v3
Q3
Ah3

4.54
ft
s

Velocity of fluid

Re3
ρ3 v3 D3

μ3
1.05 105 Reynold's Number (Crane Technical Paper, Equation No.

6-3)

Since the Reynold's number is greater than 4,000, the flow is considered fully turbulent (Crane
Technical Paper No. 410, p 1-4)

hL3
DP3
ρ3 g

2.66 ft Convert pressure drop from units of pressure to head
loss (Crane Technical Paper No. 410, p 6-2)

f3
hL3 2D3 g

Lhose_3 v3
2

0.021 Friction factor for Darcy equation (Crane Technical
Paper No. 410, Equation 6-8)

Absolute Roughness of EPDM hose
(Colebrook Equation, Crane Technical paper
No. 410, Equation 6-5)

e3 3.7D3 10

1

2 f3 2.51

Re3 f3
0.00016 ft
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Appendix D 
Pump Curves 
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MKP-S
Stainless Steel Self-Priming Magnetic Drive 
Chemical Process Pump

The sealless MKP-S magnetic drive pump is ideal to meet the 
stringent requirements of chemical processing and a multi-
tude of other industries. This highly advanced and extremely 
energy efficient pump is built to handle a huge variety of  fluids 
reliably and absolutely safely – with suction lift up to 8.5 m.

Designed using an inverted drive configuration, the MKP-S 
requires no plain bearing carrier. The pumped fluid provides 
optimum lubrication and cooling of the single, centrally 
 located impeller bearing assembly, also allowing solids-laden 
and low-boiling liquids to be pumped. Depending on the 
pumped medium, it can handle fluids containing solids in 
concentrations up to 30% with a particle size up to 1 mm.

The pump impeller rotates stably about a stationary axis on 
the gyroscopic principle, maintaining a perfect hydraulic 
 balance. This minimises bearing loads, increasing the reliability 
of pump operation.

With the integral priming chamber in the casing, a separate 
priming tank is not necessary because the pump evacuates 
the suction line itself by creating a vacuum. Even air pockets 
in the suction line are no problem. 

Compact in design with virtually no dead areas, the MKP-S is 
constructed with just a few, robust components. An intelligent 
modular system facilitates assembly and keeps the costs  
of spare parts, maintenance and servicing to a minimum.  
A wide array of options is also available.

Configurations and mounting arrangements

 – Close-coupled
 – Frame-mounted
 – Horizontal
 – Heated
 – Baseplate

Casing materials

 – Stainless steel
 – Uranus® B6
 – Nickel-base alloys, e.g. Hastelloy® B or C
 – Pure nickel
 – Titanium

Pump protection

 – Containment shell thermocouple
 – Double-walled containment shell with leakage monitoring
 – Pt100 temperature probe
 – Motor load sensor

Processes and fluids

Some typical services include:
 – Chlor-alkali electrolysis
 – Tank unloading
 – Hydrogen peroxide
 – Phosgene
 – Potassium hydroxide solution
 – Sulphuric acid
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Technical data

Capacities (min./max.) 1 to 80 m3/h

Heads (min./max.) 5 to 60 m

Temperatures (min./max.) –100°C to +250°C

Kinematic viscosities 0.5 to 350 mm2/s

Solids concentration up to 30% depending on fluid

Directives and standards

EC Directive 2006/42/EC (Machinery)

EC Directive 94/9/EC (ATEX)

DIN EN ISO 2858

DIN EN ISO 5199

DIN EN ISO 15783

© CP Pumpen AG, Switzerland, www.cp-pumps.com
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MKP-S 14 G 15

 BEARING FRAME Rev. 3 20.03.18 REV

MOTOR B3; L* = DEPENDENT ON MOTOR
FLANGES PN16, ANSI-CONNECTIONS RE-MACHINED DIMENSIONS IN [mm]

SIZE DN   PUMP DIMENSIONS MOTORFRAME & BASEPLATE    x WEIGHT
  COUPL.- W/O

IN OUT a c f h1 h2 h3 A p 80 100 132 160 180 200 225     PART MOTOR
max 90 112 ISO NO. / Q YES NO [kg]

50-32-160  50  32 260 60 385 132 368 318 60 320 2/0 3/0 4/0 5/28 6/48 6/68 100 3 125
80-50-160  80  50 350 60 385 160 350 320 60 320 2/0 3/0 4/0 5/0 6/20 6/40 100 3 140

ISO   BASEPLATE WEIGHT VALID ONLY WITH SIGNATURE
NO. L1 L2 L3 L4 B1 B2 B3 h Ø D E [kg] DATE

2 800 130 540 - 270 360 320 90 4x20 8 30 SIGNATURE
3 900 150 600 - 300 390 350 90 4x20 8 35 CUSTOMER
4 1000 170 660 - 340 450 400 90 4x24 8 43 ORDER-NO.
5 1120 190 - 370 380 490 440 100 6x24 8 56 ITEM
6 1250 205 - 420 430 540 490 120 6x24 8 74 CP-NO.
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Appendix E 
Pump Vendor Recommendations and Concurrence 

From: Trent Cameron <trent@eco-technical.com> 
Sent: Thursday, September 17, 2020 5:19 AM 
To: Anthony Frost 
Cc: dynamag1@aol.com; Teresa Torres 
Subject: Re: Resolving 'Inverted U' Suction Line Challenges 
 
Anthony, 
 
I may be spotty in my response times over the next week or so, my house and community got hit hard 
by hurricane sally. Power has been our for a day or so and looks like it will be for the next week or two. 
Internet and phone data is sparse. 
 
I have had experience with this set up. The inverted U design is not an issue if you include the flush and 
air vent as you described. I would recommend to use an air release valve design for the low pressures it 
will be seeing.  
 
This design coupled with the temperature monitor on the pump will make this a reliable solution  
 
Trent Cameron, BSME / CTO 
trent@eco-technical.com / +1.251.591.4125 
Book a Meeting:  
TrentCal_Link 
Corporate Contact:  
Toll-Free / +1.888.575.9044  
Visit Our Website:  
http://www.eco-technical.com 

 
From: Anthony Frost 
Sent: Wednesday, September 16, 2020 7:42 PM 
To: dynamag1@aol.com; Trent Cameron 
Cc: Teresa Torres 
Subject: Resolving 'Inverted U' Suction Line Challenges 
Attachments: Estimate_Q11581_from_EcoTechnical.pdf; 

Estimate_Q11652_from_EcoTechnical Spare Parts.pdf 
 
Trent and Don, 
 
We discussed installation of some pumps for unloading of tankers trucks back in April and May at some 
length (see attached quotes). The facility owners have requested changes to the design that require an 
inverted U on the suction line (the reasons for this are myriad, but mostly have to do with tripping 
hazards and limited headspace). We have designed the system with the pumps on the facility floor with 
the high point of the inverted ‘U’s approximately 14-15 ft. above the pump suction inlets. The system is 
arranged with four loading arms and one tank drain with two pumps in parallel (one ‘main’ and one 
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‘backup’). It is far more complex and lengthy than I would prefer, but, assuming the lines can be flooded 
and the system is appropriately fabricated to ASME B31.3, there will be adequate NPSHa at the pump 
inlets (I have performed a very detailed calculation using AFT Fathom to ensure this is the case).  
 
To enable the use of the inverted ‘U,’ we have installed air vents at the high point and a pressurized 
water supply near the vent. The intention is to flood the line from the tanker connection point to the 
pump discharge using the pressurized water. Since the dip tubes in the tanker truck do not have a foot 
valve and there is no pressure assistance, we plan to briefly open (and then close) the tanker connection 
valve to allow the water to displace the air in the dip tube. We will then flood the line with the 
pressurized water a second time and start the pumps. 
 
Do you have experience with a similar setup, functional or no? What are the pitfalls or concerns you 
have? Do you have any suggestions that would improve the functionality of the system? We understand 
that this configuration is non-standard, but we’d like your input for better or worse. 
 
The suction piping is shown below: 
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Thank you, 
 
Anthony Frost, PE 
Senior Engineer 
NUCLEAR SOLUTIONS – FEDERAL SERVICES 
www.nuclearsolutions.veolia.com 
 
tel.: +1 (509) 492-5256/ cell: +1 (509) 237-6362/ fax: +1 (509) 392-8561  
291 Bradley Blvd, Suite 102 / Richland / WA 99352 

RPP-CALC-64089 Rev.01 10/28/2020 - 10:33 AM 280 of 281



ETF Load-In Backup Station Hydraulic Calculation 

RPP-CALC-64089, Rev. 1 Page 279 of 279 

 
 

 

 

RPP-CALC-64089 Rev.01 10/28/2020 - 10:33 AM 281 of 281



1 SPF-001 (Rev.D1)

DOCUMENT RELEASE AND CHANGE FORM
Prepared For the U.S. Department of Energy, Assistant Secretary for Environmental Management
By Washington River Protection Solutions, LLC., PO Box 850, Richland, WA 99352
Contractor For U.S. Department of Energy, Office of River Protection, under Contract DE-AC27-08RV14800

TRADEMARK DISCLAIMER: Reference herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United 
States government or any agency thereof or its contractors or subcontractors.  Printed in the United States of America.

Release Stamp

1. Doc No: RPP-CALC-64090   Rev. 00

2. Title:
ETF Load-In Backup Station Structural Analysis

3. Project Number:
T1P227

☐N/A 4. Design Verification Required:
☐Yes     ☒No

5. USQ Number: ☒ N/A
RPP-27195

6. PrHA Number Rev.                       ☒ N/A
          

Clearance Review Restriction Type:
public

7. Approvals
Title Name Signature Date
Clearance Review Harrison, Sarah E Harrison, Sarah E 09/28/2020
Design Authority Severson, Brian D Severson, Brian D 09/25/2020
Checker Torres, Teresa D Torres, Teresa D 09/25/2020
Document Control Approval Hood, Evan Hood, Evan 09/28/2020
Environmental Protection Wall, Jeremy M Wall, Jeremy M 09/16/2020
Originator Salzano, Thomas B Salzano, Thomas B 09/25/2020
Other Approver Langevin, Ann Langevin, Ann 09/25/2020
Responsible Engineering Manager Lehrman, Scott D Lehrman, Scott D 09/26/2020

8. Description of Change and Justification
This calculation supports the structural design of the ETF Load-In Backup Station.

Initial release

Design checks were performed in accordance with VNSFS QA Procedures as described in VFS-WRPS-310-PLN-003.

The originator and checker were not able to sign the document within SPF. Therefore the following have signed on their behalf:
Originator Dave Beh (Akana), SPF signer Tom Salzano (VNSFS)
Checker Paul Kluvers (Akana), SPF signer Teresa Torres (VNSFS)

9. TBDs or Holds ☐N/A

RPP-HOLD-57989

10. Related Structures, Systems, and Components
a. Related Building/Facilities ☐N/A b. Related Systems ☒N/A c. Related Equipment ID Nos. (EIN) ☒N/A
2025EG

11. Impacted Documents – Engineering ☒N/A

Document Number Rev. Title
               

12. Impacted Documents (Outside SPF):
N/A

13. Related Documents ☐N/A

Document Number Rev. Title
H-2-838958 SH 001 00 DRAWING LIST ETF LOAD-IN EXPANSION DOCUMENT LIST
H-2-838958 SH 002 00 DRAWING LIST ETF LOAD-IN EXPANSION DOCUMENT LIST
H-2-838970 SH 001 00 STRUCTURAL ETF LOAD-IN BACKUP STA FOUNDATION AND SLAB PLAN
H-2-838970 SH 002 00 STRUCTURAL ETF LOAD-IN BACKUP STA SECTION AND DETAILS

14. Distribution
Name Organization
          

RPP-CALC-64090 Rev.00 9/28/2020 - 9:18 AM 1 of 44

DATE:

Sep 28,2020



A-6007-231 (REV 0)

RPP-CALC-64090
Revision 0

ETF Load-In Backup Station Structural 
Calculation

Prepared by

Dave Beh
Akana under contract to
Veolia Nuclear Solutions – Federal Services for
Washington River Protection Solutions, LLC

Date Published
September 2020

Prepared for the U.S. Department of Energy
Office of River Protection

Contract No. DE-AC27-08RV14800

RPP-CALC-64090 Rev.00 9/28/2020 - 9:18 AM 2 of 44

 

Approved for Public Release;
Further Dissemination Unlimited



Backyp Station Structural Analysis

NUCLEAR SOLUTIONS - FEDERAL SERVICES

VNS Federal Services
ETF Load-In Facility Expansion

Backup Station Structural Analysis

Document RPP-CALC-64090
Revision 0

2021

RPP-CALC-64090 Rev.00 9/28/2020 - 9:18 AM 3 of 44



Backyp Station Structural Analysis

RPP-Calc 64090, Rev. 0 Page 2 of 42

Calculation Checklist

Yes No* N/A Criteria
1. Purpose of calculation is completely defined.
2. All required sections are included and properly developed.
3. Traceability has been established to associated drawings, components, 

systems, and structures.
4. Applicable design code and other project requirements have been properly 

identified and satisfied.
5. Appropriate modeling and calculation methodologies have been used.
6. Any assumptions have been adequately described and, when necessary, 

justified.
7. Any assumptions in need of verification have been identified and wherever 

used within the calculation are associated with the correct corresponding 
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11. Detailed analyses and numerical calculations are correct and have been 
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12. Any software program printouts have been uniquely identified and their input 
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13. Calculation was prepared using a prior verified software denoted as Active on 
the Controlled Verified Software List, and the computer used in the 
calculation was adequately addressed and identified in the calculation. 

14. Calculation was prepared using a software that is neither prior verified, nor 
denoted as Active on the Controlled Verified Software List - (i.e. Microsoft® 
Excel®, MathCAD®) and was verified by either a line-by-line check or an 
alternate (hand) calculation. If an alternate (hand) calculation was performed, 
it became part of the Check Package.

15. Any safety margins are consistent with good professional practice.
16. Results and conclusions address all points required by the calculation problem 

statement.
17. Results and conclusions are consistent with any test results.
18. Requirements, information, and equations from external sources have been 

properly referenced (including version/revision information).
19. Results and conclusions are related to inputs and are reasonable considering 

those inputs.
20. Checker comments have been dispositioned/incorporated and the design 

media matches the calculations.
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1.0 Objective/Purpose
The purpose of this calculation is to design foundations and a slab for a steel building enclosure for the 
Backup Facility in the 200 East Area of the Hanford Nuclear Reservation.

2.0 Summary of Results and Conclusions
The foundation and slab are designed per drawings H-2-838970, general notes per drawing H-2-838967. 
Below is a summary of the results

The slab on grade designed for 125 psf and AASHTO HS-25 loading is 10” thick 

The foundations are 5’-0” x 5’-0” x 2’-6” and 6’-0” x 6’-0” x 2’-8”.

The foundations for the PEMB require (4) ¾” cast-in hooked end bolt anchors 

3.0 Introduction/Background 
The ETF is a less then Hazard Category 3 building that treats and disposes liquid effluents from Hanford 
programs and projects. ETF removes chemicals and low levels of radioactive contaminants from waste 
feed streams.

The ETF receives wastewater shipments via tanker trucks and totes from the AY and AZ Farms, PNNL, 
mixed waste trenches, and other miscellaneous sources. The number of tanker shipments is projected to 
increase with the commissioning of the Waste Treatment Immobilization Plant (WTP) and the Interim 
Disposal Facility (IDF). Additional tanker shipments will also be received from the K-basins when they are 
drained. The wastewater received potentially contains radioactive contamination.

The Effluent Treatment Facility (ETF) Load-In Facility, 2025ED, receives liquid waste streams via tankers 
and totes. These waste streams are loaded into either the Liquid Effluent Retention Facility (LERF) or to 
the Surge tank (60A-TK-1).

The primary objective of the ETF Load-In Facility Expansion Project (T1P227) is to increase the efficiency 
and capacity of the tanker unloading operations. There will be a new back-up facility that will later be used 
for light storage. That building is designated 2025EG.

4.0 Input Data
The ETF Expansion design is for NDC-1/SDC-1 limit state A criteria

4.1 Material Specifications

Concrete: f’c = 4000 psi (28-day concrete compressive strength specified at the time of 
construction)

Rebar: fy = 60,000 psi (Yield Strength of Rebar)

Soil

o Allowable Bearing Pressure: 2000 psf (per IBC)

o Soil Modulus of Subgrade Reaction: 110 pci (per IBC)
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4.2 Design Parameters
Please note that the design requirements per the hanford site are for a category II structure as detailed in 
ASCE 7, however the design group conservatively used factors for a category III structure.

Dead Load: 15 psf for the PEMB and 150 pcf for the SOG

Live Load: 20 psf Roof, 125 psf and AASHTO HS-25 SOG

Snow Load: 15 psf

o Exposure Factor (Ce): 0.9

o Thermal Factor: 1.2

o Importance Factor: 1.10

Wind

o Exposure Category: C

o Importance Factor: 1.0

o Wind Speed: 110.0 mph

Seismic

o Design Category: D

o Importance Factor: 1.25

o Horizontal Response Acceleration

SD1 = 0.192g

SDS = 0.588g

5.0 Assumptions
No Geotechnical report has been provided and the allowable bearing pressure has been assumed to be 
2,000 psf and the subgrade modulus has been assumed to be 110 pci, per IBC.

Table 1.  List of Assumptions in need of Verification

Hold # Page(s) Brief Description Verification Method Verified By

(Initial & Date)
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RPP-HOLD-57989 Pre-engineered metal 
building (PEMB) loads are 
based on structural 
engineer’s estimated dead 
and equipment loads. The 
design loads for the PEMB 
are listed on the drawings 
and must be verified prior to 
installation of the structural 
supporting elements.

PEMB design 
documentation.

6.0 Method of Analysis 
These calculations were performed using Tedds1 to generate the loading, design the foundations, 
anchorage and the concrete slab.

Foundations:

The foundations of the pre-engineered metal building are designed as rectangular footings. The footings 
and anchors are designed to properly handle the loads in their controlling combination.

Slab:

Concrete slabs are designed to handle direct gravity loads as well as long term durability and wear. 

7.0 Use of Computer–Type and Software
Tedds was used for the hand calculation portion. Tedds is a computational program that displays the 
components and variables used in engineering equations. Calculations in Tedds are verified by means of 
a line-by-line check.

8.0 Acceptance Criteria
The acceptance criteria for the footings to meet is the ratio of required load to the member design load 
(utilization) less than 1.0 for bending moments and shear per ACI 318-14, Section 2.3 (strength, 
required); and applied bearing pressure to the allowable bearing pressure per IBC 2015, Section 1808.2. 
Anchorage for the PEMB columns was designed in accordance with ACI 318-14

9.0 Calculation
For all calculations see Appendix A through C

10.0 Results
The footings and anchors are shown in the tables below.

Table 2.  Results - Foundation

1 Tedds is a registered trademark of Trimble Inc.
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ETF Foundation Member Dimensions and 
Reinforcement

Max. 
Flexural 
Utiliz. 
Ratio

Max. 
Shear 
Utiliz. 
Ratio

Bearing 
Pressure 
Ratio

Accpetance 
Criteria Met?

Isolated Footing 5'-0" x 5'-0" x 2'-6" w/ 
rebar specified in 
Appendix B

0.047 0.013 0.998 Yes

Isolated Footing 6'-0" x 6'-0" x 2'-8" w/ 
rebar specified in 
Appendix B

0.047 0.013 0.998 Yes

Table 3.  Results - Anchors

ETF Col Anchor Member Dimensions and 
Reinforcement

Max. 
Flexural 
Utiliz. 
Ratio

Max. 
Shear 
Utiliz. 
Ratio

Max. 
Utiliz. 
Ratio

Accpetance 
Criteria Met?

Foundation Bolts 3/4" Dia Threaded w/ 6" 
Embedment

0.525 0.525 0.525 Yes

11.0 Conclusion
The foundation and framing are adequate for the applied loads. During the submittal process, the PEMB 
designer will submit signed and sealed calculations and drawings for the EOR to verify that the design 
loads are within the tolerances of the design loading used for foundation and slab design. The slab has 
been designed for a uniform live load of 125 psf.

12.0 Recommendations 
The foundation and slab are to be constructed per design drawings H-2-838970.

13.0 References
IBC 2015, International Building Code, International Code Council

AISC 360-10, Steel Construction Manual, Fourteenth Edition, American Institute of Steel 
Construction

ASCE 7-10, Minimum Design Loads for Buildings and Other Structures, American Society of Civil 
Engineers

ACI 318-14, Building Code Requirements for Structural Concrete and Commentary, American 
Concrete Institute

ACI 360-14, Guide to Design of Slabs-on-Ground, American Concrete Institute

MT-50544, 2020, ETF Load In Facility – Backup Unloading Station, Revision 1, Washington River 
Protection Solutions, LLC, Richland, Washington

RPP-CALC-64090 Rev.00 9/28/2020 - 9:18 AM 12 of 44



Backup Station Structural Analysis

RPP-CALC-64090, Rev. 0 Page 11 of 42

RPP-CALC-64090 Rev.00 9/28/2020 - 9:18 AM 13 of 44



Backup Station Structural Analysis

RPP-CALC-64090, Rev. 0 Page 12 of 42

Appendix A
Lateral Load Generation
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WIND LOADING

In accordance with ASCE7-16

Using the directional design method
Tedds calculation version 2.1.05

Building data
Type of roof; Gable
Length of building; b = 80.00 ft
Width of building; d = 40.00 ft
Height to eaves; H = 20.00 ft
Pitch of roof; 0 = 9.5 deg
Mean height; h = 20.00 ft

General wind load requirements
Basic wind speed; V = 111.0 mph
Risk category; IV
Velocity pressure exponent coef (Table 26.6-1); Kd = 0.85
Ground elevation above sea level; zgl = 0 ft
Ground elevation factor; Ke = exp(-0.0000362 ´ zgl/1ft) = 1.00
Exposure category (cl 26.7.3); C
Enclosure classification (cl.26.12); Enclosed buildings
Internal pressure coef +ve (Table 26.13-1); GCpi_p = 0.18
Internal pressure coef –ve (Table 26.13-1); GCpi_n = -0.18

Gust effect factor for rigid structures
Terrain exposure constants (Table 26.11-1)
Integral length scale factor; l = 500.0 ft
Turbulence intensity factor; c = 0.20
Minimum equivalent height; zmin = 15.0 ft
Peak factor for background response; gQ = 3.400
Peak factor for wind response; gv = 3.400
Integral length scale power law exponent;  = 0.200
Equivalent height of the structure; z = max (0.6 ´ h, zmin) = 15.00 ft
Intensity of turbulence (Eqn. 26.11-7); I z = c ´ (33 ft / z)1/6 = 0.23
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Integral length scale of turbulence (Eqn. 26.11-9); L z = l ´ ( z / 33 ft)  = 427.06 ft
Background response (Eqn. 26.11-8); Q = (1 / (1 + 0.63 ´ ((min(B, L) + h) / L z)0.63)) = 0.919
Gust effect factor (Eqn. 26.11-10); G = Gf = 0.925 ´ (1 + 1.7 ´ gQ ´ I z ´ Q) / (1 + 1.7 ´ gv ´ I z) = 

0.88
Minimum design wind loading (cl.27.4.7); pmin_r = 8 lb/ft2

Topography
Topography factor not significant; Kzt = 1.0
Velocity pressure equation; q = 0.00256 ´ Kz ´ Kzt ´ Kd ´ V2 ´ 1psf/mph2;

Velocity pressures table
z (ft) Kz (Table 26.10-1) qz (psf)
15.00 0.85 22.79
15.00 0.85 22.79
20.00 0.90 24.13
23.35 0.93 24.85

Peak velocity pressure for internal pressure
Peak velocity pressure – internal (as roof press.); qi = 24.13 psf

Pressures and forces
Net pressure; p = q ´ Gf ´ Cpe - qi ´ GCpi;
Net force; Fw = p ´ Aref;

Roof load case 1 - Wind 0, GCpi 0.18, -cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A (-ve) 20.00 -0.90 24.13 -23.51 811.12 -19.07

B (-ve) 20.00 -0.90 24.13 -23.51 811.12 -19.07

C (-ve) 20.00 -0.50 24.13 -14.99 1622.25 -24.32
Total vertical net force; Fw,v = -61.60 kips
Total horizontal net force; Fw,h = -2.28 kips

Walls load case 1 - Wind 0, GCpi 0.18, -cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A1 15.00 0.80 22.79 11.75 1200.00 14.10

A2 20.00 0.80 24.13 12.69 400.00 5.08

B 20.00 -0.50 24.13 -14.99 1600.00 -23.99

C 20.00 -0.70 24.13 -19.25 866.94 -16.69

D 20.00 -0.70 24.13 -19.25 866.94 -16.69

Overall loading
Projected vertical plan area of wall; Avert_w_0 = b ´ H = 1600.00 ft2

Projected vertical area of roof; Avert_r_0 = b ´ d/2 ´ tan( 0) = 267.75 ft2

Minimum overall horizontal loading; Fw,total_min = pmin_w ´ Avert_w_0 + pmin_r ´ Avert_r_0 = 27.74 kips
Leeward net force; Fl = Fw,wB = -24.0 kips
Windward net force; Fw = Fw,wA_1 + Fw,wA_2 = 19.2 kips
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Overall horizontal loading; Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 40.9 kips

Roof load case 2 - Wind 0, GCpi -0.18, +cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A (+ve) 20.00 -0.18 24.13 0.51 811.12 0.41

B (+ve) 20.00 -0.18 24.13 0.51 811.12 0.41

C (+ve) 20.00 -0.18 24.13 0.51 1622.25 0.83
Total vertical net force; Fw,v = 1.63 kips
Total horizontal net force; Fw,h = 0.00 kips

Walls load case 2 - Wind 0, GCpi -0.18, +cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A1 15.00 0.80 22.79 20.43 1200.00 24.52

A2 20.00 0.80 24.13 21.38 400.00 8.55

B 20.00 -0.50 24.13 -6.31 1600.00 -10.09

C 20.00 -0.70 24.13 -10.56 866.94 -9.16

D 20.00 -0.70 24.13 -10.56 866.94 -9.16

Overall loading
Projected vertical plan area of wall; Avert_w_0 = b ´ H = 1600.00 ft2

Projected vertical area of roof; Avert_r_0 = b ´ d/2 ´ tan( 0) = 267.75 ft2

Minimum overall horizontal loading; Fw,total_min = pmin_w ´ Avert_w_0 + pmin_r ´ Avert_r_0 = 27.74 kips
Leeward net force; Fl = Fw,wB = -10.1 kips
Windward net force; Fw = Fw,wA_1 + Fw,wA_2 = 33.1 kips
Overall horizontal loading; Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 43.2 kips

Roof load case 3 - Wind 90, GCpi 0.18, -cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A (-ve) 20.00 -0.90 24.13 -23.51 405.56 -9.54

B (-ve) 20.00 -0.90 24.13 -23.51 405.56 -9.54

C (-ve) 20.00 -0.50 24.13 -14.99 811.12 -12.16

D (-ve) 20.00 -0.30 24.13 -10.73 1622.25 -17.41
Total vertical net force; Fw,v = -47.97 kips
Total horizontal net force; Fw,h = 0.00 kips

Walls load case 3 - Wind 90, GCpi 0.18, -cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A1 15.00 0.80 22.79 11.75 600.00 7.05

A2 15.00 0.80 22.79 11.75 0.00 0.00
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Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A3 23.35 0.80 24.85 13.20 267.00 3.52

B 20.00 -0.30 24.13 -10.73 866.94 -9.30

C 20.00 -0.70 24.13 -19.25 1600.00 -30.80

D 20.00 -0.70 24.13 -19.25 1600.00 -30.80

Overall loading
Projected vertical plan area of wall; Avert_w_90 = d ´ H + d2 ´ tan( 0) / 4 = 866.94 ft2

Projected vertical area of roof; Avert_r_90 = 0.00 ft2

Minimum overall horizontal loading; Fw,total_min = pmin_w ´ Avert_w_90 + pmin_r ´ Avert_r_90 = 13.87 kips
Leeward net force; Fl = Fw,wB = -9.3 kips
Windward net force; Fw = Fw,wA_1 + Fw,wA_2 + Fw,wA_3 = 10.6 kips
Overall horizontal loading; Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 19.9 kips

Roof load case 4 - Wind 90, GCpi -0.18, +cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A (+ve) 20.00 -0.18 24.13 0.51 405.56 0.21

B (+ve) 20.00 -0.18 24.13 0.51 405.56 0.21

C (+ve) 20.00 -0.18 24.13 0.51 811.12 0.41

D (+ve) 20.00 -0.18 24.13 0.51 1622.25 0.83
Total vertical net force; Fw,v = 1.63 kips
Total horizontal net force; Fw,h = 0.00 kips

Walls load case 4 - Wind 90, GCpi -0.18, +cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A1 15.00 0.80 22.79 20.43 600.00 12.26

A2 15.00 0.80 22.79 20.43 0.00 0.00

A3 23.35 0.80 24.85 21.89 267.00 5.84

B 20.00 -0.30 24.13 -2.05 866.94 -1.77

C 20.00 -0.70 24.13 -10.56 1600.00 -16.90

D 20.00 -0.70 24.13 -10.56 1600.00 -16.90

Overall loading
Projected vertical plan area of wall; Avert_w_90 = d ´ H + d2 ´ tan( 0) / 4 = 866.94 ft2

Projected vertical area of roof; Avert_r_90 = 0.00 ft2

Minimum overall horizontal loading; Fw,total_min = pmin_w ´ Avert_w_90 + pmin_r ´ Avert_r_90 = 13.87 kips
Leeward net force; Fl = Fw,wB = -1.8 kips
Windward net force; Fw = Fw,wA_1 + Fw,wA_2 + Fw,wA_3 = 18.1 kips
Overall horizontal loading; Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 19.9 kips
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SEISMIC FORCES (ASCE 7-16)
Tedds calculation version 3.1.01

Site parameters
Site class; D
Mapped acceleration parameters (Section 11.4.2)
at short period; SS = 0.72
at 1 sec period; S1 = 0.125
at short period (Table 11.4-1); Fa = 1.224
at 1 sec period (Table 11.4-2); Fv = 2.350

Spectral response acceleration parameters
at short period (Eq. 11.4-1); SMS = Fa * SS = 0.881
at 1 sec period (Eq. 11.4-2); SM1 = Fv * S1 = 0.294

Design spectral acceleration parameters (Sect 11.4.4)
at short period (Eq. 11.4-3); SDS =  2 / 3 * SMS = 0.588
at 1 sec period (Eq. 11.4-4); SD1 = 2 / 3 * SM1 = 0.196

Seismic design category
Occupancy category (Table 1-1); III

Seismic design category based on short period response acceleration (Table 11.6-1)
D

Seismic design category based on 1 sec period response acceleration (Table 11.6-2)
C

Seismic design category; D

Approximate fundamental period
Height above base to highest level of building; hn = 23.75 ft

From Table 12.8-2:
Structure type; All other systems
Building period parameter Ct; Ct = 0.02
Building period parameter x; x = 0.75

Approximate fundamental period (Eq 12.8-7); Ta = Ct * (hn)x * 1sec / (1ft)x= 0.215 sec
Building fundamental period (Sect 12.8.2); T = Ta = 0.215 sec
Long-period transition period; TL = 16 sec

Seismic response coefficient
Seismic force-resisting system (Table 12.2-1); H. STEEL SYSTEMS NOT SPECIFICALLY DETAILED

1. Steel system not specially detailed for seismic resistance, 
ex
Response modification factor (Table 12.2-1); R = 3
Seismic importance factor (Table 1.5-2); Ie = 1.250
Seismic response coefficient (Sect 12.8.1.1)
Calculated (Eq 12.8-3); Cs_calc = SDS / (R / Ie) = 0.2448
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Maximum (Eq 12.8-3); Cs_max = SD1 / ((T / 1 sec) * (R / Ie)) = 0.3792
Minimum (Eq 9.5.5.2.1-3); Cs_min = max(0.044 * SDS * Ie,0.01) = 0.0323
Seismic response coefficient; Cs = 0.2448

Seismic base shear (Sect 12.8.1)
Effective seismic weight of the structure; W = 48.0 kips
Seismic response coefficient; Cs = 0.2448
Seismic base shear (Eq 12.8-1); V = Cs * W = 11.8 kips

Vertical distribution of seismic forces (Sect 12.8.3)
Vertical distribution factor (Eq 12.8-12); Cvx = wx * hxk / (wi * hik)
Lateral force induced at level i (Eq 12.8-11); Fx = Cvx * V

Minimum diaphragm forces (Section 12.10.1.1)
Calculated min. diaphragm force (Eq 12.10-1); Fpx = Fi * wpx / wi,(i=x to n)

Fpxmin = 0.2 * SDS * Ie * wpx

Fpxmax = 0.4 * SDS * Ie * wpx

Vertical force distribution table

Level

Height 
from base 
to Level i 

(ft), hx

Portion of 
effective 
seismic 
weight 

assigned 
to Level i 
(kips), wx

Distribution 
exponent 
related to 
building 
period, k

Vertical 
distribution 
factor, Cvx

Lateral 
force 

induced at 
Level i 

(kips), Fx;

Weight 
tributary to 

the 
diaphragm 
at Level i 
(kips), wpx

Minimum 
diaphragm 

force at 
Level i 

(kips), Fpx

1 23.8; 48.0; 1.00; 1.000; 11.8; 48.0 11.8
;
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Appendix B
PEMB – Slab Design

10 IN SLAB DESIGN
Slab on ground (ACI 360R)

In accordance with Guide to Design of Slab-on-Ground per ACI 360R-10
Tedds calculation version 1.0.02

Design method
Design method publisher; Portland Cement Association

Materials and site properties
Slab thickness; h = 10 in
Specified compressive strength of concrete; f'c = 4000 psi
Subgrade modulus; k = 110 lb/in3

Wheel specifications
Axle type; Single-axle
Number of wheels at end of each axle; Dual wheels
Inner wheel center to center spacing; S = 120 in
Dual wheels spacing; Sd = 36 in

Loading details
Load location; Interior
Axle load; Pa = 40 kips
Safety factor; FS = 2
Load contact area per wheel; Ac = 80 in2

By iteration assumend trial thickness; htrial = 8 in
The following output is based on the use of this trial thickness in the design charts in Appendix A of ACI 360R
Effective contact area per wheel (Fig. A1.2); Ac_eff = 79 in2

Equivalent load factor (Fig. A1.3); Fl = 0.61
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Corrected axle load; Pa_corrected = Pa  Fl = 24.22 kips

Slab thickness design
Modulus of rupture of concrete; fr = 9 ´ (f'c ´ 1 psi) = 569.2 psi
Concrete working stress; ft_allow = fr / FS = 284.6 psi
Slab stress / 1000 lb axle load; ft = ft_allow / (Pa_corrected / 1 kips) = 11.8 psi
Required slab thickness (Fig. A1.1); hmin = 7.54 in

hmin / h = 0.754
PASS - Slab thickness is adequate to avoid live load-induced cracks

Crack control options
Reinforcement type; Bar reinforcement
Reinforcement provided; #5@6" each way
Area of reinf. provided; As_prov = 0.61 in2/ft
Minimum area of reinf. required; As_req = 0.005 × h = 0.6 in2/ft

As_req / As_prov = 0.978
PASS - Area of reinforcement exceeds minimum required area

Note - Min. steel is calculated based on 0.5% (PCA 2001) of slab cross section area for crack-width 
control (8.3)
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ISOLATED COLUMN FOOTING

FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14
Tedds calculation version 3.2.09

FOOTING ANALYSIS
Length of foundation; Lx = 6 ft
Width of foundation; Ly = 6 ft
Foundation area; A = Lx ´ Ly = 36 ft2

Depth of foundation; h = 32 in
Depth of soil over foundation; hsoil = 18 in
Density of concrete; conc = 150.0 lb/ft3

Column no.1 details
Length of column; lx1 = 20.00 in
Width of column; ly1 = 16.00 in
position in x-axis; x1 = 36.00 in
position in y-axis; y1 = 36.00 in

Soil properties
Gross allowable bearing pressure; qallow_Gross = 2 ksf
Density of soil; soil = 120.0 lb/ft3

Angle of internal friction; b = 30.0 deg
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Design base friction angle; bb = 30.0 deg
Coefficient of base friction; tan( bb) = 0.577
Design wall friction angle; b = 15.0 deg
Horizontal acceleration factor; Kh = 0.4
Vertical acceleration factor; Kv = 0
Acceleration coefficient;  = atan(Kh / (1 - Kv)) = 21.801
Passive pressure coefficient (Coulomb); KP = sin(90 - b)2 / (sin(90 + b) ´ [1 - [sin( b + b) ´ sin( b) / 

(sin(90 + b))]]2) = 4.977
Passive dynamic pressure coefficient (M-O); KPE = 0 = 0

Foundation loads
Dead surcharge load; FDsur = 25 psf
Live surcharge load; FLsur = 100 psf
Self weight; Fswt = h ´ conc = 400 psf
Soil weight; Fsoil = hsoil ´ soil = 180 psf

Column no.1 loads
Dead load in z; FDz1 = 12.0 kips
Live roof load in z; FLrz1 = 18.0 kips
Snow load in z; FSz1 = 5.0 kips
Wind load in z; FWz1 = 10.0 kips
Seismic load in z; FEz1 = 12.0 kips
Dead load in x; FDx1 = 5.0 kips
Seismic load in x; FEx1 = 6.0 kips
Dead load moment in x; MDx1 = 15.0 kip_ft
Seismic load moment in x; MEx1 = 20.0 kip_ft

Footing analysis for soil and stability

Load combinations per ASCE 7-16
1.0D (0.863)
1.0D + 1.0L (0.913)

Combination 2 results: 1.0D + 1.0L

Forces on foundation
Force in x-axis; Fdx = D ´ FDx1 = 5.0 kips
Force in z-axis; Fdz = D ´ A ´ (Fswt + Fsoil + FDsur) + L ´ A ´ FLsur + D ´ FDz1 = 

37.4 kips

Moments on foundation
Moment in x-axis, about x is 0; Mdx = D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Lx / 2) + L ´ A ´ FLsur ´ Lx / 

2 + D ´ (FDz1 ´ x1+MDx1+FDx1 ´ h) = 140.5 kip_ft
Moment in y-axis, about y is 0; Mdy = D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Ly / 2) + L ´ A ´ FLsur ´ Ly / 

2 + D ´ (FDz1 ´ y1) = 112.1 kip_ft

Uplift verification
Vertical force; Fdz = 37.38 kips

PASS - Foundation is not subject to uplift

Stability against overturning in x direction, moment about x is Lx

Overturning moment; MOTxL = D ´ (MDx1+FDx1 ´ h) = 28.33 kip_ft
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Resisting moment; MRxL = -1 ´ ( D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Lx / 2) + L ´ A ´ 
FLsur ´ Lx / 2) + D ´ (FDz1 ´ (x1 - Lx)) = -112.14 kip_ft

Factor of safety; abs(MRxL / MOTxL) = 3.958
PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against sliding
Resistance due to base friction; FRFriction = max(Fdz, 0 kN) ´ tan( bb) = 21.581 kips

Stability against sliding in x direction
Resistance from passive soil pressure FRxPass = 0.5 ´ KP ´ (h2 + 2 ´ h ´ hsoil) ´ Ly ´ soil = 27.072 kips
Total sliding resistance FRx = FRFriction + FRxPass = 48.654 kips
Factor of safety; abs(FRx / Fdx) = 9.73

PASS - Sliding factor of safety exceeds the minimum of 1.00

Bearing resistance

Eccentricity of base reaction
Eccentricity of base reaction in x-axis; edx = Mdx / Fdz - Lx / 2 = 9.096 in
Eccentricity of base reaction in y-axis; edy = Mdy / Fdz - Ly / 2 = 0 in

Pad base pressures
q1 = Fdz ´ (1 - 6 ´ edx / Lx - 6 ´ edy / Ly) / (Lx ´ Ly) = 0.251 ksf
q2 = Fdz ´ (1 - 6 ´ edx / Lx + 6 ´ edy / Ly) / (Lx ´ Ly) = 0.251 ksf
q3 = Fdz ´ (1 + 6 ´ edx / Lx - 6 ´ edy / Ly) / (Lx ´ Ly) = 1.825 ksf
q4 = Fdz ´ (1 + 6 ´ edx / Lx + 6 ´ edy / Ly) / (Lx ´ Ly) = 1.825 ksf

Minimum base pressure; qmin = min(q1,q2,q3,q4) = 0.251 ksf
Maximum base pressure; qmax = max(q1,q2,q3,q4) = 1.825 ksf

Allowable bearing capacity
Allowable bearing capacity; qallow = qallow_Gross = 2 ksf

qmax / qallow = 0.913
PASS - Allowable bearing capacity exceeds design base pressure

FOOTING DESIGN (ACI318)

In accordance with ACI318-14

Material details
Compressive strength of concrete; f’c = 4000 psi
Yield strength of reinforcement; fy = 60000 psi
Cover to reinforcement; cnom = 3 in
Concrete type; Normal weight
Concrete modification factor;  = 1.00
Column type; Concrete

Analysis and design of concrete footing

Load combinations per ASCE 7-16
1.4D (0.014)
1.2D + 1.6L + 0.5Lr (0.020)

Combination 2 results: 1.2D + 1.6L + 0.5Lr

Forces on foundation
Ultimate force in x-axis; Fux = D ´ FDx1 = 6.0 kips
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Ultimate force in z-axis; Fuz = D ´ A ´ (Fswt + Fsoil + FDsur) + L ´ A ´ FLsur + D ´ FDz1 + 

Lr ´ FLrz1 = 55.3 kips

Moments on foundation
Ultimate moment in x-axis, about x is 0; Mux = D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Lx / 2) + L ´ A ´ FLsur ´ Lx / 

2 + D ´ (FDz1 ´ x1+MDx1+FDx1 ´ h) + Lr ´ (FLrz1 ´ x1) = 199.9 
kip_ft

Ultimate moment in y-axis, about y is 0; Muy = D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Ly / 2) + L ´ A ´ FLsur ´ Ly / 
2 + D ´ (FDz1 ´ y1) + Lr ´ (FLrz1 ´ y1) = 165.9 kip_ft

Eccentricity of base reaction
Eccentricity of base reaction in x-axis; eux = Mux / Fuz - Lx / 2 = 7.378 in
Eccentricity of base reaction in y-axis; euy = Muy / Fuz - Ly / 2 = 0 in

Pad base pressures
qu1 = Fuz ´ (1 - 6 ´ eux / Lx - 6 ´ euy / Ly) / (Lx ´ Ly) = 0.592 ksf
qu2 = Fuz ´ (1 - 6 ´ eux / Lx + 6 ´ euy / Ly) / (Lx ´ Ly) = 0.592 ksf
qu3 = Fuz ´ (1 + 6 ´ eux / Lx - 6 ´ euy / Ly) / (Lx ´ Ly) = 2.48 ksf
qu4 = Fuz ´ (1 + 6 ´ eux / Lx + 6 ´ euy / Ly) / (Lx ´ Ly) = 2.48 ksf

Minimum ultimate base pressure; qumin = min(qu1,qu2,qu3,qu4) = 0.592 ksf
Maximum ultimate base pressure; qumax = max(qu1,qu2,qu3,qu4) = 2.48 ksf

Shear diagram, x axis (kips)

Moment diagram, x axis (kip_ft)

Moment design, x direction, positive moment
Ultimate bending moment; Mu.x.max = 19.253 kip_ft
Tension reinforcement provided; 10 No.6 bottom bars (7.2 in c/c)
Area of tension reinforcement provided; Asx.bot.prov = 4.4 in2

Minimum area of reinforcement (8.6.1.1); As.min = 0.0018 ´ Ly ´ h = 4.147 in2

PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinforcement (8.7.2.2); smax = min(2 ´ h, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinforcement; d = h - cnom - x.bot / 2 = 28.625 in
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Depth of compression block; a = Asx.bot.prov ´ fy / (0.85 ´ f'c ´ Ly) = 1.078 in
Neutral axis factor; 1 = 0.85
Depth to neutral axis; c = a / 1 = 1.269 in
Strain in tensile reinforcement (8.3.3.1); t = 0.003 ´ d / c - 0.003 = 0.06469

PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity; Mn = Asx.bot.prov ´ fy ´ (d - a / 2) = 617.887 kip_ft
Flexural strength reduction factor; f = min(max(0.65 + ( t - 0.002) ´ (250 / 3), 0.65), 0.9) = 
0.900
Design moment capacity; Mn = f ´ Mn = 556.099 kip_ft

Mu.x.max / Mn = 0.035
PASS - Design moment capacity exceeds ultimate moment load

Moment design, x direction, negative moment
Ultimate bending moment; Mu.x.min = -1.03 kip_ft
Tension reinforcement provided; 10 No.6 top bars (7.2 in c/c)
Area of tension reinforcement provided; Asx.top.prov = 4.4 in2

Minimum area of reinforcement (8.6.1.1); As.min = 0.0018 ´ Ly ´ h = 4.147 in2

PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinforcement (8.7.2.2); smax = min(2 ´ h, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinforcement; d = h - cnom - x.top / 2 = 28.625 in
Depth of compression block; a = Asx.top.prov ´ fy / (0.85 ´ f'c ´ Ly) = 1.078 in
Neutral axis factor; 1 = 0.85
Depth to neutral axis; c = a / 1 = 1.269 in
Strain in tensile reinforcement (8.3.3.1); t = 0.003 ´ d / c - 0.003 = 0.06469

PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity; Mn = Asx.top.prov ´ fy ´ (d - a / 2) = 617.887 kip_ft
Flexural strength reduction factor; f = min(max(0.65 + ( t - 0.002) ´ (250 / 3), 0.65), 0.9) = 
0.900
Design moment capacity; Mn = f ´ Mn = 556.099 kip_ft

abs(Mu.x.min) / Mn = 0.002
PASS - Design moment capacity exceeds ultimate moment load

One-way shear design, x direction
One-way shear design does not apply. Shear failure plane fall outside extents of foundation.

Shear diagram, y axis (kips)
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Moment diagram, y axis (kip_ft)

Moment design, y direction, positive moment
Ultimate bending moment; Mu.y.max = 10.623 kip_ft
Tension reinforcement provided; 10 No.6 bottom bars (7.2 in c/c)
Area of tension reinforcement provided; Asy.bot.prov = 4.4 in2

Minimum area of reinforcement (8.6.1.1); As.min = 0.0018 ´ Lx ´ h = 4.147 in2

PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinforcement (8.7.2.2); smax = min(2 ´ h, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinforcement; d = h - cnom - x.bot - y.bot / 2 = 27.875 in
Depth of compression block; a = Asy.bot.prov ´ fy / (0.85 ´ f'c ´ Lx) = 1.078 in
Neutral axis factor; 1 = 0.85
Depth to neutral axis; c = a / 1 = 1.269 in
Strain in tensile reinforcement (8.3.3.1); t = 0.003 ´ d / c - 0.003 = 0.06291

PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity; Mn = Asy.bot.prov ´ fy ´ (d - a / 2) = 601.387 kip_ft
Flexural strength reduction factor; f = min(max(0.65 + ( t - 0.002) ´ (250 / 3), 0.65), 0.9) = 
0.900
Design moment capacity; Mn = f ´ Mn = 541.249 kip_ft

Mu.y.max / Mn = 0.020
PASS - Design moment capacity exceeds ultimate moment load

One-way shear design, y direction
Ultimate shear force; Vu.y = 0.043 kips
Depth to reinforcement; dv = h - cnom - x.bot - y.bot / 2 = 27.875 in
Shear strength reduction factor; v = 0.75
Nominal shear capacity (Eq. 22.5.5.1); Vn = 2 ´  ´ (f'c ´ 1 psi) ´ Lx ´ dv = 253.868 kips
Design shear capacity; Vn = v ´ Vn = 190.401 kips

Vu.y / Vn = 0.000
PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1
Depth to reinforcement; dv2 = 28.25 in
Shear perimeter length (22.6.4); lxp = 48.250 in
Shear perimeter width (22.6.4); lyp = 44.250 in
Shear perimeter (22.6.4); bo = 2 ´ (lx1 + dv2) + 2 ´ (ly1 + dv2) = 185.000 in
Shear area; Ap = lx,perim ´ ly,perim = 2135.062 in2

Surcharge loaded area; Asur = Ap - lx1 ´ ly1 = 1815.062 in2
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Ultimate bearing pressure at center of shear area; qup.avg = 1.536 ksf
Ultimate shear load; Fup = D ´ FDz1 + Lr ´ FLrz1 + D ´ Ap ´ Fswt + D ´ Asur ´ Fsoil + D 

´ Asur ´ FDsur + L ´ Asur ´ FLsur - qup.avg ´ Ap = 12.860 kips
Ultimate shear stress from vertical load; vug = max(Fup / (bo ´ dv2),0 psi) = 2.461 psi
Column geometry factor (Table 22.6.5.2);  = lx1 / ly1 = 1.25
Column location factor (22.6.5.3); s =40
Concrete shear strength (22.6.5.2); vcpa = (2 + 4 / ) ´  ´ (f'c ´ 1 psi) = 328.877 psi

vcpb = ( s ´ dv2 / bo + 2) ´  ´ (f'c ´ 1 psi) = 512.802 psi
vcpc = 4 ´  ´ (f'c ´ 1 psi) = 252.982 psi
vcp = min(vcpa,vcpb,vcpc) = 252.982 psi

Shear strength reduction factor; v = 0.75
Nominal shear stress capacity (Eq. 22.6.1.2); vn = vcp = 252.982 psi
Design shear stress capacity (8.5.1.1(d)); vn = v ´ vn = 189.737 psi

vug / vn = 0.013
PASS - Design shear stress capacity exceeds ultimate shear stress load

FOUNDATION ANALYSIS & DESIGN (ACI318)
In accordance with ACI318-14

Tedds calculation version 3.2.09

FOOTING ANALYSIS
Length of foundation; Lx = 5 ft
Width of foundation; Ly = 5 ft
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Foundation area; A = Lx ´ Ly = 25 ft2

Depth of foundation; h = 30 in
Depth of soil over foundation; hsoil = 18 in
Density of concrete; conc = 150.0 lb/ft3

Column no.1 details
Length of column; lx1 = 20.00 in
Width of column; ly1 = 16.00 in
position in x-axis; x1 = 30.00 in
position in y-axis; y1 = 30.00 in

Soil properties
Gross allowable bearing pressure; qallow_Gross = 2 ksf
Density of soil; soil = 120.0 lb/ft3

Angle of internal friction; b = 30.0 deg
Design base friction angle; bb = 30.0 deg
Coefficient of base friction; tan( bb) = 0.577
Design wall friction angle; b = 15.0 deg
Horizontal acceleration factor; Kh = 0.4
Vertical acceleration factor; Kv = 0
Acceleration coefficient;  = atan(Kh / (1 - Kv)) = 21.801
Passive pressure coefficient (Coulomb); KP = sin(90 - b)2 / (sin(90 + b) ´ [1 - [sin( b + b) ´ sin( b) / 

(sin(90 + b))]]2) = 4.977
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Passive dynamic pressure coefficient (M-O); KPE = 0 = 0

Foundation loads
Dead surcharge load; FDsur = 25 psf
Live surcharge load; FLsur = 100 psf
Self weight; Fswt = h ´ conc = 375 psf
Soil weight; Fsoil = hsoil ´ soil = 180 psf

Column no.1 loads
Dead load in z; FDz1 = 3.0 kips
Live roof load in z; FLrz1 = 4.0 kips
Snow load in z; FSz1 = 5.0 kips
Wind load in z; FWz1 = 9.0 kips
Seismic load in z; FEz1 = 9.0 kips
Dead load in x; FDx1 = 5.0 kips
Seismic load in x; FEx1 = 6.0 kips
Dead load moment in x; MDx1 = 10.0 kip_ft
Seismic load moment in x; MEx1 = 15.0 kip_ft

Footing analysis for soil and stability

Load combinations per ASCE 7-16
1.0D (0.961)
1.0D + 1.0L (0.970)

Combination 2 results: 1.0D + 1.0L

Forces on foundation
Force in x-axis; Fdx = D ´ FDx1 = 5.0 kips
Force in z-axis; Fdz = D ´ A ´ (Fswt + Fsoil + FDsur) + L ´ A ´ FLsur + D ´ FDz1 = 

20.0 kips

Moments on foundation
Moment in x-axis, about x is 0; Mdx = D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Lx / 2) + L ´ A ´ FLsur ´ Lx / 

2 + D ´ (FDz1 ´ x1+MDx1+FDx1 ´ h) = 72.5 kip_ft
Moment in y-axis, about y is 0; Mdy = D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Ly / 2) + L ´ A ´ FLsur ´ Ly / 

2 + D ´ (FDz1 ´ y1) = 50.0 kip_ft

Uplift verification
Vertical force; Fdz = 20 kips

PASS - Foundation is not subject to uplift

Stability against overturning in x direction, moment about x is Lx

Overturning moment; MOTxL = D ´ (MDx1+FDx1 ´ h) = 22.5 kip_ft
Resisting moment; MRxL = -1 ´ ( D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Lx / 2) + L ´ A ´ 

FLsur ´ Lx / 2) + D ´ (FDz1 ´ (x1 - Lx)) = -50 kip_ft
Factor of safety; abs(MRxL / MOTxL) = 2.222

PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against sliding
Resistance due to base friction; FRFriction = max(Fdz, 0 kN) ´ tan( bb) = 11.547 kips
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Stability against sliding in x direction
Resistance from passive soil pressure FRxPass = 0.5 ´ KP ´ (h2 + 2 ´ h ´ hsoil) ´ Ly ´ soil = 20.528 kips
Total sliding resistance FRx = FRFriction + FRxPass = 32.075 kips
Factor of safety; abs(FRx / Fdx) = 6.42

PASS - Sliding factor of safety exceeds the minimum of 1.00

Bearing resistance

Eccentricity of base reaction
Eccentricity of base reaction in x-axis; edx = Mdx / Fdz - Lx / 2 = 13.5 in
Eccentricity of base reaction in y-axis; edy = Mdy / Fdz - Ly / 2 = 0 in
Length of bearing in x-axis; L'xd = min(Lx,3 ´ (Lx / 2 - abs(edx))) = 49.500 in

Pad base pressures
q1 = 0 ksf
q2 = 0 ksf
q3 = 2 ´ Fdz / (3 ´ Ly ´ (Lx / 2 - edx)) = 1.939 ksf
q4 = 2 ´ Fdz / (3 ´ Ly ´ (Lx / 2 - edx)) = 1.939 ksf

Minimum base pressure; qmin = min(q1,q2,q3,q4) = 0 ksf
Maximum base pressure; qmax = max(q1,q2,q3,q4) = 1.939 ksf

Allowable bearing capacity
Allowable bearing capacity; qallow = qallow_Gross = 2 ksf

qmax / qallow = 0.970
PASS - Allowable bearing capacity exceeds design base pressure

FOOTING DESIGN (ACI318)

In accordance with ACI318-14

Material details
Compressive strength of concrete; f’c = 4000 psi
Yield strength of reinforcement; fy = 60000 psi
Cover to reinforcement; cnom = 3 in
Concrete type; Normal weight
Concrete modification factor;  = 1.00
Column type; Concrete

Analysis and design of concrete footing

Load combinations per ASCE 7-16
1.4D (0.003)
1.2D + 1.6L + 0.5Lr (0.004)

Combination 2 results: 1.2D + 1.6L + 0.5Lr

Forces on foundation
Ultimate force in x-axis; Fux = D ´ FDx1 = 6.0 kips
Ultimate force in z-axis; Fuz = D ´ A ´ (Fswt + Fsoil + FDsur) + L ´ A ´ FLsur + D ´ FDz1 + 

Lr ´ FLrz1 = 27.0 kips
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Moments on foundation
Ultimate moment in x-axis, about x is 0; Mux = D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Lx / 2) + L ´ A ´ FLsur ´ Lx / 

2 + D ´ (FDz1 ´ x1+MDx1+FDx1 ´ h) + Lr ´ (FLrz1 ´ x1) = 94.5 
kip_ft

Ultimate moment in y-axis, about y is 0; Muy = D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Ly / 2) + L ´ A ´ FLsur ´ Ly / 
2 + D ´ (FDz1 ´ y1) + Lr ´ (FLrz1 ´ y1) = 67.5 kip_ft

Eccentricity of base reaction
Eccentricity of base reaction in x-axis; eux = Mux / Fuz - Lx / 2 = 12 in
Eccentricity of base reaction in y-axis; euy = Muy / Fuz - Ly / 2 = 0 in
Length of bearing in x-axis; L'xu = min(Lx,3 ´ (Lx / 2 - abs(eux))) = 54.000 in

Pad base pressures
qu1 = 0 ksf
qu2 = 0 ksf
qu3 = 2 ´ Fuz / (3 ´ Ly ´ (Lx / 2 - eux)) = 2.4 ksf
qu4 = 2 ´ Fuz / (3 ´ Ly ´ (Lx / 2 - eux)) = 2.4 ksf

Minimum ultimate base pressure; qumin = min(qu1,qu2,qu3,qu4) = 0 ksf
Maximum ultimate base pressure; qumax = max(qu1,qu2,qu3,qu4) = 2.4 ksf

Shear diagram, x axis (kips)

Moment diagram, x axis (kip_ft)

Moment design, x direction, positive moment
Ultimate bending moment; Mu.x.max = 8.665 kip_ft
Tension reinforcement provided; 11 No.5 bottom bars (5.3 in c/c)
Area of tension reinforcement provided; Asx.bot.prov = 3.41 in2

Minimum area of reinforcement (8.6.1.1); As.min = 0.0018 ´ Ly ´ h = 3.24 in2

PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinforcement (8.7.2.2); smax = min(2 ´ h, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinforcement; d = h - cnom - x.bot / 2 = 26.687 in
Depth of compression block; a = Asx.bot.prov ´ fy / (0.85 ´ f'c ´ Ly) = 1.003 in
Neutral axis factor; 1 = 0.85
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Depth to neutral axis; c = a / 1 = 1.180 in
Strain in tensile reinforcement (8.3.3.1); t = 0.003 ´ d / c - 0.003 = 0.06485

PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity; Mn = Asx.bot.prov ´ fy ´ (d - a / 2) = 446.472 kip_ft
Flexural strength reduction factor; f = min(max(0.65 + ( t - 0.002) ´ (250 / 3), 0.65), 0.9) = 
0.900
Design moment capacity; Mn = f ´ Mn = 401.825 kip_ft

Mu.x.max / Mn = 0.022
PASS - Design moment capacity exceeds ultimate moment load

Moment design, x direction, negative moment
Ultimate bending moment; Mu.x.min = -5.239 kip_ft
Tension reinforcement provided; 9 No.6 top bars (6.6 in c/c)
Area of tension reinforcement provided; Asx.top.prov = 3.96 in2

Minimum area of reinforcement (8.6.1.1); As.min = 0.0018 ´ Ly ´ h = 3.24 in2

PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinforcement (8.7.2.2); smax = min(2 ´ h, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinforcement; d = h - cnom - x.top / 2 = 26.625 in
Depth of compression block; a = Asx.top.prov ´ fy / (0.85 ´ f'c ´ Ly) = 1.165 in
Neutral axis factor; 1 = 0.85
Depth to neutral axis; c = a / 1 = 1.370 in
Strain in tensile reinforcement (8.3.3.1); t = 0.003 ´ d / c - 0.003 = 0.05529

PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity; Mn = Asx.top.prov ´ fy ´ (d - a / 2) = 515.644 kip_ft
Flexural strength reduction factor; f = min(max(0.65 + ( t - 0.002) ´ (250 / 3), 0.65), 0.9) = 
0.900
Design moment capacity; Mn = f ´ Mn = 464.08 kip_ft

abs(Mu.x.min) / Mn = 0.011
PASS - Design moment capacity exceeds ultimate moment load

One-way shear design, x direction
One-way shear design does not apply. Shear failure plane fall outside extents of foundation.

Shear diagram, y axis (kips)
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Moment diagram, y axis (kip_ft)

Moment design, y direction, positive moment
Ultimate bending moment; Mu.y.max = 1.884 kip_ft
Tension reinforcement provided; 13 No.5 bottom bars (4.4 in c/c)
Area of tension reinforcement provided; Asy.bot.prov = 4.03 in2

Minimum area of reinforcement (8.6.1.1); As.min = 0.0018 ´ Lx ´ h = 3.24 in2

PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinforcement (8.7.2.2); smax = min(2 ´ h, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinforcement; d = h - cnom - x.bot - y.bot / 2 = 26.063 in
Depth of compression block; a = Asy.bot.prov ´ fy / (0.85 ´ f'c ´ Lx) = 1.185 in
Neutral axis factor; 1 = 0.85
Depth to neutral axis; c = a / 1 = 1.394 in
Strain in tensile reinforcement (8.3.3.1); t = 0.003 ´ d / c - 0.003 = 0.05307

PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity; Mn = Asy.bot.prov ´ fy ´ (d - a / 2) = 513.218 kip_ft
Flexural strength reduction factor; f = min(max(0.65 + ( t - 0.002) ´ (250 / 3), 0.65), 0.9) = 
0.900
Design moment capacity; Mn = f ´ Mn = 461.896 kip_ft

Mu.y.max / Mn = 0.004
PASS - Design moment capacity exceeds ultimate moment load

One-way shear design, y direction
One-way shear design does not apply. Shear failure plane fall outside extents of foundation.

Two-way shear design at column 1
Depth to reinforcement; dv2 = 26.375 in
Shear perimeter length (22.6.4); lxp = 53.188 in
Shear perimeter width (22.6.4); lyp = 51.187 in
Shear perimeter (22.6.4); bo = lx,perim + ly,perim = 104.375 in
Shear area; Ap = lx,perim ´ ly,perim = 2722.535 in2

Surcharge loaded area; Asur = Ap - lx1 ´ ly1 = 2402.535 in2

Ultimate bearing pressure at center of shear area; qup.avg = 1.485 ksf
Ultimate shear load; Fup = D ´ FDz1 + Lr ´ FLrz1 + D ´ Ap ´ Fswt + D ´ Asur ´ Fsoil + D 

´ Asur ´ FDsur + L ´ Asur ´ FLsur - qup.avg ´ Ap = -7.189 kips
Ultimate shear stress from vertical load; vug = max(Fup / (bo ´ dv2),0 psi) = 0.000 psi
Column geometry factor (Table 22.6.5.2);  = lx1 / ly1 = 1.25
Column location factor (22.6.5.3); s =20
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Concrete shear strength (22.6.5.2); vcpa = (2 + 4 / ) ´  ´ (f'c ´ 1 psi) = 328.877 psi
vcpb = ( s ´ dv2 / bo + 2) ´  ´ (f'c ´ 1 psi) = 446.127 psi
vcpc = 4 ´  ´ (f'c ´ 1 psi) = 252.982 psi
vcp = min(vcpa,vcpb,vcpc) = 252.982 psi

Shear strength reduction factor; v = 0.75
Nominal shear stress capacity (Eq. 22.6.1.2); vn = vcp = 252.982 psi
Design shear stress capacity (8.5.1.1(d)); vn = v ´ vn = 189.737 psi

vug / vn = 0.000
PASS - Design shear stress capacity exceeds ultimate shear stress load
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Appendix C
Anchor Bolt Design
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ANCHOR BOLT EVALUATION
Anchor bolt design

In accordance with ACI318-14
Tedds calculation version 2.1.02

Anchor bolt geometry
Type of anchor bolt; Cast-in hooked end bolt anchor
Diameter of anchor bolt; da = 0.75 in
Number of bolts in x direction; Nboltx = 2; Number of bolts in y direction; Nbolty = 2
Total no. of bolts; ntotal = 4; Total no. of bolts in tension; ntens = 0
Spacing of bolts in x direction; sboltx = 8 in; Spacing of bolts in y direction; sbolty = 8 in
Number of threads per inch; nt = 10; Effective x-sect area of anchor; Ase = 0.334 in2

Embedded depth of anchor; hef = 6.00 in; Member thickness; ha = 12.000 in
Dist to found left edge; xce1 = 20.00 in; Dist to found right edge; xce2 = 20.00 in
Dist to found bottom edge; yce1 = 20.00 in; Dist to found top edge; yce2 = 20.00 in

Foundation geometry
Member thickness; ha = 12 in
CL baseplate - left edge; xce1 = 20 in; CL baseplate - right edge; xce2 = 20 in
CL baseplate - bot. edge; yce1 = 20 in; CL baseplate - top edge; yce2 = 20 in

Material details
Minimum yield strength of steel; fya = 36 ksi
Nom. tensile stress of steel; futa = 58 ksi; Compressive strength of conc; f’c = 4 ksi
Concrete modification factor;  = 1.00
Mod. factor, concrete failure; a = 1.00
Strength reduction factors
Tension of steel element; t,s = 0.75; Shear of steel element; v,s = 0.70
Concrete tension; t,c = 0.65; Concrete shear; v,c = 0.70
Concrete tension for pullout; t,cB = 0.70; Concrete shear for pryout; v,cB = 0.70

Seismic requirements
Seismic category; D

Attachment undergoes ductile yielding - the attachment (not covered in this calculation) will undergo 
ductile yielding at a force level corresponding to anchor forces no greater than the calculated design 
strength of the anchors. Anchor strengths associated with concrete failure modes will be taken to be 0.75 
times the calculated strength.

Anchor forces
No. of bolt rows in tension; NboltN = 0
Shear force to bolt group; V = 4.00 kips

Steel strength of anchor in shear (17.5.1)
Nom strength of anchor; Vsa = 18.62 kips; Steel strength of anchor; Vsa = 13.04 
kips

PASS - Steel strength of anchor exceeds shear in bolts

Concrete breakout strength in shear perpendicular to edge - Case 2. All shear resisted by rear bolts 
(17.5.3)
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The anchors are influenced by three or more edges where any edge distance is less than 1.5ca1 so value 
of ca1 is limited to c'a1 (17.5.2.4).

Bolt offset for limiting shear; xV,r = 13.33 in; Limiting edge distance; c’a1 = 10.67 in
Applied shear; Vapp = 4.00 kips; Edge dist x near corner; ca1 = 24.00 in
Edge dist y near corner; ca2 = 16.00 in; Load bearing length of anchor; le = 6 in
Basic conc breakout strength; Vb = 19.83 kips; Proj area - single anchor; AVco = 512.00 in2

Proj area - group of anchors; AVc = 480.00 in2; Mod factor for edge effect; ed.V = 1.0
Eccentricity of loading; e’V = 0.00 in; Mod factor of eccentricity; ec,V = 1.00
Mod factor for cracking; c,V = 1.0; Mod factor for edge distance; h,V = 1.2
Nom conc breakout strength; Vcbg = 21.47 kips; Conc break out strength; Vcbg = 11.27 
kips

PASS - Shear breakout perpendicular to edge strength exceeds shear in bolts

Concrete breakout strength in shear parallel to edge - Case 2. All shear resisted by rear bolts ( parallel to 
edge - Case 2. All shear resisted by rear bolts)

The anchors are influenced by three or more edges where any edge distance is less than 1.5ca1,p so 
value of ca1,p is limited to c'a1,p

Bolt offset for limiting shear; yV,r,p = 13.33 in; Limiting edge distance; c’a1,p = 10.67 in
Applied shear; Vapp = 4.00 kips; Edge distance x for shear; ca1,p = 24 in
Edge distance y for shear; ca2,p = 16 in; Load bearing length of anchor; le = 6 in
Basic conc breakout strength; Vb,p = 19.83 kips; Proj area of single anchor; AVco,p = 512 in2

Proj area of group of anchors; AVc,p = 480 in2; Mod factor for edge effect; ed,V,p = 1.000
Eccentricity of loading; e’V,p = 0 in; Mod factor of eccentric load; ec,V,p = 1.000
Mod factor for cracking; c,V = 1.000; Mod factor for edge distance; h,V,p = 1.155
Nom breakout strength shear; Vcbg,p = 42.93 kips; Concbreak out strength shear; Vcbg,p = 22.54 
kips

PASS - Shear breakout strength parallel to edge exceeds shear in bolts
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Pryout strength of anchor in shear (17.5.3)

Coeff for basic breakout; kc = 24; Breakout strgth single anchor; Nb = 22.31 kips
Proj area - groups of anchors; ANc = 468.00 in2; Proj area - single anchor; ANco = 324.00 in2

Min dist to edge of concrete; ca,min = 16.00 in; Ecc. mod factor for groups ; ec,N = 1.00
Mod factor for edge effects; ed,N = 1.00; Mod factor for no cracking; c,N = 1.000
Mod factor for cracked conc; cp,N = 1.000
Nom conc breakout strength; Ncbg = 32.22 kips; Concrete breakout strength; Ncbg = 15.71 
kips
Coefficient of pryout strength; kcp = 2.0; Nom pryout strength of anchor; Vcpg = 64.45 kips
Pryout strength of anchor; Vcpg = 33.83 kips

PASS - Pryout strength of anchor exceeds shear in bolts
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Appendix D
Platform Pedestal Lateral Forces

SEISMIC FORCES (ASCE 7-10)
Tedds calculation version 3.1.01

Site parameters
Site class; D
Mapped acceleration parameters (Section 11.4.1)
at short period; SS = 0.72
at 1 sec period; S1 = 0.125
at short period (Table 11.4-1); Fa = 1.224
at 1 sec period (Table 11.4-2); Fv = 2.300

Spectral response acceleration parameters
at short period (Eq. 11.4-1); SMS = Fa * SS = 0.881
at 1 sec period (Eq. 11.4-2); SM1 = Fv * S1 = 0.288

Design spectral acceleration parameters (Sect 11.4.4)
at short period (Eq. 11.4-3); SDS =  2 / 3 * SMS = 0.588
at 1 sec period (Eq. 11.4-4); SD1 = 2 / 3 * SM1 = 0.192

Seismic design category
Risk category (Table 1.5-1); III

Seismic design category based on short period response acceleration (Table 11.6-1)
D

Seismic design category based on 1 sec period response acceleration (Table 11.6-2)
C

Seismic design category; D

Approximate fundamental period
Height above base to highest level of building; hn = 12.25 ft

From Table 12.8-2:
Structure type; All other systems
Building period parameter Ct; Ct = 0.02
Building period parameter x; x = 0.75

Approximate fundamental period (Eq 12.8-7); Ta = Ct * (hn)x * 1sec / (1ft)x= 0.131 sec
Building fundamental period (Sect 12.8.2); T = Ta = 0.131 sec
Long-period transition period; TL = 16 sec

Seismic response coefficient
Seismic force-resisting system (Table 12.2-1); G. CANTILEVERED COLUMN SYSTEMS DETAILED TO 
CONFORM TO THE REQUIRE

2. Steel ordinary cantilever column systems
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Response modification factor (Table 12.2-1); R = 1.25
Seismic importance factor (Table 1.5-2); Ie = 1.250
Seismic response coefficient (Sect 12.8.1.1)
Calculated (Eq 12.8-3); Cs_calc = SDS / (R / Ie) = 0.5875
Maximum (Eq 12.8-3); Cs_max = SD1 / ((T / 1 sec) * (R / Ie)) = 1.4636
Minimum (Eq 12.8-5); Cs_min = max(0.044 * SDS * Ie,0.01) = 0.0323
Seismic response coefficient; Cs = 0.5875

Seismic base shear (Sect 12.8.1)
Effective seismic weight of the structure; W = 16.8 kips
Seismic response coefficient; Cs = 0.5875
Seismic base shear (Eq 12.8-1); V = Cs * W = 9.9 kips

Vertical distribution of seismic forces (Sect 12.8.3)
Vertical distribution factor (Eq 12.8-12); Cvx = wx * hxk / (wi * hik)
Lateral force induced at level i (Eq 12.8-11); Fx = Cvx * V

Minimum diaphragm forces (Section 12.10.1.1)
Calculated min. diaphragm force (Eq 12.10-1); Fpx = Fi * wpx / wi,(i=x to n)

Fpxmin = 0.2 * SDS * Ie * wpx

Fpxmax = 0.4 * SDS * Ie * wpx

Vertical force distribution table

Level

Height 
from base 
to Level i 

(ft), hx

Portion of 
effective 
seismic 
weight 

assigned 
to Level i 
(kips), wx

Distribution 
exponent 
related to 
building 
period, k

Vertical 
distribution 
factor, Cvx

Lateral 
force 

induced at 
Level i 

(kips), Fx;

Weight 
tributary to 

the 
diaphragm 
at Level i 
(kips), wpx

Minimum 
diaphragm 

force at 
Level i 

(kips), Fpx

1 12.3; 16.8; 1.00; 1.000; 9.9; 16.8 4.9
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Calculation Checklist

Yes No* N/A Criteria
1. Purpose of calculation is completely defined.
2. All required sections are included and properly developed.
3. Traceability has been established to associated drawings, components, 

systems, and structures.
4. Applicable design code and other project requirements have been properly 

identified and satisfied.
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hold number.

8. Input data and equations have been correctly selected and incorporated.
9. Input data and information agree with their original sources.
10. Mathematical derivations are correct, including dimensional consistency.
11. Detailed analyses and numerical calculations are correct and have been 

completely documented.
12. Any software program printouts have been uniquely identified and their input 

parameters and any data files have been completely documented and are 
correct and consistent in the calculation.

13. Calculation was prepared using a prior verified software denoted as Active on 
the Controlled Verified Software List, and the computer used in the 
calculation was adequately addressed and identified in the calculation. 

14. Calculation was prepared using a software that is neither prior verified, nor 
denoted as Active on the Controlled Verified Software List - (i.e. Microsoft® 
Excel®, MathCAD®) and was verified by either a line-by-line check or an 
alternate (hand) calculation. If an alternate (hand) calculation was performed, 
it became part of the Check Package.

15. Any safety margins are consistent with good professional practice.
16. Results and conclusions address all points required by the calculation problem 

statement.
17. Results and conclusions are consistent with any test results.
18. Requirements, information, and equations from external sources have been 

properly referenced (including version/revision information).
19. Results and conclusions are related to inputs and are reasonable considering 

those inputs.
20. Checker comments have been dispositioned/incorporated and the design 

media matches the calculations.
* If “No” is chosen, an explanation must be attached to this form.
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1.0 Objective/Purpose
The purpose of this calculation is to design foundations and a slab for a steel building enclosure 
expansions with enclosure for a sump pit as part of the ETF Load-In Facility in the 200 East Area of the 
Hanford Nuclear Reservation.

2.0 Summary of Results and Conclusions
The foundation and slab are designed per drawings H-2-838968. Below is a summary of the results

 The slab on grade designed for AASHTO HS-25 loading is 10” thick 

 The foundations are 5’-0” x 5’-0” x 2’-5”.

 The foundations for the PEMB require (4) ¾” cast-in hooked end bolt anchors 

3.0 Introduction/Background 
The ETF is a less than Hazard Category 3 building that treats and disposes liquid effluents from Hanford 
programs and projects. ETF removes chemicals and low levels of radioactive contaminants from waste 
feed streams.

The ETF receives wastewater shipments via tanker trucks and totes from the AY and AZ Farms, PNNL, 
mixed waste trenches, and other miscellaneous sources. The number of tanker shipments is projected to 
increase with the commissioning of the Waste Treatment Immobilization Plant (WTP) and the Interim 
Disposal Facility (IDF). Additional tanker shipments will also be received from the K-basins when they are 
drained. The wastewater received potentially contains radioactive contamination.

The Effluent Treatment Facility (ETF) Load-In Facility, 2025ED, receives liquid waste streams via tankers 
and totes. These waste streams are loaded into either the Liquid Effluent Retention Facility (LERF) or to 
the Surge tank (60A-TK-1).

The primary objective of the ETF Load-In Facility Expansion Project (T1P227) is to increase the efficiency 
and capacity of the tanker unloading operations.

4.0 Input Data
The ETF Expansion design is for NDC-1/SDC-1 limit state A criteria

4.1 Material Specifications

 Concrete: f’c = 4000 psi (28-day concrete compressive strength specified at the time of 
construction)

 Rebar: fy = 60,000 psi (Yield Strength of Rebar)

 Soil

o Allowable Bearing Pressure: 2000 psf (IBC Table 1806.2)

o Soil Modulus of Subgrade Reaction: 110 pci (per IBC)
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4.2 Design Parameters
Please note that the design requirements per the hanford site are for a category II structure as detailed in 
ASCE 7, however the design group conservatively used factors for a category III structure.

 Dead Load: 15 psf for the PEMB and 150 pcf for the SOG

 Live Load: 20 psf Roof, 125 psf warehouse and AASHTO HS-25 SOG

 Snow Load: 15 psf

o Exposure Factor (Ce): 0.9

o Thermal Factor: 1.2

o Importance Factor: 1.10

 Wind

o Exposure Category: C

o Importance Factor: 1.0

o Wind Speed: 110.0 mph

 Seismic

o Design Category: D

o Importance Factor: 1.25

o Horizontal Response Acceleration

 SD1 = 0.192g

 SDS = 0.588g

5.0 Assumptions
No Geotechnical report has been provided and the allowable bearing pressure has been assumed to be 
2,000 psf and the subgrade modulus has been assumed to be 110 pci, per IBC.

Table 1.  List of Assumptions in need of Verification

Hold # Page(s) Brief Description Verification 
Method

Verified By

(Initial & 
Date)

RPP-HOLD-
57990

Pre-engineered metal building (PEMB) loads 
are based on structural engineer’s estimated 
dead and equipment loads. The design loads 
for the PEMB are listed on the drawings and 
must be verified prior to installation of the 
structural supporting elements.

PEMB design 
documentation.

RPP-HOLD-
57991

Platform in the ETF Expansion is assumed to 
have a dead load weight of 8psf and an 
allowable equipment weight of 20 psf for 
lateral analysis. The live load is 125 psf. 

PEMB design 
documentation.
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6.0 Method of Analysis 
These calculations were performed using Tedds1 to generate the loading, design the foundations, 
anchorage and the concrete slab.

Foundations:

The foundations of the pre-engineered metal building are designed as rectangular footings. The footings 
and anchors are designed to properly handle the loads in their controlling combination.

Slab:

Concrete slabs are designed to handle direct gravity loads as well as long term durability and wear. 

7.0 Use of Computer–Type and Software
Tedds was used for the hand calculation portion. Tedds is a computational program that displays the 
components and variables used in engineering equations. Calculations in Tedds are verified by means of 
a line-by-line check.

8.0 Acceptance Criteria
The acceptance criteria for the footings to meet is the ratio of required load to the member design load 
(utilization) less than 1.0 for bending moments and shear per ACI 318-14, Section 2.3 (strength, 
required); and applied bearing pressure to the allowable bearing pressure per IBC 2015, Section 1808.2. 
Anchorage for the PEMB columns was designed in accordance with ACI 318-14

9.0 Calculation
For all calculations see Appendix A through D

10.0 Results
The footings and anchors are shown in the tables below.

Table 2.  Results - Foundation

ETF Foundation Member Dimensions and 
Reinforcement

Max. 
Flexural 
Utiliz. 
Ratio

Max. 
Shear 
Utiliz. 
Ratio

Bearing 
Pressure 
Ratio

Accpetance 
Criteria Met?

Isolated Footing 6'-0" x 5'-0" x 2'-5" w/ 
rebar specified in 
Appendix B

0.047 0.013 0.998 Yes

1 Tedds is a registered trademark of Trimble Inc.
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Table 3.  Results - Anchors

ETF Col Anchor Member Dimensions and 
Reinforcement

Max. 
Flexural 
Utiliz. 
Ratio

Max. 
Shear 
Utiliz. 
Ratio

Max. 
Utiliz. 
Ratio

Accpetance 
Criteria Met?

Foundation Bolts 3/4" Dia Threaded w/ 6" 
Embedment

0.525 0.525 0.525 Yes

11.0 Conclusion
The foundation and framing are adequate for the applied loads. During the submittal process, the PEMB 
designer will submit signed and sealed calculations and drawings for the EOR to verify that the design 
loads are within the tolerances of the design loading used for foundation and slab design. The building 
and slab have been designed for a uniform live load of 125 psf.

12.0 Recommendations 
The foundation and slab are to be constructed per design drawings H-2-838968.

13.0 References
 IBC 2015, International Building Code, International Code Council

 AISC 360-10, Steel Construction Manual, Fourteenth Edition, American Institute of Steel 
Construction

 ASCE 7-10, Minimum Design Loads for Buildings and Other Structures, American Society of Civil 
Engineers

 ACI 318-14, Building Code Requirements for Structural Concrete and Commentary, American 
Concrete Institute

 ACI 360-14, Guide to Design of Slabs-on-Ground, American Concrete Institute

 MT-50536, 2020, ETF Load-In Facility Expansion, Revision 2, Washington River Protection 
Solutions, LLC, Richland, Washington.
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Appendix A
Lateral Load Generation
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WIND LOADING

In accordance with ASCE7-10

Using the directional design method
Tedds calculation version 2.1.06

 

Building data
Type of roof; Gable
Length of building; b = 90.00 ft
Width of building; d = 60.00 ft
Height to eaves; H = 20.00 ft
Pitch of roof; 0 = 9.5 deg
Mean height; h = 20.00 ft

General wind load requirements
Basic wind speed; V = 110.0 mph
Risk category; III
Velocity pressure exponent coef (Table 26.6-1); Kd = 0.85
Exposure category (cl 26.7.3); C
Enclosure classification (cl.26.10); Enclosed buildings
Internal pressure coef +ve (Table 26.11-1); GCpi_p = 0.18
Internal pressure coef –ve (Table 26.11-1); GCpi_n = -0.18

Gust effect factor for rigid structures
Terrain exposure constants (Table 26.9-1)
Integral length scale factor; l = 500.0 ft
Turbulence intensity factor; c = 0.20
Minimum equivalent height; zmin = 15.0 ft
Peak factor for background response; gQ = 3.400
Peak factor for wind response; gv = 3.400
Integral length scale power law exponent;  = 0.200
Equivalent height of the structure; z = max (0.6 ´ h, zmin) = 15.00 ft
Intensity of turbulence (Eqn. 26.9-7); Iz = c ´ (33 ft /z)1/6 = 0.23
Integral length scale of turbulence (Eqn. 26.9-9); Lz = l ´ (z / 33 ft) = 427.06 ft
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Background response (Eqn. 26.9-8); Q = (1 / (1 + 0.63 ´ ((min(B, L) + h) / Lz)0.63)) = 0.906
Gust effect factor (Eqn. 26.9-6); G = Gf = 0.925 ´ (1 + 1.7 ´ gQ ´ Iz ´ Q) / (1 + 1.7 ´ gv ´ Iz) = 

0.88
Minimum design wind loading (cl.27.4.7); pmin_r = 8 lb/ft2

Topography
Topography factor not significant; Kzt = 1.0
Velocity pressure equation; q = 0.00256 ´ Kz ´ Kzt ´ Kd ´ V2 ´ 1psf/mph2;

Velocity pressures table
z (ft) Kz (Table 27.3-1) qz (psf)
15.00 0.85 22.38
15.00 0.85 22.38
20.00 0.90 23.70
25.02 0.94 24.75

Peak velocity pressure for internal pressure
Peak velocity pressure – internal (as roof press.); qi = 23.70 psf

Pressures and forces
Net pressure; p = q ´ Gf ´ Cpe - qi ´ GCpi;
Net force; Fw = p ´ Aref;

Roof load case 1 - Wind 0, GCpi 0.18, -cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A (-ve) 20.00 -0.90 23.70 -22.93 912.51 -20.93

B (-ve) 20.00 -0.90 23.70 -22.93 912.51 -20.93

C (-ve) 20.00 -0.50 23.70 -14.64 912.51 -13.36

D (-ve) 20.00 -0.50 23.70 -14.64 912.51 -13.36

E (-ve) 20.00 -0.30 23.70 -10.49 1825.03 -19.14
Total vertical net force; Fw,v = -86.51 kips
Total horizontal net force; Fw,h = -3.75 kips

Walls load case 1 - Wind 0, GCpi 0.18, -cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A1 15.00 0.80 22.38 11.41 1350.00 15.40

A2 20.00 0.80 23.70 12.33 450.00 5.55

B 20.00 -0.50 23.70 -14.64 1800.00 -26.35

C 20.00 -0.70 23.70 -18.79 1350.61 -25.37

D 20.00 -0.70 23.70 -18.79 1350.61 -25.37

Overall loading
Projected vertical plan area of wall; Avert_w_0 = b ´ H = 1800.00 ft2

Projected vertical area of roof; Avert_r_0 = b ´ d/2 ´ tan(0) = 451.83 ft2

Minimum overall horizontal loading; Fw,total_min = pmin_w ´ Avert_w_0 + pmin_r ´ Avert_r_0 = 32.41 kips
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Leeward net force; Fl = Fw,wB = -26.3 kips
Windward net force; Fw = Fw,wA_1 + Fw,wA_2 = 20.9 kips
Overall horizontal loading; Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 43.5 kips

Roof load case 2 - Wind 0, GCpi -0.18, +cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A (+ve) 20.00 -0.18 23.70 0.53 912.51 0.49

B (+ve) 20.00 -0.18 23.70 0.53 912.51 0.49

C (+ve) 20.00 -0.18 23.70 0.53 912.51 0.49

D (+ve) 20.00 -0.18 23.70 0.53 912.51 0.49

E (+ve) 20.00 -0.18 23.70 0.53 1825.03 0.97
Total vertical net force; Fw,v = 2.87 kips
Total horizontal net force; Fw,h = 0.00 kips

Walls load case 2 - Wind 0, GCpi -0.18, +cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A1 15.00 0.80 22.38 19.94 1350.00 26.92

A2 20.00 0.80 23.70 20.86 450.00 9.39

B 20.00 -0.50 23.70 -6.11 1800.00 -10.99

C 20.00 -0.70 23.70 -10.25 1350.61 -13.85

D 20.00 -0.70 23.70 -10.25 1350.61 -13.85

Overall loading
Projected vertical plan area of wall; Avert_w_0 = b ´ H = 1800.00 ft2

Projected vertical area of roof; Avert_r_0 = b ´ d/2 ´ tan(0) = 451.83 ft2

Minimum overall horizontal loading; Fw,total_min = pmin_w ´ Avert_w_0 + pmin_r ´ Avert_r_0 = 32.41 kips
Leeward net force; Fl = Fw,wB = -11.0 kips
Windward net force; Fw = Fw,wA_1 + Fw,wA_2 = 36.3 kips
Overall horizontal loading; Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 47.3 kips

Roof load case 3 - Wind 90, GCpi 0.18, -cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A (-ve) 20.00 -0.90 23.70 -22.93 608.34 -13.95

B (-ve) 20.00 -0.90 23.70 -22.93 608.34 -13.95

C (-ve) 20.00 -0.50 23.70 -14.64 1216.69 -17.81

D (-ve) 20.00 -0.30 23.70 -10.49 3041.72 -31.90
Total vertical net force; Fw,v = -76.55 kips
Total horizontal net force; Fw,h = 0.00 kips
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Walls load case 3 - Wind 90, GCpi 0.18, -cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A1 15.00 0.80 22.38 11.41 900.00 10.27

A2 15.00 0.80 22.38 11.41 0.00 0.00

A3 25.02 0.80 24.75 13.07 450.61 5.89

B 20.00 -0.40 23.70 -12.56 1350.61 -16.97

C 20.00 -0.70 23.70 -18.79 1800.00 -33.81

D 20.00 -0.70 23.70 -18.79 1800.00 -33.81

Overall loading
Projected vertical plan area of wall; Avert_w_90 = d ´ H + d2 ´ tan(0) / 4 = 1350.61 ft2

Projected vertical area of roof; Avert_r_90 = 0.00 ft2

Minimum overall horizontal loading; Fw,total_min = pmin_w ´ Avert_w_90 + pmin_r ´ Avert_r_90 = 21.61 kips
Leeward net force; Fl = Fw,wB = -17.0 kips
Windward net force; Fw = Fw,wA_1 + Fw,wA_2 + Fw,wA_3 = 16.2 kips
Overall horizontal loading; Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 33.1 kips

Roof load case 4 - Wind 90, GCpi -0.18, +cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A (+ve) 20.00 -0.18 23.70 0.53 608.34 0.32

B (+ve) 20.00 -0.18 23.70 0.53 608.34 0.32

C (+ve) 20.00 -0.18 23.70 0.53 1216.69 0.65

D (+ve) 20.00 -0.18 23.70 0.53 3041.72 1.62
Total vertical net force; Fw,v = 2.87 kips
Total horizontal net force; Fw,h = 0.00 kips

Walls load case 4 - Wind 90, GCpi -0.18, +cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref
(ft2)

Net force
Fw

(kips)

A1 15.00 0.80 22.38 19.94 900.00 17.94

A2 15.00 0.80 22.38 19.94 0.00 0.00

A3 25.02 0.80 24.75 21.60 450.61 9.73

B 20.00 -0.40 23.70 -4.03 1350.61 -5.45

C 20.00 -0.70 23.70 -10.25 1800.00 -18.46

D 20.00 -0.70 23.70 -10.25 1800.00 -18.46

Overall loading
Projected vertical plan area of wall; Avert_w_90 = d ´ H + d2 ´ tan(0) / 4 = 1350.61 ft2

Projected vertical area of roof; Avert_r_90 = 0.00 ft2

Minimum overall horizontal loading; Fw,total_min = pmin_w ´ Avert_w_90 + pmin_r ´ Avert_r_90 = 21.61 kips
Leeward net force; Fl = Fw,wB = -5.4 kips
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Windward net force; Fw = Fw,wA_1 + Fw,wA_2 + Fw,wA_3 = 27.7 kips
Overall horizontal loading; Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 33.1 kips
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SEISMIC FORCES (ASCE 7-10)
Tedds calculation version 3.1.01
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Site parameters
Site class; D
Mapped acceleration parameters (Section 11.4.1)
at short period; SS = 0.72
at 1 sec period; S1 = 0.125
at short period (Table 11.4-1); Fa = 1.224
at 1 sec period (Table 11.4-2); Fv = 2.300

Spectral response acceleration parameters
at short period (Eq. 11.4-1); SMS = Fa * SS = 0.881
at 1 sec period (Eq. 11.4-2); SM1 = Fv * S1 = 0.288

Design spectral acceleration parameters (Sect 11.4.4)
at short period (Eq. 11.4-3); SDS =  2 / 3 * SMS = 0.588
at 1 sec period (Eq. 11.4-4); SD1 = 2 / 3 * SM1 = 0.192

Seismic design category
Risk category (Table 1.5-1); III

Seismic design category based on short period response acceleration (Table 11.6-1)
D

Seismic design category based on 1 sec period response acceleration (Table 11.6-2)
C

Seismic design category; D

Approximate fundamental period
Height above base to highest level of building; hn = 23.75 ft

From Table 12.8-2:
Structure type; All other systems
Building period parameter Ct; Ct = 0.02
Building period parameter x; x = 0.75

Approximate fundamental period (Eq 12.8-7); Ta = Ct * (hn)x * 1sec / (1ft)x= 0.215 sec
Building fundamental period (Sect 12.8.2); T = Ta = 0.215 sec
Long-period transition period; TL = 16 sec

Seismic response coefficient
Seismic force-resisting system (Table 12.2-1); H. STEEL SYSTEMS NOT SPECIFICALLY DETAILED

1. Steel system not specially detailed for seismic resistance, 
ex
Response modification factor (Table 12.2-1); R = 3
Seismic importance factor (Table 1.5-2); Ie = 1.250
Seismic response coefficient (Sect 12.8.1.1)
Calculated (Eq 12.8-3); Cs_calc = SDS / (R / Ie) = 0.2448
Maximum (Eq 12.8-3); Cs_max = SD1 / ((T / 1 sec) * (R / Ie)) = 0.3712
Minimum (Eq 12.8-5); Cs_min = max(0.044 * SDS * Ie,0.01) = 0.0323
Seismic response coefficient; Cs = 0.2448

Seismic base shear (Sect 12.8.1)
Effective seismic weight of the structure; W = 114.0 kips
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Seismic response coefficient; Cs = 0.2448
Seismic base shear (Eq 12.8-1); V = Cs * W = 27.9 kips

Vertical distribution of seismic forces (Sect 12.8.3)
Vertical distribution factor (Eq 12.8-12); Cvx = wx * hxk / (wi * hik)
Lateral force induced at level i (Eq 12.8-11); Fx = Cvx * V

Minimum diaphragm forces (Section 12.10.1.1)
Calculated min. diaphragm force (Eq 12.10-1); Fpx = Fi * wpx / wi,(i=x to n)

Fpxmin = 0.2 * SDS * Ie * wpx

Fpxmax = 0.4 * SDS * Ie * wpx

Vertical force distribution table

Level

Height 
from base 
to Level i 

(ft), hx

Portion of 
effective 
seismic 
weight 

assigned 
to Level i 
(kips), wx

Distribution 
exponent 
related to 
building 
period, k

Vertical 
distribution 
factor, Cvx

Lateral 
force 

induced at 
Level i 

(kips), Fx;

Weight 
tributary to 

the 
diaphragm 
at Level i 
(kips), wpx

Minimum 
diaphragm 

force at 
Level i 

(kips), Fpx

1 23.8; 114.0; 1.00; 1.000; 27.9; 114.0 27.9

Appendix B
PEMB – Slab Design

10 IN SLAB DESIGN
Slab on ground (ACI 360R)

In accordance with Guide to Design of Slab-on-Ground per ACI 360R-10
Tedds calculation version 1.0.02

 

Design method
Design method publisher; Portland Cement Association
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Materials and site properties
Slab thickness; h = 10 in
Specified compressive strength of concrete; f'c = 4000 psi
Subgrade modulus; k = 110 lb/in3

Wheel specifications
Axle type; Single-axle
Number of wheels at end of each axle; Dual wheels
Inner wheel center to center spacing; S = 120 in
Dual wheels spacing; Sd = 36 in

Loading details
Load location; Interior
Axle load; Pa = 40 kips
Safety factor; FS = 2
Load contact area per wheel; Ac = 80 in2

By iteration assumend trial thickness; htrial = 8 in
The following output is based on the use of this trial thickness in the design charts in Appendix A of ACI 360R
Effective contact area per wheel (Fig. A1.2); Ac_eff = 79 in2

Equivalent load factor (Fig. A1.3); Fl = 0.61
Corrected axle load; Pa_corrected = Pa  Fl = 24.22 kips

Slab thickness design
Modulus of rupture of concrete; fr = 9 ´ (f'c ´ 1 psi) = 569.2 psi
Concrete working stress; ft_allow = fr / FS = 284.6 psi
Slab stress / 1000 lb axle load; ft = ft_allow / (Pa_corrected / 1 kips) = 11.8 psi
Required slab thickness (Fig. A1.1); hmin = 7.54 in

hmin / h = 0.754
PASS - Slab thickness is adequate to avoid live load-induced cracks

Crack control options
Reinforcement type; Bar reinforcement
Reinforcement provided; #5@6" each way
Area of reinf. provided; As_prov = 0.61 in2/ft
Minimum area of reinf. required; As_req = 0.005 × h = 0.6 in2/ft

As_req / As_prov = 0.978
PASS - Area of reinforcement exceeds minimum required area

Note - Min. steel is calculated based on 0.5% (PCA 2001) of slab cross section area for crack-width 
control (8.3)
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ISOLATED COLUMN FOOTING
Foundation analysis & design (ACI318)

In accordance with ACI318-14
Tedds calculation version 3.2.09

Footing analysis
Length of foundation; Lx = 6 ft
Width of foundation; Ly = 5 ft
Foundation area; A = Lx  Ly = 30 ft2

Depth of foundation; h = 30 in
Depth of soil over foundation; hsoil = 18 in
Density of concrete; conc = 150.0 lb/ft3

 

Column no.1 details
Length of column; lx1 = 20.00 in
Width of column; ly1 = 16.00 in
position in x-axis; x1 = 36.00 in
position in y-axis; y1 = 30.00 in

Soil properties

Gross allowable bearing pressure; qallow_Gross = 2 ksf

Density of soil; soil = 120.0 lb/ft3
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Angle of internal friction; b = 30.0 deg

Design base friction angle; bb = 30.0 deg

Coefficient of base friction; tan(bb) = 0.577
Design wall friction angle; b = 15.0 deg
Horizontal acceleration factor; Kh = 0.4
Vertical acceleration factor; Kv = 0
Acceleration coefficient;  = atan(Kh / (1 - Kv)) = 21.801
Passive pressure coefficient (Coulomb); KP = sin(90 - b)2 / (sin(90 + b) ´ [1 - [sin(b + b) ´ sin(b) / 

(sin(90 + b))]]2) = 4.977
Passive dynamic pressure coefficient (M-O); KPE = 0 = 0

Foundation loads
Dead surcharge load; FDsur = 25 psf
Live surcharge load; FLsur = 100 psf
Self weight; Fswt = h ´ conc = 375 psf
Soil weight; Fsoil = hsoil ´ soil = 180 psf

Column no.1 loads
Dead load in z; FDz1 = 12.0 kips
Live roof load in z; FLrz1 = 18.0 kips
Snow load in z; FSz1 = 5.0 kips
Wind load in z; FWz1 = 10.0 kips
Seismic load in z; FEz1 = 12.0 kips
Dead load in x; FDx1 = 5.0 kips
Seismic load in x; FEx1 = 6.0 kips
Dead load moment in x; MDx1 = 15.0 kip_ft
Seismic load moment in x; MEx1 = 20.0 kip_ft

Footing analysis for soil and stability

Load combinations per ASCE 7-10
1.0D (0.948)
1.0D + 1.0L (0.998)

Combination 2 results: 1.0D + 1.0L

Forces on foundation
Force in x-axis; Fdx = D ´ FDx1 = 5.0 kips
Force in z-axis; Fdz = D ´ A ´ (Fswt + Fsoil + FDsur) + L ´ A ´ FLsur + D ´ FDz1 = 

32.4 kips

Moments on foundation
Moment in x-axis, about x is 0; Mdx = D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Lx / 2) + L ´ A ´ FLsur ´ Lx / 

2 + D ´ (FDz1 ´ x1+MDx1+FDx1 ´ h) = 124.7 kip_ft
Moment in y-axis, about y is 0; Mdy = D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Ly / 2) + L ´ A ´ FLsur ´ Ly / 

2 + D ´ (FDz1 ´ y1) = 81.0 kip_ft

Uplift verification
Vertical force; Fdz = 32.4 kips

RPP-CALC-64203 Rev.00 9/26/2020 - 9:10 AM 24 of 38



ETF Load-In Expansion Structural Analysis

RPP-CALC-64203, Rev. 0 Page 23 of 36

PASS - Foundation is not subject to uplift

Stability against overturning in x direction, moment about x is Lx

Overturning moment; MOTxL = D ´ (MDx1+FDx1 ´ h) = 27.5 kip_ft
Resisting moment; MRxL = -1 ´ (D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Lx / 2) + L ´ A ´ FLsur 

´ Lx / 2) + D ´ (FDz1 ´ (x1 - Lx)) = -97.2 kip_ft
Factor of safety; abs(MRxL / MOTxL) = 3.535

PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against sliding
Resistance due to base friction; FRFriction = max(Fdz, 0 kN) ´ tan(bb) = 18.706 kips

Stability against sliding in x direction
Resistance from passive soil pressure FRxPass = 0.5 ´ KP ´ (h2 + 2 ´ h ´ hsoil) ´ Ly ´ soil = 20.528 kips
Total sliding resistance FRx = FRFriction + FRxPass = 39.234 kips
Factor of safety; abs(FRx / Fdx) = 7.85

PASS - Sliding factor of safety exceeds the minimum of 1.00

Bearing resistance

Eccentricity of base reaction
Eccentricity of base reaction in x-axis; edx = Mdx / Fdz - Lx / 2 = 10.185 in
Eccentricity of base reaction in y-axis; edy = Mdy / Fdz - Ly / 2 = 0 in

Pad base pressures
q1 = Fdz ´ (1 - 6 ´ edx / Lx - 6 ´ edy / Ly) / (Lx ´ Ly) = 0.163 ksf
q2 = Fdz ´ (1 - 6 ´ edx / Lx + 6 ´ edy / Ly) / (Lx ´ Ly) = 0.163 ksf
q3 = Fdz ´ (1 + 6 ´ edx / Lx - 6 ´ edy / Ly) / (Lx ´ Ly) = 1.997 ksf
q4 = Fdz ´ (1 + 6 ´ edx / Lx + 6 ´ edy / Ly) / (Lx ´ Ly) = 1.997 ksf

Minimum base pressure; qmin = min(q1,q2,q3,q4) = 0.163 ksf
Maximum base pressure; qmax = max(q1,q2,q3,q4) = 1.997 ksf

Allowable bearing capacity

Allowable bearing capacity; qallow = qallow_Gross = 2 ksf

qmax / qallow = 0.998
PASS - Allowable bearing capacity exceeds design base pressure

Footing design (ACI318)
In accordance with ACI318-14

Material details
Compressive strength of concrete; f’c = 4000 psi
Yield strength of reinforcement; fy = 60000 psi
Cover to reinforcement; cnom = 3 in
Concrete type; Normal weight
Concrete modification factor;  = 1.00
Column type; Concrete

Analysis and design of concrete footing

Load combinations per ASCE 7-10
1.4D (0.012)
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1.2D + 1.6L + 0.5Lr (0.017)

Combination 2 results: 1.2D + 1.6L + 0.5Lr

Forces on foundation
Ultimate force in x-axis; Fux = D ´ FDx1 = 6.0 kips
Ultimate force in z-axis; Fuz = D ´ A ´ (Fswt + Fsoil + FDsur) + L ´ A ´ FLsur + D ´ FDz1 + 

Lr ´ FLrz1 = 49.1 kips

Moments on foundation
Ultimate moment in x-axis, about x is 0; Mux = D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Lx / 2) + L ´ A ´ FLsur ´ Lx / 

2 + D ´ (FDz1 ´ x1+MDx1+FDx1 ´ h) + Lr ´ (FLrz1 ´ x1) = 180.2 
kip_ft

Ultimate moment in y-axis, about y is 0; Muy = D ´ (A ´ (Fswt + Fsoil + FDsur) ´ Ly / 2) + L ´ A ´ FLsur ´ Ly / 
2 + D ´ (FDz1 ´ y1) + Lr ´ (FLrz1 ´ y1) = 122.7 kip_ft

Eccentricity of base reaction
Eccentricity of base reaction in x-axis; eux = Mux / Fuz - Lx / 2 = 8.068 in
Eccentricity of base reaction in y-axis; euy = Muy / Fuz - Ly / 2 = 0 in

Pad base pressures
qu1 = Fuz ´ (1 - 6 ´ eux / Lx - 6 ´ euy / Ly) / (Lx ´ Ly) = 0.536 ksf
qu2 = Fuz ´ (1 - 6 ´ eux / Lx + 6 ´ euy / Ly) / (Lx ´ Ly) = 0.536 ksf
qu3 = Fuz ´ (1 + 6 ´ eux / Lx - 6 ´ euy / Ly) / (Lx ´ Ly) = 2.736 ksf
qu4 = Fuz ´ (1 + 6 ´ eux / Lx + 6 ´ euy / Ly) / (Lx ´ Ly) = 2.736 ksf

Minimum ultimate base pressure; qumin = min(qu1,qu2,qu3,qu4) = 0.536 ksf
Maximum ultimate base pressure; qumax = max(qu1,qu2,qu3,qu4) = 2.736 ksf

Shear diagram, x axis (kips)

 

Moment diagram, x axis (kip_ft)

 

Moment design, x direction, positive moment
Ultimate bending moment; Mu.x.max = 18.956 kip_ft
Tension reinforcement provided; 11 No.5 bottom bars (5.3 in c/c)

RPP-CALC-64203 Rev.00 9/26/2020 - 9:10 AM 26 of 38



ETF Load-In Expansion Structural Analysis

RPP-CALC-64203, Rev. 0 Page 25 of 36

Area of tension reinforcement provided; Asx.bot.prov = 3.41 in2

Minimum area of reinforcement (8.6.1.1); As.min = 0.0018 ´ Ly ´ h = 3.24 in2

PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinforcement (8.7.2.2); smax = min(2 ´ h, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinforcement; d = h - cnom - x.bot / 2 = 26.687 in
Depth of compression block; a = Asx.bot.prov ´ fy / (0.85 ´ f'c ´ Ly) = 1.003 in
Neutral axis factor; 1 = 0.85
Depth to neutral axis; c = a / 1 = 1.180 in
Strain in tensile reinforcement (8.3.3.1); t = 0.003 ´ d / c - 0.003 = 0.06485

PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity; Mn = Asx.bot.prov ´ fy ´ (d - a / 2) = 446.472 kip_ft
Flexural strength reduction factor; f = min(max(0.65 + (t - 0.002) ´ (250 / 3), 0.65), 0.9) = 
0.900
Design moment capacity; Mn = f ´ Mn = 401.825 kip_ft

Mu.x.max / Mn = 0.047
PASS - Design moment capacity exceeds ultimate moment load

Moment design, x direction, negative moment
Ultimate bending moment; Mu.x.min = -0.812 kip_ft
Tension reinforcement provided; 9 No.6 top bars (6.6 in c/c)
Area of tension reinforcement provided; Asx.top.prov = 3.96 in2

Minimum area of reinforcement (8.6.1.1); As.min = 0.0018 ´ Ly ´ h = 3.24 in2

PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinforcement (8.7.2.2); smax = min(2 ´ h, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinforcement; d = h - cnom - x.top / 2 = 26.625 in
Depth of compression block; a = Asx.top.prov ´ fy / (0.85 ´ f'c ´ Ly) = 1.165 in
Neutral axis factor; 1 = 0.85
Depth to neutral axis; c = a / 1 = 1.370 in
Strain in tensile reinforcement (8.3.3.1); t = 0.003 ´ d / c - 0.003 = 0.05529

PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity; Mn = Asx.top.prov ´ fy ´ (d - a / 2) = 515.644 kip_ft
Flexural strength reduction factor; f = min(max(0.65 + (t - 0.002) ´ (250 / 3), 0.65), 0.9) = 
0.900
Design moment capacity; Mn = f ´ Mn = 464.08 kip_ft

abs(Mu.x.min) / Mn = 0.002
PASS - Design moment capacity exceeds ultimate moment load

One-way shear design, x direction
One-way shear design does not apply. Shear failure plane fall outside extents of foundation.
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Shear diagram, y axis (kips)

 

Moment diagram, y axis (kip_ft)

 

Moment design, y direction, positive moment
Ultimate bending moment; Mu.y.max = 7.871 kip_ft
Tension reinforcement provided; 13 No.5 bottom bars (5.4 in c/c)
Area of tension reinforcement provided; Asy.bot.prov = 4.03 in2

Minimum area of reinforcement (8.6.1.1); As.min = 0.0018 ´ Lx ´ h = 3.888 in2

PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinforcement (8.7.2.2); smax = min(2 ´ h, 18 in) = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinforcement; d = h - cnom - x.bot - y.bot / 2 = 26.063 in
Depth of compression block; a = Asy.bot.prov ´ fy / (0.85 ´ f'c ´ Lx) = 0.988 in
Neutral axis factor; 1 = 0.85
Depth to neutral axis; c = a / 1 = 1.162 in
Strain in tensile reinforcement (8.3.3.1); t = 0.003 ´ d / c - 0.003 = 0.06428

PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity; Mn = Asy.bot.prov ´ fy ´ (d - a / 2) = 515.208 kip_ft
Flexural strength reduction factor; f = min(max(0.65 + (t - 0.002) ´ (250 / 3), 0.65), 0.9) = 
0.900
Design moment capacity; Mn = f ´ Mn = 463.687 kip_ft

Mu.y.max / Mn = 0.017
PASS - Design moment capacity exceeds ultimate moment load

Footing geometry factor (13.3.3.3); f = Lx / Ly = 1.200
Area of reinf. req. for uniform distribution (CRSI); Asreq = (Mu.y.max / (f ´ fy ´ (d - a / 2))) ´ 2 ´ f / (f + 1) = 0.075 
in2

PASS - Reinforcement can be distributed uniformly
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One-way shear design, y direction
One-way shear design does not apply. Shear failure plane fall outside extents of foundation.

Two-way shear design at column 1
Depth to reinforcement; dv2 = 26.375 in
Shear perimeter length (22.6.4); lxp = 46.375 in
Shear perimeter width (22.6.4); lyp = 42.375 in
Shear perimeter (22.6.4); bo = 2 ´ (lx1 + dv2) + 2 ´ (ly1 + dv2) = 177.500 in
Shear area; Ap = lx,perim ´ ly,perim = 1965.141 in2

Surcharge loaded area; Asur = Ap - lx1 ´ ly1 = 1645.141 in2

Ultimate bearing pressure at center of shear area; qup.avg = 1.636 ksf
Ultimate shear load; Fup = D ´ FDz1 + Lr ´ FLrz1 + D ´ Ap ´ Fswt + D ´ Asur ´ Fsoil + D 

´ Asur ´ FDsur + L ´ Asur ´ FLsur - qup.avg ´ Ap = 11.853 kips
Ultimate shear stress from vertical load; vug = max(Fup / (bo ´ dv2),0 psi) = 2.532 psi
Column geometry factor (Table 22.6.5.2);  = lx1 / ly1 = 1.25
Column location factor (22.6.5.3); s =40
Concrete shear strength (22.6.5.2); vcpa = (2 + 4 / ) ´  ´ (f'c ´ 1 psi) = 328.877 psi

vcpb = (s ´ dv2 / bo + 2) ´  ´ (f'c ´ 1 psi) = 502.401 psi
vcpc = 4 ´  ´ (f'c ´ 1 psi) = 252.982 psi
vcp = min(vcpa,vcpb,vcpc) = 252.982 psi

Shear strength reduction factor; v = 0.75
Nominal shear stress capacity (Eq. 22.6.1.2); vn = vcp = 252.982 psi
Design shear stress capacity (8.5.1.1(d)); vn = v ´ vn = 189.737 psi

vug / vn = 0.013
PASS - Design shear stress capacity exceeds ultimate shear stress load
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Appendix C
Anchor Bolt Design
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ANCHOR BOLT EVALUATION
Anchor bolt design

In accordance with ACI318-14
Tedds calculation version 2.1.02

Anchor bolt geometry
Type of anchor bolt; Cast-in hooked end bolt anchor
Diameter of anchor bolt; da = 0.75 in
Number of bolts in x direction; Nboltx = 2; Number of bolts in y direction; Nbolty = 2
Total no. of bolts; ntotal = 4; Total no. of bolts in tension; ntens = 0
Spacing of bolts in x direction; sboltx = 8 in; Spacing of bolts in y direction; sbolty = 8 in
Number of threads per inch; nt = 10; Effective x-sect area of anchor; Ase = 0.334 in2

Embedded depth of anchor; hef = 6.00 in; Member thickness; ha = 12.000 in
Dist to found left edge; xce1 = 20.00 in; Dist to found right edge; xce2 = 20.00 in
Dist to found bottom edge; yce1 = 20.00 in; Dist to found top edge; yce2 = 20.00 in

Foundation geometry
Member thickness; ha = 12 in
CL baseplate - left edge; xce1 = 20 in; CL baseplate - right edge; xce2 = 20 in
CL baseplate - bot. edge; yce1 = 20 in; CL baseplate - top edge; yce2 = 20 in

Material details
Minimum yield strength of steel; fya = 36 ksi
Nom. tensile stress of steel; futa = 58 ksi; Compressive strength of conc; f’c = 4 ksi
Concrete modification factor;  = 1.00
Mod. factor, concrete failure; a = 1.00
Strength reduction factors
Tension of steel element; t,s = 0.75; Shear of steel element; v,s = 0.70
Concrete tension; t,c = 0.65; Concrete shear; v,c = 0.70
Concrete tension for pullout; t,cB = 0.70; Concrete shear for pryout; v,cB = 0.70

Seismic requirements
Seismic category; D

 Attachment undergoes ductile yielding - the attachment (not covered in this calculation) will undergo 
ductile yielding at a force level corresponding to anchor forces no greater than the calculated design 
strength of the anchors. Anchor strengths associated with concrete failure modes will be taken to be 
0.75 times the calculated strength.

Anchor forces
No. of bolt rows in tension; NboltN = 0
Shear force to bolt group; V = 4.00 kips

Steel strength of anchor in shear (17.5.1)
Nom strength of anchor; Vsa = 18.62 kips; Steel strength of anchor; Vsa = 13.04 
kips

PASS - Steel strength of anchor exceeds shear in bolts
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Concrete breakout strength in shear perpendicular to edge - Case 2. All shear resisted by rear bolts 
(17.5.3)

 

 The anchors are influenced by three or more edges where any edge distance is less than 1.5ca1 so 
value of ca1 is limited to c'a1 (17.5.2.4).
Bolt offset for limiting shear; xV,r = 13.33 in; Limiting edge distance; c’a1 = 10.67 in
Applied shear; Vapp = 4.00 kips; Edge dist x near corner; ca1 = 24.00 in
Edge dist y near corner; ca2 = 16.00 in; Load bearing length of anchor; le = 6 in
Basic conc breakout strength; Vb = 19.83 kips; Proj area - single anchor; AVco = 512.00 in2

Proj area - group of anchors; AVc = 480.00 in2; Mod factor for edge effect; ed.V = 1.0
Eccentricity of loading; e’V = 0.00 in; Mod factor of eccentricity; ec,V = 1.00
Mod factor for cracking; c,V = 1.0; Mod factor for edge distance; h,V = 1.2
Nom conc breakout strength; Vcbg = 21.47 kips; Conc break out strength; Vcbg = 11.27 
kips

PASS - Shear breakout perpendicular to edge strength exceeds shear in bolts
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Concrete breakout strength in shear parallel to edge - Case 2. All shear resisted by rear bolts ( parallel to 
edge - Case 2. All shear resisted by rear bolts)

 

 The anchors are influenced by three or more edges where any edge distance is less than 1.5ca1,p so 
value of ca1,p is limited to c'a1,p

Bolt offset for limiting shear; yV,r,p = 13.33 in; Limiting edge distance; c’a1,p = 10.67 in
Applied shear; Vapp = 4.00 kips; Edge distance x for shear; ca1,p = 24 in
Edge distance y for shear; ca2,p = 16 in; Load bearing length of anchor; le = 6 in
Basic conc breakout strength; Vb,p = 19.83 kips; Proj area of single anchor; AVco,p = 512 in2

Proj area of group of anchors; AVc,p = 480 in2; Mod factor for edge effect; ed,V,p = 1.000
Eccentricity of loading; e’V,p = 0 in; Mod factor of eccentric load; ec,V,p = 1.000
Mod factor for cracking; c,V = 1.000; Mod factor for edge distance; h,V,p = 1.155
Nom breakout strength shear; Vcbg,p = 42.93 kips; Concbreak out strength shear; Vcbg,p = 22.54 
kips

PASS - Shear breakout strength parallel to edge exceeds shear in bolts
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Pryout strength of anchor in shear (17.5.3)

 

Coeff for basic breakout; kc = 24; Breakout strgth single anchor; Nb = 22.31 kips
Proj area - groups of anchors; ANc = 468.00 in2; Proj area - single anchor; ANco = 324.00 in2

Min dist to edge of concrete; ca,min = 16.00 in; Ecc. mod factor for groups ; ec,N = 1.00
Mod factor for edge effects; ed,N = 1.00; Mod factor for no cracking; c,N = 1.000
Mod factor for cracked conc; cp,N = 1.000
Nom conc breakout strength; Ncbg = 32.22 kips; Concrete breakout strength; Ncbg = 15.71 
kips
Coefficient of pryout strength; kcp = 2.0; Nom pryout strength of anchor; Vcpg = 64.45 kips
Pryout strength of anchor; Vcpg = 33.83 kips

PASS - Pryout strength of anchor exceeds shear in bolts
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Appendix D
Platform Pedestal Lateral Forces
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SEISMIC FORCES (ASCE 7-10)
Tedds calculation version 3.1.01

Site parameters
Site class; D
Mapped acceleration parameters (Section 11.4.1)
at short period; SS = 0.72
at 1 sec period; S1 = 0.125
at short period (Table 11.4-1); Fa = 1.224
at 1 sec period (Table 11.4-2); Fv = 2.300

Spectral response acceleration parameters
at short period (Eq. 11.4-1); SMS = Fa * SS = 0.881
at 1 sec period (Eq. 11.4-2); SM1 = Fv * S1 = 0.288

Design spectral acceleration parameters (Sect 11.4.4)
at short period (Eq. 11.4-3); SDS =  2 / 3 * SMS = 0.588
at 1 sec period (Eq. 11.4-4); SD1 = 2 / 3 * SM1 = 0.192

Seismic design category
Risk category (Table 1.5-1); III

Seismic design category based on short period response acceleration (Table 11.6-1)
D

Seismic design category based on 1 sec period response acceleration (Table 11.6-2)
C

Seismic design category; D

Approximate fundamental period
Height above base to highest level of building; hn = 12.25 ft

From Table 12.8-2:
Structure type; All other systems
Building period parameter Ct; Ct = 0.02
Building period parameter x; x = 0.75

Approximate fundamental period (Eq 12.8-7); Ta = Ct * (hn)x * 1sec / (1ft)x= 0.131 sec
Building fundamental period (Sect 12.8.2); T = Ta = 0.131 sec
Long-period transition period; TL = 16 sec

Seismic response coefficient
Seismic force-resisting system (Table 12.2-1); G. CANTILEVERED COLUMN SYSTEMS DETAILED TO CONFORM TO 
THE REQUIRE

2. Steel ordinary cantilever column systems
Response modification factor (Table 12.2-1); R = 1.25
Seismic importance factor (Table 1.5-2); Ie = 1.250
Seismic response coefficient (Sect 12.8.1.1)
Calculated (Eq 12.8-3); Cs_calc = SDS / (R / Ie) = 0.5875
Maximum (Eq 12.8-3); Cs_max = SD1 / ((T / 1 sec) * (R / Ie)) = 1.4636
Minimum (Eq 12.8-5); Cs_min = max(0.044 * SDS * Ie,0.01) = 0.0323
Seismic response coefficient; Cs = 0.5875
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Seismic base shear (Sect 12.8.1)
Effective seismic weight of the structure; W = 16.8 kips
Seismic response coefficient; Cs = 0.5875
Seismic base shear (Eq 12.8-1); V = Cs * W = 9.9 kips

Vertical distribution of seismic forces (Sect 12.8.3)
Vertical distribution factor (Eq 12.8-12); Cvx = wx * hxk / (wi * hik)
Lateral force induced at level i (Eq 12.8-11); Fx = Cvx * V

Minimum diaphragm forces (Section 12.10.1.1)
Calculated min. diaphragm force (Eq 12.10-1); Fpx = Fi * wpx / wi,(i=x to n)

Fpxmin = 0.2 * SDS * Ie * wpx

Fpxmax = 0.4 * SDS * Ie * wpx

Vertical force distribution table

Level

Height 
from base 
to Level i 

(ft), hx

Portion of 
effective 
seismic 
weight 

assigned 
to Level i 
(kips), wx

Distribution 
exponent 
related to 
building 
period, k

Vertical 
distribution 
factor, Cvx

Lateral 
force 

induced at 
Level i 

(kips), Fx;

Weight 
tributary to 

the 
diaphragm 
at Level i 
(kips), wpx

Minimum 
diaphragm 

force at 
Level i 

(kips), Fpx

1 12.3; 16.8; 1.00; 1.000; 9.9; 16.8 4.9
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1.0 INTRODUCTION 

The Washington Administrative Code (WAC) 173-303-640 (3), Design and Installation of New 
Tank Systems or Components, provide a set of requirements for Owner/Operators of dangerous 
waste tank systems. This Design Assessment Report is prepared for Washington River Protection 
Solutions, LLC (WRPS), to meet the Washington Department of Ecology (Ecology) review, by an 
Independent Qualified Registered Professional Engineer (IQRPE) to certify that the proposed tank 
system will have sufficient structural integrity and is acceptable for storing and treating dangerous 
waste per WAC 173-303-640(3)(a). This review covers the design details for the Effluent 
Treatment Facility (ETF) Load-In Facility Expansion. 

IP-338538-01, Independent Qualified Registered Professional Engineer Inspection Plan for ETF 
Load-In Facility Expansion, identifies the IQRPE inspections required for procurement, 
fabrication, testing, and installation of the equipment associated with the ETF Load-In Facility 
Expansion Project. 

IA-338538-01, Independent Qualified Registered Professional Engineer Installation Assessment 
Report for ETF Load-In Facility Expansion, will be prepared for WRPS by an IQRPE to certify 
that the tank system installations are in accordance with WAC 173-303-640(3)(c)-(g). 
The IQRPE maintains “independence” at all times. However, comments by others are considered 
by the IQRPE during the preparation of reports and plans. Only the IQRPE can implement changes 
to the master IQRPE documents.   

PROJECT DESCRIPTION 

Background 

The ETF is a less than Hazard Category 3 facility that treats and disposes liquid effluents from 
Hanford programs and projects.  The ETF removes chemical and low levels of radioactive 
contaminants from waste feed streams.  

The ETF receives wastewater shipments via tanker trucks and totes from various sources. The 
number of tanker shipments is projected to increase with the commissioning of the Waste 
Treatment Immobilization Plant (WTP) and the Interim Integrated Disposal Facility (IDF). The 
wastewater received potentially contains radioactive contamination. The ETF Load-In Facility in 
its current configuration has a limited throughput and several sources of inefficiencies that will 
make keeping up with the future influent rates a challenge.  

The current ETF Load-In Facility has numerous deficiencies: 

The building is not long enough to house an entire tractor and trailer.  
The secondary containment system for the east bay is insufficient for the offloading of 
large tankers (tractor trailer tankers).  
The current safety shower is outside, and not connected to a tepid water system.  
Current fire watch requirements do not allow overnight storage of tankers with tractor 
connected.  
Filter system for tanker offloading does not have redundancy.  
Load-In equipment is generally insufficient to offload large tankers in the east bay.  
Load-In frame cannot interface with multiple tanker designs effectively.  
Freeze protection of exterior piping is inadequate.  
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The objective of the ETF Load-In Expansion Facility Project is to increase the throughput 
capabilities and improve operation efficiencies. The current facility is being extended to the north 
by 30 feet. The load-in equipment (pumps, filter, piping which are ancillary equipment to tank 
systems) are being reworked to allow load-in activities to be performed in both truck bays.  

Additionally, the Project is removing two (2) tanks that are abandoned in place and erecting an 
enclosure around an exterior sump located on the west side of the building.  

In order to allow unloading operations to continue during construction of the main facility a 
Backup Load-In Station will be installed to the southwest of 2025ED. The backup station, 
identified as Building 2025EG, will be located in a newly erected weather enclosure. The weather 
enclosure is a pre-engineered steel building erected on a concrete slab. The weather enclosure will 
be re-purposed as storage space after the Backup Load-In Station’s mission is completed. 

The IQRPE assessment shall include the Expanded Load-In Facility and the Backup Load-In 
Station. Specific items to include in the assessment are:  

Expanded Load-In Facility (2025ED):  
Modifications to the secondary containment system, i.e., building floor slab and outside 
sump area. 
Sump monitoring equipment – level indication. 
All new piping systems, including piping, valves, instrumentation, filter housing, pumps 
and all other ancillary equipment that performs a waste confinement function.  
Piping supports.  

Backup Load-In Station (2025EG): 
All new piping systems, including piping, valves, instrumentation, filter housing, pumps 
and all other ancillary equipment that performs a waste confinement function.  
Piping supports. 
Secondary containment system for piping and equipment skids. Leak detection for the 
Backup Load-In station secondary containment will be satisfied by performing daily walk 
downs and monitoring.  
Concrete floor slab for structural support of equipment and piping only.  

IQRPE Scope 
Meier Architecture • Engineering (Meier) provided an IQRPE to perform the design assessment 
per contract with WRPS Statement of Work (SOW) No. 338538, IQRPE Support to ETF Load-In 
Facility Expansion (BMA 64658). The scope includes review of the design, procurement, 
fabrication, testing, and installation activities for the ETF Load-In Facility and Back-Up Load-In 
Station. 

A review of design documents (drawings, calculations, specifications, Engineering Change 
Notices [ECNs], etc.) was completed by the IQRPE.  Fabrication and installation inspections will 
be completed by the IQRPE. Included within the scope of the IQRPE review are various technical 
evaluations covering areas dealing with potential waste leak paths, thermal expansion, water 
hammer, and freeze protection issues associated with the ETF Load-In Facility Expansion. 

The IQRPE performed the design assessment to the requirements of WAC 173-303-640(3).   

The scope of this assessment includes the items listed below and any associated components and 
equipment requiring evaluation per WAC 173-303-640(3). 
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Main Load-In Facility Expansion (2025ED): 
o New piping assemblies, including pipes, valves, fittings, and pipe supports (H-2-

838975, Mechanical ETF Load-In Expansion Piping and H-2-838977, Mechanical 
ETF Load-In Expansion P&ID). 

o Modifications to secondary containment and floor coatings (H-2-838968, Structural 
ETF Load-In Expansion Concrete Pad Design). 

o Transfer pump assemblies (H-2-838975 and H-2-838977): 
- 59A-P-103A 
- 59A-P-103B 
- 59A-P-103C 

o Filter housing assemblies (H-2-838975 and H-2-838977): 
- 59A-FL-001 
- 59A-FL-002 
- 59A-FL-003 

o Storage tank assembly (H-2-838977): 
- 59A-TK-2 

Backup Load-In Facility Construction (2025EG): 
o New piping assemblies, including pipes, valves, fittings and pipe supports 

(H-2-838982, Sheet 1, Mechanical ETF Load-In Backup STA Parts/Materials List and 
H-2-838984, Mechanical ETF Load-In Backup P&ID). 

o Transfer pump assemblies (H-2-838982 and H-2-838984): 
- 59A-P-201A 
- 59A-P-201B 

o Filter housing assemblies (H-2-838982 and H-2-838984): 
- 59A-FL-204 
- 59A-FL-205 

o Filter tank assembly (H-2-838984): 
- 59A-TK-4 

o Secondary containment and floor coatings (H-2-838970, Structural ETF Load-In 
Backup STA Foundation and Slab Plan). 

Other Equipment: 
o Hose-In-Hose Transfer Lines (H-2-838985, Mechanical ETF Load-In Expansion 

HIHTL Assembly) 

This IQRPE design assessment takes credit for a previously issued IQRPE Integrity  Assessment 
Report for the ETF detailed in RPP-IQRPE-50043, FY19 Effluent Treatment Facility IQRPE 
Integrity Assessment. That document evaluated components of the ETF Load-In Facility, some of 
which will remain in place after completion of the ETF Load-In Facility Expansion Project. 

The installation location for the ETF Load-In Facility Expansion Project will occur at and near the 
2025ED Building which is adjacent to, and east of, the main ETF processing building, 2025E, on 
the Hanford Nuclear Waste Site in the 200 East Area. 
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The figures below illustrate the general layout of the project location, infrastructure, equipment 
layout, and other pertinent details. 

Figure 1: Hanford Site Map Showing the Location of the ETF 
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Figure 2: Aerial Photograph Showing the ETF Facility in the 200 East Area) 

Figure 3: Aerial Overview of the ETF Facility 

ETF Load-In Facility 
ETF Main Processing 
Building 
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Figure 4: Outside Photograph of the ETF Facility 
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Figure 5: Concrete Pad of Expanded 2025ED Building (H-2-838968, Sheet 1)
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Figure 6: Concrete Pad of Expanded 2025ED Building Section “N” View (H-2-838968, 
Sheet 4) 

Figure 7: ETF Load-In Expansion P&ID (H-2-838977, Sheet 1) 
 

Figure 8: ETF Load-In Expansion P&ID (H-2-838977, Sheet 2) 
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Figure 9: ETF Load-In Expansion P&ID (H-2-838977, Sheet 3)  
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 Figure 10: ETF Load-In Expansion P&ID (H-2-838977, Sheet 4) 
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Figure 11: ETF Load-In Expansion Piping Plan (H-2-838975, Sheet 2) 
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Figure 12: ETF Load-In Expansion Piping Plan Section “A” View (H-2-838975, Sheet 7)
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Figure 13: ETF Load-In Expansion Piping Plan Section “B” Section (H-2-838975, 
Sheet 8) 
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Figure 14: ETF Load-In Backup Station P&ID (H-2-838984, Sheet 1) 

Figure 15: ETF Load-In Backup Station P&ID (H-2-838984, Sheet 2) 
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Figure 16: ETF Backup Load-In Facility Plan View (H-2-838982, Sheet 3)
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Figure 17: ETF Load-In Backup Station Piping Plan (H-2-838982, Sheet 9)
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Figure 18: ETF Load-In Backup Station Piping Plan Section “A” View (H-2-838982, Sheet 
5) 
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Figure 19: ETF Load-In Backup Station Piping Plan Section “B” View (H-2-838982, Sheet 
6) 
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Figure 20: ETF Load-In Backup Station Piping Plan Section “D” View (H-2-838982, Sheet 
7) 
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Figure 21: ETF Load-In Backup Station Piping Plan Section “E” View (H-2-838982, Sheet 
7) 
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Figure 22: ETF Load-In Backup Station Piping Plan Section “F” View (H-2-838982, Sheet 
8) 
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DESIGN REVIEW REQUIREMENTS 

Many of the components required for the transfer of dangerous or mixed waste are regulated by 
WAC 173-303-640(3) requirements. The WAC codes require an IQRPE’s review of the design of 
these components prior to installation.  

As a basis for the IQRPE certification, a review is performed on a final version of the document 
design package as prepared and reviewed by WRPS. Documents such as drawings, calculations, 
Engineering Change Notices (ECNs), Engineering Design Transmittals (EDTs), Technical 
Evaluations, and specifications included in the design review package that are marked as final, and 
have signatures of the preparer, checker, and approver, are reviewed by the IQRPE as a completed 
document.  All other documents will be reviewed as preliminary or supportive information. 

The IQRPE maintains “independence” at all times. However, comments by others are considered 
by the IQRPE during the preparation of reports and plans. Only the IQRPE can implement changes 
to the master IQRPE documents.   

DESIGN OVERVIEW FOR ETF LOAD-IN FACILITY EXPANSION 

This Design Assessment Report is prepared for WRPS by an IQRPE to certify that the proposed 
tank system will have sufficient structural integrity and is acceptable for storing and treating 
dangerous waste per WAC 173-303-640(3)(a). 

The components within the scope of this IQRPE design assessment for the ETF Load-In Facility 
Expansion Project include only those that either will be, or have the potential to be, in contact with 
waste fluids. These components include: 

Expanded Load-In Facility in Building 2025ED: 
o New piping assemblies. 
o Modifications to secondary containment and floor coatings. 
o Transfer pump assemblies 59A-P-103A, 59A-P-103B and 59A-P-103C. 
o Filter housing assemblies 59A-FL-001, 59A-FL-002 and 59A-FL-003. 
o Storage tank assembly 59A-TK-2. 
Backup Load-In Facility Construction: 
o New piping assemblies. 
o Transfer pump assemblies 59A-P-201A and 59A-P-201B. 
o Filter housing assemblies 59A-FL-204 and 59A-FL-205. 
o Filter tank assembly 59A-TK-4. 
o Secondary containment and floor coatings. 

Hose-In-Hose Transfer Lines 
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SCOPE OF IQRPE DESIGN ASSESSMENT 

This IQRPE design assessment includes a comprehensive review of the ETF Load-In Facility 
Expansion Project design package per WAC 173-303-640(3).   

Portions of the ETF Load-In Facility Expansion Included in Scope for IQRPE 
Certification  

Documents included in this design review for the ETF Load-In Facility Expansion include: 

Calculations. 
Procurement Information. 
Technical Specifications.  
Design and Fabrication Drawings. 
ECNs. 
DCNs. 
Piping and Instrumentation Drawings (P&IDs).   

A list of documents referenced by the IQRPE as part of this Design Assessment Report is included 
in Section 4.0.

Portions of the ETF Load-In Facility Expansion Not Included in Scope for IQRPE 
Certification 

This IQRPE review was limited only to ETF Load-In Facility Expansion Project components that 
either will be, or have the potential to be, in contact with waste. Components that are not within 
the scope of this IQRPE design assessment include those that will not be in direct contact with 
waste fluids, with the exception of those components that are being relied upon to provide 
protection to other components that do contain waste. 

2.0 ASSESSMENT SUMMARY 

As described in Section 2.2, systems within the IQRPE scope of this assessment are adequately 
designed to prevent failure caused by corrosion or by structural loads imposed by the system’s 
intended service.  The system design complies with the applicable requirements WAC 173-303-
640(3) design documents that were reviewed as part of this assessment are referenced in Section 
4.0.

CODES, STANDARDS, AND REGULATIONS 

The codes, standards, and regulations specifically used during the preparation of this certification 
are referenced, as necessary, throughout this report.  A complete list of applicable references is 
contained in Section 4.0. 

BASIS OF DESIGN 

The design details associated with ETF Load-In Facility Expansion Project components are 
presented in subsequent sections. 
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Structural Design Standards 

WAC 173-303-640(3) requires that an IQRPE certify that the proposed tank system will have 
sufficient structural integrity and is acceptable for storing and treating dangerous waste.  This 
assessment must show, in accordance with WAC 173-303-640(3)(a), that the foundation, structural 
support, seams, connections, and pressure controls are adequately designed and that the tank 
system has sufficient structural strength, compatibility with the waste to be stored and treated, and 
corrosion protection to ensure that it will not collapse, rupture, or fail. 

Both the Expanded ETF Load-In Facility in existing Building 2025ED and the new Backup Load-
In Station in new Building 2025EG involve the installation of various equipment, piping, and 
components inside of engineered structures. The nature and location of these installations does not 
introduce any structural concerns related to frost heaving of foundations, and back fill 
requirements to provide structural support to prevent excessive settlement and corrosion. 
Equipment installed entirely within the confines of the temperature-controlled 2025ED/2025EG 
Building did not need to be evaluated for freeze protection of piping. 

The Backup Load-In Station (2025EG) is a new, pre-engineered steel building constructed to the 
southwest of the existing ETF Load-In Facility Building 2025ED. It is also tied into the 2025E 
Building (ECN-715709, ETF Load-In Backup Station Tie Into 2025E) and provides for the 
continued unloading of tanker trucks while the ETF Load-In Facility Expansion Project is under 
construction. The Backup Load-In Station will contain all equipment required to unload one (1) 
tanker truck at a time.  

Applicable components of the ETF Load-In Facility in existing Building 2025ED and the new 
Backup Load-In Station 2025EG were evaluated for stress related issues associated with: pipe wall 
thickness calculations for pressure; sustained loads due to pressure, dead load, and other sources; 
displacement stresses related to thermal loads; and for occasional loads such as pressure, weight, 
and those resulting from a seismic event. These were evaluated in the context of the ASME B31.3 
Process Piping, evaluations that were performed for them. 

Expanded ETF Load-In Facility in Building 2025ED 

The expanded loading station building is an engineered structure constructed in accordance with 
RPP-SPEC-64079, Effluent Treatment Facility (ETF) Truck Load-In Expansion Pre-Engineer 
Metal Building Procurement Specification and RPP-SPEC-63839, Construction Specification for 
Effluent Treatment Facility (ETF) Load-In Expansion. The details for the concrete slab and 
reinforcement of the building are depicted on H-2-838968. The foundation and framing of the 
Expanded ETF Load-In Facility Building 2025ED were evaluated and found to be adequate for 
the applied loads (RPP-CALC-64203, ETF Load-In Expansion Structural Analysis). 

The waste containing components located entirely within the internal area of Load-In Facility 
Building 2025ED will not be subjected to freezing temperatures.  

Load-In Facility Piping Assemblies 

The stainless steel piping within the loading facility building is required to comply with ASME 
B31.3 for Normal Fluid Service, and pipe size and material per H-2-838975.  Piping fabrication 
and installation is in accordance with ASME B31.3 (H-2-838975).  

The piping is supported by the new truck loading platform constructed in accordance with 
RPP-SPEC-64080, ETF Load-In Expansion Procurement Specification for Platform. The 
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structural welds of the loading platform are welded and inspected in accordance with 
AWS D1.1/D1.1M, Structural Welding Code – Steel; AWS D1.3/D1.3M, Structural Welding 
Code – Sheet Steel and AWS D1.6/D1.6M, Structural Welding Code – Stainless Steel, for the 
category of statically loaded structures (RPP-SPEC-64080). The supports for the piping are 
designed in accordance with H-2-838978, Mechanical ETF Load-In Expansion Pipe Supports. The 
pipe supports used in the facility were evaluated and found to have met design load and acceptance 
criteria associated with both operation of the facility and the effects of natural phenomena hazards 
(RPP-CALC-64316, ETF Load-In Facility Expansion Pipe Support Analysis). 

The piping of the ETF Truck Loading station Expansion Project was evaluated for its adequacy 
relative to deadweight, seismic, and other design loads such as support and anchorage loads. The 
piping was analyzed for seismic loading to natural phenomena design category 1 (NDC-1) criteria 
and to seismic design category 1 (SDC-1). The piping was determined to have met ASCE 7-10, 
Minimum Design Loads for Buildings and Other Structures and ASME B31.3 requirements for 
gravity and seismic loading (RPP-CALC-64087, ETF Load-In Backup Unloading Station ASME 
B31.3 Piping Analysis). 

Transfer Pump Assemblies: 59A-P-103A; 59A-P-103B; 59A-P-103C 
Transfer pumps 59A-P-103A and 59A-P-103B are stainless steel, self-priming magnetic drive 
chemical process pumps by CP Pump Systems. They are designed for 150 psig, 40-100 ºF, 72 gpm 
at 114.6 feet of head, 20 hp tanker load-in pumps located on the truck loading platform. Tote load-
in pump 59A-P-103C is a stainless steel Simplex Hose pump made by Bredel. It is designed for 
150 psig, 40-100 ºF, and 32.3 gpm at 207 feet of total head water gauge, 5 hp tote load-in pump 
located below the truck loading platform (H-2-838975; H-2-838977; and RPP-SPEC-63839, 
Section 40 05 13, Attachment 1).  

Filter Housing Assemblies: 59A-FL-001; 59A-FL-002; 59A-FL-003 

Filter housing assemblies 59A-FL-001 59A-FL-002, and 59A-FL-003 are Harmsco HMC-12-F, 
and 304 stainless steel. 59A-FL-001 and 59A-FL-002 are used for tanker load-in and filter housing 
assembly 59A-FL-003 is used for tote load-in. All the filters are designed for 300 gpm at 150 psig 
design pressure, 250 ºF design temperature, ASME Section VIII Div 1, U-stamped.  All filter 
assemblies are located on the truck loading platform (H-2-838975; H-2-838977, and RPP-SPEC-
63839, Section 40 05 13, Attachment 1). 

Storage Tank Assembly 59A-TK-2 

Storage tank assembly 59A-TK-2 is a 145-gallon capacity 304 stainless steel vented tank with a 
lid, designed and fabricated in accordance with ASME Section VIII, Div 1 but no U-stamp required 
(H-2-838975; H-2-838977; RPP-SPEC-63839, Section 40 05 13, Attachment 1).  

Backup Load-In Station Building 2025EG 

The Backup Load-In Station building in an engineered structure constructed in accordance with 
RPP-SPEC-64082, Effluent Treatment Facility (ETF) Truck Load-In Backup Station Pre-
Engineered Metal Building Procurement Specification. The details for the concrete slab and 
reinforcement of the Backup Load-In Station building are depicted on H-2-838970. The foundation 
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and framing of the Backup Load-In Station building were evaluated and found to be adequate for 
the applied loads (RPP-CALC-64090, ETF Load-In Backup Station Structural Analysis). 

The backup unloading station will be installed in an unconditioned space. The equipment will not 
be subjected to wind and precipitation conditions nor will it experience outdoor temperatures. 
Equipment will be equipped with heat trace or other methods for protection from freezing 
conditions. Heat tracing is installed on lines within the backup unloading station where stagnant 
fluid within the process piping could freeze during no-flow winter conditions. The process piping 
includes the piping and hoses in the sump pit west of Building 2025ED connecting the ETF Load-
In Facility and the tie-in to the Liquid Effluent Retention Facility (LERF) or to Surge Tank 60A-
TK-1 (H-2-838984). 

Backup Load-In Station Piping Assemblies 

The stainless steel piping within the loading facility building is required to comply with ASME 
B31.3 for Normal Fluid Service and pipe class M-9 (System 59A) in accordance with HNF-27957, 
200 Area ETF, Load-In, and LERF Pipe Class Specification. Piping fabrication and installation is 
in accordance with ASME B31.3 (H-2-838982).  
The piping is supported by the new truck loading platform constructed in accordance with 
RPP-SPEC-64080. The structural welds of the loading platform are welded and inspected in 
accordance with AWS D1.1/D1.1M, AWS D1.3/D1.3M and AWS D1.6/D1.6M for the category 
of statically loaded structures (RPP-SPEC-64080). The supports for the piping are designed in 
accordance with H-2-838978. The pipe supports used in the facility were evaluated and found to 
have met design load and acceptance criteria associated with both operation of the facility and the 
effects of natural phenomena hazards (RPP-CALC-64316). 

The piping of the ETF Truck Loading Station Expansion Project was evaluated for its adequacy 
relative to deadweight, seismic, and other design loads such as support and anchorage loads. The 
piping was analyzed for seismic loading to natural phenomena design category 1 (NCD-1) criteria 
and to seismic design category 1 (SDC-1). The piping was determined to have met NCD-1 and 
ASME B31.3 for normal fluid service requirements for gravity and seismic loading 
(RPP-CALC-64086, ETF Load-In Facility Expansion B31.3 Piping Analysis). 

Transfer Pump Assemblies: 59A-P-201A and 59A-P-201B 

Transfer pumps 59A-P-201A and 59A-P-201B are stainless steel, self-priming magnetic drive 
chemical process pumps by CP Pump Systems. They are designed for 150 psig, 40-100 ºF, 72 gpm 
at 114.6 feet of head, 20 hp tanker load-in pumps located on the truck loading platform. (H-2-
838982, H-2-838984, and RPP-SPEC-63839, Section 40 05 13, Attachment 1). 

Filter Housing Assemblies: 59A-FL-204 and 59A-FL-205 
Filter housing assemblies 59A-FL204 and 59A-FL-205 are Harmsco HMC-12-F, and 304 stainless 
steel. 59A-FL-001 and 59A-FL-002 are used for tanker load-in.  These filters are designed for 300 
gpm at 150 psig design pressure, 250ºF design temperature, ASME Section VIII Div 1, U-stamped.  
These filter assemblies are located on the truck loading platform (H-2-838982, H-2-838984, and 
RPP-SPEC-63839, Section 40 05 13, Attachment 1). 
``` 
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Filter Tank Assembly: 59A-TK-4 

Filter tank assembly 59A-TK-4 is a 145-gallon capacity 304 stainless steel vented tank with a lid, 
designed and fabricated in accordance with ASME Section VIII, Div 1 but no U-stamp required 
(H-2-838982, H-2-838984, and RPP-SPEC-63839, Section 40 05 13, Attachment 1).  

Hose-In-Hose Transfer Lines 

Hose-In-Hose Transfer Lines (HIHTLs) are utilized to provide a non-permanent connection for 
waste transfers between the ETF Load-In Facility Building 2025ED and the Backup Load-In 
Station 2025EG. Structural requirements associated with the construction of the HIHTLs 
themselves are as established in RPP-SPEC-63839. The HIHTLs are routed on the top of an 
elevated berm that has protective barriers installed at its ends to prevent damage to them from 
vehicular traffic (H-2-838965, Sheet 4, Civil ETF Load-In Backup STA Enlarged Plan). The 
HIHTL is connected to the building piping at each facility with a connection assembly (H-2-
838985, Sheet 2, Mechanical ETF Load-In Expansion HIHTL Assembly). The HIHTL assembly 
is in accordance with H-2-838985, Sheet 1. The stainless steel piping of the assembly is required 
to comply with ASME B31.3 for normal fluid service.. Piping fabrication and installation is in 
accordance with ASME B31.3. Structural welding is in accordance with AWS D1.6 (H-2-838975).  

Structural Design Exceptions 

Based on the above review, there are no IQRPE Certification exceptions to the structural design 
standards review. 

Structural Design Assessment Conclusion 

The IQRPE concurs that this design basis meets the requirements of WAC 173-303-640(3)(a).  

Waste Compatibility 

Regulations located in WAC 173-303-640(3)(a) require tank systems be compatible with the 
wastes transported or otherwise handled. Piping materials of the ETF Load-In Expansion Project 
meet the requirements for class M-9 (system 59A).  The piping is made of material meeting the 
requirements of ASTM A312 TP 304 (H-2-838975). Component materials that either will be in 
contact with tank waste or have the possibility of coming into contact are summarized in Table 1, 
below. 

This review does not cover waste compatibility issues that may be associated with secondary 
containment components such as the ETF floor itself, or floor linings or coatings.  
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Table 1: Facility Expansion and Backup Loading Station Materials of Construction 

Item 
Drawing 
Location Description 

Item 
# Component Materials / Notes 

2025ED 

Load-In Facility 
Piping Assemblies 

H-2-838975 

Piping 72, 73 ASTM A312 TP304L 

Fittings 
62, 63, 
64, 65, 
66, 67, 
75, 76

ASTM A403 WP304L 

Ball valve 2” 
(Threaded) 20 Flo-Tek 140200-11A00SSRT-NN 

Ball valve 2” 
(Flanged) 23 Flo-Tek 150200-11A00SSTT-NN 

Ball valve 3” 
(Flanged) 24 Flo-Tek 150300-11000SSTT-NN 

Gasket  50, 51, 
52

Flexitallic 

Loading Arm 11, 12 Excel Arms
Hose 
Assembly 5,6,7 Ethylene propylene diene monomer 

(EPDM)

2025ED 

Transfer pump 
assemblies 

H-2-838975 

59A-P-103A 
59A-P-103B 16 

20 hp, CP Pump Systems MKP-S 80-50-
160 

59A-P-103C 15 5hp, Bredel 50; EPDM hose 

2025ED 

Filter housing 
assemblies

H-2-838975 

59A-FL-001 
59A-FL-002 
59A-FL-003 17 

Harmsco HMC-12-FL 

2025ED 

Storage tank 
assembly

H-2-838975;  
RPP-SPEC-63839 59A-TK-2 14 

304 SST 

2025EG 

Backup Load-In 
Station Piping 
Assemblies 

H-2-838982 

Piping 72, 73 ASTM A312 TP304L

Fittings 
62, 63, 
64, 65, 
66, 67, 
75, 76

ASTM A403 WP304L 

Ball valve 2” 23 Flo-Tek 150200-11000SSTT-NN
Ball valve 3” 24 Flo-Tek 150300-11000SSTT-NN
Gasket 50, 52 Flexitallic
Loading Arm 11, 12 Excel Arms
Hose 
Assembly 5, 6 EPDM 

2025EG 

Transfer pump 
assemblies

H-2-838982 
59A-P-01A 
59A-P-01B 16 

20 hh, CP Pump Systems MKP-S 80-50-
160 

2025EG 

Filter housing 
assemblies

H-2-838982 59A-FL-004 
59A-FL-005 17 

Harmsco HMC-12-FL 

2025EG 

Filter tank assembly

H-2-838982;  
RPP-SPEC-63839 59A-TK-4 14 

304 SST 
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Item 
Drawing 
Location Description 

Item 
# Component Materials / Notes 

HIHTL Assembly H-2-838985 

Piping 52,53 ASTM A312 TP304

Fittings 56, 57, 
58

ASTM A403 WP304 

Hose 18, 19 EPDM

Flange 
44, 

45,46, 
47

ASTM A182 F304 

Ball valve 3” 12 Flo-Tek 150300-11000SSTT-NN
Ball valve 1” 13 Flo-Tek 140100-11A00SSRT-NN
Ball valve 
1/2” 14 Flo-Tek 140050-11A00SSRT-NN 

Gasket 48, 49, 
50

Flexitallic 

Pressure 
Relief Valve 17 Anderson-Greenwood #81PSS16A24A-J  

The flooring for the 2025ED and 2025EG facilities are  coated with Chemproof PermaCoat 4000 
which is a 100% solids epoxy coating used for the process floor topcoat that has been approved 
for “short term containment and frequent spillage” per RPP-RPT-62679, ETF Truck Load-In 
Expansion Project Non-Metallic Materials Report. Non-metallic materials used within the ETF 
Load-In Facility and Back-Up Load-In Station processing equipment such as piping, valving, and 
other sealing devices that come into direct contact with tank waste were evaluated. Pipe and fitting 
materials in contact with waste are austenitic stainless steel. Based on tank waste processing 
experience at Hanford, all metallic and nonmetallic materials in contact with waste are adequate 
for service.   

Anticipated Chemistry and Controls 

Information on the composition of the various ETF waste streams can be found in document RPP-
RPT-62679.  

Waste Compatibility Exceptions 

Based on the above review, there are no IQRPE Certification exceptions to the anticipated waste 
compatibility or corrosion issues with the ETF Load-In Facility Expansion Project that may come 
into contact with the liquid waste stream. 

Waste Compatibility Assessment Conclusion 

The IQRPE concurs that this design basis meets the requirements of WAC 173-303-640(3)(a).  

Pressure Control System 

The WAC 173-303-640(3)(a) require that an IQRPE certify that the proposed tank system has been 
designed with appropriate pressure control systems. The components of the ETF Load-In Facility 
Expansion Project relevant to pressure control were evaluated for pressure control issues.  Details 
are presented in the sections below. 
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Expanded ETF Load-In Facility Building 2025ED  

Load-In Facility Piping Assemblies 

In accordance with MT-50536, ETF Load-In Facility Expansion, piping of the ETF Load-In 
Facility Building shall meet the following: 

Piping shall be designed, fabricated, installed, inspected, examined, and tested in 
accordance with ASME B31.3, Normal Fluid conditions. 
All piping, fittings and gaskets shall be in accordance with class M-9 (system 59A) piping 
per HNF-27957. 
System design pressure shall be determined by the A&E. The system shall not introduce 
pressures that exceed the design pressures and temperatures (maximum operating 
conditions) of systems that the system is connected to. 

Class M-9 piping used for pipe sizes 1-1/2” through 10” is schedule 40S. The piping is made of 
material meeting the requirements of ASTM A312 TP 304. The piping has a maximum operating 
pressure of 100 psig at a temperature of 150 F (HNF-27957). The design pressure for piping is 
150 psig at 115 F and the piping is to be tested to a pressure of 225 psig (H-2-838975). 

The piping of the ETF Load-In Facility Expansion Project was evaluated for ASME B31.3 code 
compliance. The analysis determined the system piping was within code allowable and in 
conformance with ASME B31.3 for Normal Fluid Service requirements.  

A corrosion allowance was not specified in project documentation. For conservatism, the corrosion 
allowance of 0.2 mils per year for the expected service life of 50 years.  The corrosion allowance 
was taken as 0.01 inches (RPP-CALC-64086). The ASME B31.3 code mandated load cases did 
not cause excessive stresses in the piping assembly and were within the code requirements (RPP-
CALC-64086). 

A hydraulic calculation was performed to determine the anticipated line pressure(s) and flow 
rate(s) of the ETF Load-In Facility after its modification to operate at increased capacity. The 
calculation determined that the modification will enable transfer of wastewater at a minimum flow 
rate of 96.5 gal/min from the tanker trucks and tank 59A-TK-1 and 32 gal/min from the totes 
(RPP-CALC-63837, ETF Load-In Facility Expansion Hydraulic Calculation). 

Transfer Pump Assemblies: 59A-P-103A; 59A-P-103B; and 59A-P-103C 

Transfer pumps 59A-P-103A and 59A-P-103B are stainless steel, self-priming magnetic drive 
chemical process pumps by CP Pump Systems. They are designed for 150 psig, 40-100 ºF, 72 gpm 
at 114.6 feet of head, 20 hp tanker load-in pumps located on the truck loading platform. Tote load-
in pump 59A-P-103C is a stainless steel Simplex Hose pump made by Bredel. It is designed for 
150 psig, 40-100 ºF, and 32.3 gpm at 207 feet of total head water gauge, 5 hp tote load-in pump 
located below the truck loading platform (H-2-838975, H-2-838977, and RPP-SPEC-63839, 
Section 40 05 13, Attachment 1).  

Data sheet provided for these pumps in construction specification RPP-SPEC-63839, Section 40 
05 13, Attachment-1 requires pump vendor to provide pressure test reports of the pumps. 
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Filter Housing Assemblies: 59A-FL-001; 59A-FL-002; and 59A-FL-003 

Filter housing assemblies 59A-FL-001, 59A-FL-002, and 59A-FL-003 are Harmsco HMC-12-F, 
and 304 stainless steel. 59A-FL-001 and 59A-FL-002 are used for tanker load-in and filter housing 
assembly 59A-FL-003 is used for tote load-in. All the filters are designed for 300 gpm at 150 psig 
design pressure, 250 ºF design temperature, ASME Section VIII Div 1, U-stamped.  All filter 
assemblies are located on the truck loading platform (H-2-838975, H-2-838977, and RPP-SPEC-
63839, Section 40 05 13, Attachment 1). 

Data sheet provided for these filter housings in construction specification RPP-SPEC-63839, 
Section 40 05 13, Attachment 1 requires filter housing vendor to provide pressure test reports of 
the filter housings. 

Filter Tank Assembly: 59A-TK-2 
Storage tank assembly 59A-TK-2 is a 145-gallon capacity 304 stainless steel vented tank with a 
lid, designed and fabricated in accordance with ASME Section VIII, Div 1 but no U-stamp required 
(H-2-838975, H-2-838977 and RPP-SPEC-63839, Section 40 05 13, Attachment 1). No pressure 
control evaluation is required for this vented tank.  

Backup Load-In Station Building 2025EG 

Backup Load-In Station Piping Assemblies 

In accordance with MT-50544, ETF Load-In Facility – Backup Unloading Station, piping of the 
ETF Backup Load-In Station shall meet the following: 

Piping shall be designed, fabricated, installed, inspected, examined, and tested in 
accordance with ASME B31.3, Normal Fluid conditions. 
All piping, fittings and gaskets shall be in accordance with class M-9 (system 59A) piping 
per HNF-27957. 
System design pressure shall be determined by the A&E. The system shall not introduce 
pressures that exceed the design pressures and temperatures (maximum operating 
conditions) of systems that the system is connected to. 

HNF-27957 pipe class M-9 piping is used for sizes 1-1/2” through 10” size pipe and is schedule 
40S. The piping is made of material meeting the requirements of ASTM A312 TP 304. The piping 
has a maximum operating pressure of 100 psig at a temperature of 150 ºF (HNF-27957). The design 
pressure for piping is 150 psig at 115 ºF and the piping is tested to a pressure of 225 psig (H-2-
838982). 

The piping of the ETF Load-In Facility Expansion Project was evaluated for ASME B31.3 code 
compliance. The analysis determined the system piping was within the code allowable and in 
conformance with the requirements of ASME B31.3 for Normal Fluid Service. The ASME B31.3 
code mandated load cases did not cause excessive stresses in the piping assembly and were within 
the code requirements (RPP-CALC-64087).

A hydraulic calculation was performed to determine the anticipated line pressure(s) and flow 
rate(s) of the ETF Load-In Facility after it is modified to operate at increased capacity. The 
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calculation determined that the modification will enable transfer of wastewater at a minimum flow 
rate of 86.9 gal/min from the tanker trucks, tank 59A-TK-4 and totes (RPP-CALC-64089, ETF 
Load-In Back Up Station Hydraulic Calculation).  

Transfer Pump Assemblies: 59A-P-201A and 59A-P-201B 
Transfer pumps 59A-P-201A and 59A-P-201B are stainless steel, self-priming magnetic drive 
chemical process pumps by CP Pump Systems. They are designed for 150 psig, 40-100 ºF, 72 gpm 
at 114.6 feet of head, 20 hp tanker load-in pumps located on the truck loading platform (H-2-
838982, H-2-838984, and RPP-SPEC-63839, Section 40 05 13, Attachment 1). 

Data sheet provided for these pumps in construction specification RPP-SPEC-63839, Section 40 
05 13, Attachment-1 requires pump vendor to provide pressure test reports for the pumps. 

Filter Housing Assemblies: 59A-FL-204 and 59A-FL-205 
Filter housing assemblies 59A-FL204 and 59A-FL-205 are Harmsco HMC-12-F, and 304 stainless 
steel. 59A-FL-001 and 59A-FL-002 are used for tanker load-in.  These filters are designed for 300 
gpm at 150 psig design pressure, 250 ºF design temperature, ASME Section VIII Div 1, U-
stamped.  These filter assemblies are located on the truck loading platform (H-2-838982, H-2-
838984, and RPP-SPEC-63839, Section 40 05 13, Attachment 1). 
Data sheet provided for these filter housings in construction specification RPP-SPEC-63839, 
Section 40 05 13, Attachment-1 requires filter housing vendor to provide pressure test reports for 
the filter housings. 

Filter Tank Assembly 59A-TK-4 
Filter tank assembly 59A-TK-4 is a 145-gallon capacity 304 stainless steel vented tank with a lid, 
designed and fabricated in accordance with ASME Section VIII, Div 1 but no U-stamp required 
(H-2-838982, H-2-838984, and RPP-SPEC-63839, Section 40 05 13, Attachment 1). No pressure 
control evaluation is required for this vented tank.  

Hose-In-Hose Transfer Lines 

Pressure control requirements associated with the HIHTLs are as established in RPP-SPEC-63839. 
The attachment piping for the HIHTL is equipped with a pressure relief valve, PSV-59A-496, with 
a set pressure of 55 psig (H-2-838985 and H-2-838977, Sheet 4).  

The IQRPE concludes that the appropriate pressure control considerations for the ETF Load-In 
Facility Expansion Project have been made. 

Pressure Control System Exceptions 
Based on the above review, there are no IQRPE Certification exceptions to the pressure control 
system review. 

Pressure Control System Assessment Conclusion 

The IQRPE concurs that this design basis meets the requirements of WAC 173-303-640(3)(a). 
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Secondary Containment System 

WAC 173-303-640 requires that an IQRPE certify that the proposed tank system has been designed 
with an appropriate secondary containment system. Secondary containment for tank systems that 
store, accumulate, or treat dangerous waste must be designed and installed to meet the 
requirements of WAC 173-303-640(4)(b).  

ETF Load in Expansion Building 2025ED:  

Secondary containment for the components of the ETF Load-In Expansion located in Building 
2025ED is accomplished by the integral sump and/or floor linings of Building 2025ED. Two (2) 
leak detectors, 59A-LDE-125 and 59A-LDE-127, provide monitoring for system leaks or breaches 
(H-2-838977, Sheet 4).  

The leak detector models are per datasheet Y-6 in Project Specification W-219H-P1 (H-2-839003, 
Instrumentation ETF Load-In Expansion Instrument List). 

LDE-125 is part of the existing thermal differential leak detector system (H-2-817985, 
Instrumentation ETF Truck Load-In Station Sections and Details) and is the secondary 
containment sump leak detector (H-2-839003) monitors for fluid in the secondary containment 
sump. 

LDE-127 is part of the existing thermal differential leak detector system (H-2-817985) and is the 
primary pipe leak detector (H-2-839003) which monitors for leaks on the transfer line routed from 
the secondary containment sump to the valve pit and ETF Surge Tank 2025E-60A-TK-1 (H-2-
838977, Sheet 3 and H-2-88766, Sheet 4, P&ID LERF Basin & ETF Influent Evaporator). 

A special protective concrete is applied over all the concrete slab surfaces.  The concrete slabs are 
formed to slope to drainage sumps (H-2-838968). The secondary containment volume of Building 
2025ED was evaluated and found to have sufficient capacity to hold 30 minutes of fire suppression 
water in addition to either the volume of the largest container (one tanker truck) or the volume of 
the largest tank (59A-TK-1) (RPP-CALC-64315, ETF Load-In Facility Containment Analysis). 

ETF Back Up Station Building 2025EG: 

The entire floor slab has curbing installed around its perimeter (H-2-838970) and is coated with a 
special protective coating conforming to RPP-SPEC-63839, Section 09 96 00 (H-2-838968). 

Secondary containment for equipment and trucks is provided by portable berms, drip pans, or catch 
basins. The secondary containment has the capability to be drained or pumped out within 24 hours.    

The secondary containment volume of Building 2025EG was evaluated and found to have 
sufficient fluid containment capacity to satisfy container storage requirements and tank system 
secondary containment requirements. These requirements are met because the secondary 
containment system has sufficient capacity to hold either the volume of the largest container (one 
tanker truck) or the volume of the largest tank (59A-TK-4) (RPP-CALC-64315). 

The IQRPE concludes that the appropriate secondary containment considerations have been made. 

Secondary Containment System Exceptions 

There are no exceptions to the IQRPE certification of the secondary containment review 
assessment.   
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Secondary Containment System Assessment Conclusion 

The IQRPE concurs that this design basis meets the requirements of WAC 173-303-640(4)(b). 

Ancillary Equipment Design 

WAC 173-303-640(3) require that an IQRPE certify that the proposed tank system has been 
designed with appropriate ancillary equipment in accordance with the requirements of WAC 170-
303-640(3)(f) and (4)(f). WAC 173-303-040, Definitions, defines “Ancillary Equipment” as any 
device including, but not limited to, such devices as piping, fittings, flanges, valves, and pumps, 
that is used to distribute, meter, or control the flow of dangerous waste from its point of generation 
to a storage or treatment tank(s), between dangerous waste storage and treatment tanks to a point 
of disposal on-site, or to a point of shipment for disposal off-site.  A review of the ancillary 
equipment design is normally part of the IQRPE review.  The scope of this review includes 
components listed as in-scope in Section 1.3 and as described in the review sections above. Piping, 
fittings, flanges, valves, and pumps have been evaluated by the IQRPE throughout this report, 
which includes all ancillary equipment in-scope for this design assessment.  No other ancillary 
equipment was identified. 

Ancillary Equipment Exceptions 
Based on the above review, there are no IQRPE Certification exceptions to the ancillary equipment 
design review. 

Ancillary Equipment Assessment Conclusion 

The IQRPE concurs that this design basis meets the requirements of WAC 173-303-640(3). 

P&ID Review 

The P&ID details for the ETF Load-In Expansion Project in Building 2025ED are depicted on H-
2-838977. The P&ID details for the ETF Load-In Backup Station in Building 2025EG are depicted 
on H-2-838984. 

The IQRPE concludes that the appropriate P&ID review has been made. 

Corrosion Assessment 

WAC 173-303-640(3) require an IQRPE corrosion assessment of only the external portion of the 
primary containment that is in direct contact with soil or water. 

The components of the ETF Load-In Facility Expansion Project are located entirely inside 
buildings and will not be in contact with either soil or water.  

The IQRPE concludes that appropriate corrosion considerations have been made. 

Corrosion Assessment Exceptions 

Based on the above requirements, there are no IQRPE Certification exceptions to the corrosion 
assessment review with the materials for the ETF Load-In Facility Expansion Project.

RPP-IQRPE-50074 Rev.00 11/5/2020 - 3:25 PM 40 of 47



IQRPE Design Assessment Report for                                                                              DA-338538-01, Rev. 0 
ETF Load-In Facility Expansion  

WRPS Subcontract No. 64658, Release 037 Page 39 of 45 
Meier Project No. 20-8635 

Corrosion Assessment Conclusion 

The IQRPE concurs that this design basis meets the requirements of WAC 173-303-640(3)(a). 

Recommended Inspection Schedule for Future Integrity Assessment 

Inspections completed for the initial installation are described in IA-338538-01. Per the 
requirements of WAC 173-303-640(3)(c), the Installation Assessment Report provides Inspection 
Reports documenting installation and any modifications applicable to this design assessment. 

Per the requirements of WAC 173-303-640(2)(e), “a schedule for conducting integrity assessments 
over the life of the tank to ensure that the tank retains its structural integrity and will not collapse, 
rupture, or fail. The schedule must be based on the results of past integrity assessments, age of the 
tank system, materials of construction, characteristics of the waste, and any other relevant 
factors.”  

The new equipment installed under this document ETF Load-In Facility Expansion Project 
includes: 

Expanded Load-In Facility in Building 2025ED: 
o New piping assemblies. 
o Modifications to secondary containment and floor coatings. 
o Transfer pump assemblies 59A-P-103A, 59A-P-103B and 59A-P-103C. 
o Filter housing assemblies 59A-FL-001, 59A-FL-002 and 59A-FL-003. 
o Storage tank assembly 59A-TK-2. 
Backup Load-In Facility Construction Building 2025EG: 
o New piping assemblies. 
o Transfer pump assemblies 59A-P-201A and 59A-P-201B. 
o Filter housing assemblies 59A-FL-204 and 59A-FL-205. 
o Filter tank assembly 59A-TK-4. 
o Secondary containment and floor coatings. 

Hose-In-Hose Transfer Lines 
Backup Load-In Facility 2025EG 

Once the Backup Load-In Facility’s mission is complete, the load-in equipment will be removed, 
and the building will be repurposed into a general storage facility. Due to the temporary nature of 
the facility, no subsequent inspections are anticipated to be performed. 

Expanded Load-In Facility in Building 2025ED  

None of the project documents specified the design life of 2025ED, but RPP-CALC-64086 
assumed the service life of 50 years for corrosion allowance. 

Because the items listed above are new, no prior integrity assessments have been completed.  Since 
these items are expected to be installed in 2020, or later, the age of these elements is new. The 
materials of construction are compatible with the wastes as detailed in Section 2.2.2 of this report. 
The characteristics of the wastes is also covered in that section. Additionally, corrosion is 
evaluated in Section 2.2.7 of this report. To allow time for an integrity assessment, it is 
recommended that a complete Integrity Assessment Report be completed of the above tank system 
elements within 15 years after initial installation or first contact with waste, whichever is later. It 
is anticipated these new elements of the tank system will be evaluated as part of the entire system 
and will be included in the overall IQRPE Integrity Assessment Report for this system in 
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accordance with the interval for integrity assessment established by the operator for the system as 
long as the scheduled integrity assessment falls within the recommended period provided here. 

3.0 DESIGN REVIEW ASSESSMENT CERTIFICATIONS 

The ETF Load-In Facility Expansion Project, as previously described, has been reviewed by the 
IQRPE and was assessed to be in compliance with the applicable sections of WAC 173-303-
640(3). These results are based on a review of the applicable codes, standards, and documents.   

A listing of the IQRPE, Professional Engineers, and other engineers who participated in 
preparation of this design assessment is provided below: 

Independent Registered Professional Engineer  

Sohan S. Gahir 
- P.E., Mechanical Engineering, License No. 18503  

Professional Engineers  

Alexander P. Butterfield 
- P.E., Mechanical Engineering, License No. 52255 

Andrew S. Klein 

- P.E., Chemical, Fire Protection, License No. 47831 

Michel J. Langevin 
- P.E., Mechanical Engineering, License No. 23759  

BS Degreed Engineer 

Nathaniel R. Weinman 

- E.I.T., Mechanical Engineering, Enrollment Number E-11818 
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SECTION 02 41 19 

DEMOLITION AND RECONSTRUCTION 

PART 1  GENERAL 

1.1 SUMMARY 

A. The CONTRACTOR shall demolish and reconstruct existing civil, landscaping, 
structural, architectural, mechanical, HVAC, electrical, and instrumentation facilities as 
indicated, in accordance with the Contract Documents. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. Hanford Documents 

ECN-715699 ETF Load-In Expansion, Structural Demo 

ECN-715700 ETF Load-In Expansion, Mechanical Demo 

ECN-715701 ETF Load-In Expansion, Electrical Demo 

ECN-715702 ETF Load-In Expansion, Architectural Demo 

B. Washington Administrative Code  

WAC 173-303-640(3)(c)  Tank Systems 

1.3 COORDINATION 

A. The CONTRACTOR shall carefully coordinate the WORK in areas where existing 
facilities are interconnected with new facilities and where existing facilities remain 
operational.  The WORK as indicated is not all-inclusive, and the CONTRACTOR shall 
be responsible to perform the reconstruction indicated plus that which can be reasonably 
inferred from the Contract Documents as necessary to complete the Project. The 
Specifications and Drawings identify the major facilities that shall be demolished and 
reconstructed, but auxiliary utilities such as water, air, chemicals, drainage, lubrication, 
fluid power, electrical wiring, controls, and instrumentation are not necessarily shown.   

B. The CONTRACTOR shall note that the Drawings used to indicate demolition and 
reconstruction are based on record drawings of the existing facilities.  These record 
drawings have been reproduced to show existing conditions and to clarify the scope of 
WORK as much as possible.  Prior to Bidding, the CONTRACTOR shall conduct a 
comprehensive survey at the Site prior to initiating work, if one has not already been 
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performed. to verify the correctness and exactness of the Drawings, the scope of 
WORK, and the extent of auxiliary utilities.   

C. While demolition and reconstruction are being performed, the CONTRACTOR shall 
provide adequate access for the continued operation and maintenance of equipment and 
treatment processes. The CONTRACTOR shall erect and maintain fences, warning 
signs, barricades, and other devices around the reconstruction as required for the 
protection of the CONTRACTOR's employees and the OWNER's personnel at the 
plant.  The CONTRACTOR shall remove such protection when reconstruction activities 
are complete, or as WORK progresses, or when requested by the ENGINEER. 

1.4 CONTRACTOR SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. Demolition and reconstruction activities and procedures, including operational 
sequences, shall be submitted to the ENGINEER for approval.  The procedures shall 
provide for safe conduct of the WORK, careful removal and disposition of materials 
and equipment, protection of existing facilities which are to remain undisturbed, 
coordination with existing facilities to remain in service, and timely disconnection and 
reconnection of utility services.  The procedures shall include a detailed description and 
time schedule of the methods and equipment to be used for each operation and the 
sequence of operation.  A storage plan for salvaged items shall be included.  All 
existing material is potentially radioactively contaminated. All disposal and salvage to 
be coordinated with and approved by the OWNER. 

1.5 DEMOLITION  

A. Items to be demolished are described in ECNs. 

B. All existing material is potentially radioactively contaminated.  Regulated solid waste 
(e.g., materials that are radiologically controlled and not subject to “free release”, and/or 
are regulated as a dangerous waste cannot be disposed of off-site without following 
Hanford Site processes and procedures for doing so. All disposal and salvage to be 
coordinated with and approved by the OWNER. 

C. Prior to initiating any demolition or renovation, a survey must be conducted to 
determine if asbestos containing materials exist within project scope.  The survey must 
be conducted by a qualified inspector and may require sampling of construction 
materials.  Survey results must be documented and kept in record form.  This survey 
can be conducted by the OWNER or may be delegated to the CONTRACTOR. 

If asbestos if found to exist in any materials to be demolished or renovated, asbestos 
work controls and qualified workers are required to perform abatement and/or 
demolition and renovation.  Notification to the Washington State Department of 
Ecology may be required prior to initiating demolition or renovation. 
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1.6 SALVAGE 

A. ECNs documents which components are to be removed and reused. All existing 
material is potentially radioactively contaminated. All disposal and salvage to be 
coordinated with and approved by the OWNER.  

1.7 RELOCATION 

A. ECNs documents which components are to be removed and reused. Items to be reused 
may be relocated during contruction and stored in a safe place until they can be 
reinstalled. The CONTRACTOR shall be responsible to properly safeguard the 
relocated items against damage and loss during removal, handling, storage, and 
installation in the new location. 

1.8 ABANDONMENT 

A. ECNs documents which components are to be removed and reused. Any piping or 
electrical that remains will be labeled and docoumented for future reference.  

1.9 REHABILITATION 

A. Existing civil, landscaping, structural, architectural, mechanical, HVAC, electrical, and 
instrumentation WORK disturbed or damaged by reconstruction activities shall be 
repaired and rehabilitated as indicated. 

B. Damaged items shall be repaired or replaced with new items to restore items or surfaces 
to a condition equal to and matching that existing prior to damage. 

C. In buildings with reconstruction WORK, the CONTRACTOR shall not use any 
OWNER equipment (e.g., bridge cranes and monorails) unless authorized in advance in 
writing by the ENGINEER.  Such authorization shall be subject to documentation by 
the CONTRACTOR of the proposed load on the equipment and be subject to OWNER 
requirements for usage on operating and maintenance needs.  Any damage to a crane 
shall be repaired or replaced to the ENGINEER's satisfaction. 

1.10 DISPOSAL 

A. The CONTRACTOR shall be responsible staging the material for disposal as directed in 
the SOW for potentially contamined material. No material is allowed offsite without 
prior authorization of the owner. 

PART 2  PRODUCTS (NOT USED) 

PART 3  EXECUTION 

3.1 GENERAL 

A. The CONTRACTOR shall coordinate demolition and reconstruction WORK with the 
OWNER and ENGINEER.  Unless otherwise indicated, the CONTRACTOR shall be 
responsible for the sequence of activities.  WORK shall be performed in accordance 
with applicable safety rules and regulations. 
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B. The CONTRACTOR shall verify that any utilities connected to structures, equipment, 
and facilities to be removed, relocated, salvaged, replaced, or abandoned are rendered 
inoperable, replaced with new utilities, or adequately bypassed with temporary utilities 
before proceeding with demolition and reconstruction. 

C. The CONTRACTOR shall take precautions to avoid damage to adjacent facilities and to 
limit the WORK activities to the extent indicated.  If reconstruction beyond the scope 
indicated is required, the CONTRACTOR shall obtain approval from the ENGINEER 
prior to commencing. 

D. Notify WRPS Construction Representative at least 24 hours (1 working day) in advance 
to arrange for onsite witnessing of concrete placement for tank system components by 
an Independent Qualified Installation Inspector (IQII), or an Independent Qualified 
Registered Professional Engineer (IQRPE), as required by WAC 173-303-640(3)(c). 

3.2 PROTECTION OF EXISTING FACILITIES 

A. Before beginning any reconstruction, the CONTRACTOR shall carefully survey the 
existing facilities and examine the Specifications and Drawings to determine the extent 
of reconstruction and coordination with the WORK.  Existing facilities not subject to 
reconstruction shall be protected and maintained in accordance with Section 01 50 10 - 
Protection of Existing Facilities.  Damaged existing facilities shall be repaired to the 
previous condition or replaced. 

B. Persons shall be afforded safe passages around areas of demolition. 

C. Structural elements shall not be overloaded. The CONTRACTOR shall be responsible 
for shoring, bracing, or adding new supports as may be required for adequate structural 
support as a result of WORK performed under this Section. The CONTRACTOR shall 
remove temporary protection when the WORK is complete or when so authorized by 
the ENGINEER. 

D. The CONTRACTOR shall carefully consider bearing loads and capacities before 
placement of equipment and material on Site. In the event of any questions as to 
whether an area to be loaded has adequate bearing capacity, the CONTRACTOR shall 
consult with the ENGINEER prior to the placement of such equipment or material. 

3.3 DEMOLITION, SALVAGE, AND RELOCATION 

A. The Contract Documents indicate existing facilities to be demolished, salvaged, and/or 
relocated.  Auxiliary utilities including such services as water, air, chemicals, drainage, 
lubrication, fluid power, electrical wiring, controls, and instrumentation are not 
necessarily indicated. The CONTRACTOR shall verify the scope of the WORK to 
remove the equipment indicated; coordinate its shutdown, removal, replacement, or 
relocation; and submit an outage plan in accordance with Section 01 14 00 - 
Construction Constraints. The removal of existing facilities for demolition, salvage, and 
relocation shall include the following requirements: 
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1. Equipment supports, including concrete pads, baseplates, mounting bolts, and 
support hangers, shall be removed.  Damage to the existing structure shall be 
repaired as indicated. 

2. Exposed piping including vents, drains, and valves shall be removed.  Where 
exposed piping penetrates existing floors and walls, the piping, including wall 
thimbles, shall be removed to a minimum depth of 2-inches.  Resultant openings 
in the structure shall be repaired as indicated. 

3. Electrical control panels, junction boxes, motor control centers, and local 
switches and pushbuttons shall be removed. 

4. Exposed electrical conduits and associated wiring shall be removed. Resultant 
openings in structures shall be repaired as indicated.  

5. Connections to embedded electrical conduits shall be removed a minimum of 2-
inches inside the finished surface of the existing structure.  Wiring shall be 
removed, and the resulting openings shall be repaired as indicated. 

6. Associated instrumentation devices shall be removed. 

7. Auxiliary utility support systems shall be removed. 

8. The area shall be thoroughly cleaned such that little or no evidence of the 
previous equipment installation will remain. 

9. Asphalt and concrete pavement, curbs, and gutters shall be removed as 
necessary to perform reconstruction.  The limits of removal shall be sawcut.  
When the required improvements have been constructed, new asphalt and 
concrete pavement, curbs, and gutters shall be placed to match the original 
unless otherwise indicated. 

10. Footings, foundation walls, below-grade construction and concrete slabs on 
grade shall be demolished and removed to a depth which will not interfere with 
new construction, but not less than 36-inches below existing ground surface or 
future ground surface, whichever is lower. 

11. Below-grade areas and voids resulting from demolition of structures shall be 
completely filled.  Fill and compaction shall be in accordance with Section 31 
30 00 - Earthwork.  After fill and compaction, surfaces shall be graded to meet 
adjacent contours and to provide flow to surface drainage structures, or as 
indicated. 

12. When existing pipe is removed, the CONTRACTOR shall plug the resulting 
open ends as indicated.  Where removed piping is exposed, the remaining piping 
shall be blind-flanged or fitted with a removable cap or plug. 

13. When existing piping is removed from existing structures, the CONTRACTOR 
shall fill resulting openings in the structures and repair any damage such that the 
finished rehabilitated structure shall appear as a new homogeneous unit with 
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little or no indication of where the new and old materials join.  The openings in 
water-bearing structures shall be filled with non-shrink grout to be watertight 
and reinforced as required or indicated.  In locations where the surface of the 
grout will be exposed to view, the grout shall be recessed approximately 1/2-
inch and the recessed area filled with cement mortar grout. 

14. Electrical reconstruction shall be conducted by the CONTRACTOR in a safe 
and proper manner to avoid injury from electrical shock to the OWNER's and 
CONTRACTOR's personnel.  Electrical equipment to be shut off for a period of 
time shall be tagged, locked out, and sealed with a crimped wire and lead seal 
and made inoperable.  At no time shall electrical wiring or connections which 
are energized or could become energized be accessible to CONTRACTOR, 
OWNER, or other personnel without suitable protection or warning signs. 

B. The CONTRACTOR shall perform a functional test of existing equipment that is 
relocated and reinstalled to ensure the equipment functions in the manner documented 
during the initial inspection.  The CONTRACTOR shall inform the ENGINEER in 
writing a minimum of 5 Days prior to the functional testing in order for the OWNER 
and ENGINEER to witness the test.  If, in the opinion of the ENGINEER, the relocated 
equipment does not function in a satisfactory manner, the CONTRACTOR shall make 
repairs and modifications necessary to restore the equipment to its original operating 
condition at no additional cost to the OWNER. 

3.4 ABANDONMENT 

A. ECNs document everything that is being removed. No piping is being abandoned in 
place.  

3.5 REHABILITATION 

A. Certain areas of existing structures, piping, conduits, and the like will be affected by 
WORK necessary to complete modifications under this Contract.  The CONTRACTOR 
shall be responsible to rehabilitate those areas affected by its construction activities. 

B. Where new rectangular openings are to be installed in concrete or concrete masonry 
walls or floors, the CONTRACTOR shall score the edges of each opening (both sides of 
wall or floor slab) by saw-cutting clean straight lines to a minimum depth of 1-inch and 
then chipping out the concrete.  Alternately, the sides of the opening (not the corners) 
may be formed by saw cutting completely through the slab or wall. Saw cuts deeper 
than 1-inch (or the depth of cover over existing reinforcing steel, whichever is less) 
shall not be allowed to extend beyond the limits of the opening.  Corners shall be made 
square and true by a combination of core drilling and chipping or grinding. Necessary 
precautions shall be taken during removal of concrete to prevent debris from falling into 
or entering adjacent tanks in service or from damaging adjacent equipment or piping.  
Saw cuts allowed to extend beyond the opening shall be repaired by filling with non-
shrink grout. The concrete around any exposed reinforcement steel shall be chipped 
back and exposed reinforcement steel cut a minimum of 2-inches from the finished face 
of the new opening and be painted with epoxy paint.  The inside face of the new 
opening shall be grouted with an epoxy cement grout to fill any voids and cover the 
exposed aggregate and shall be trowel-finished to provide a plumb and square opening. 
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C. Where new piping is installed in existing structures, the CONTRACTOR shall 
accurately position core-drilled openings in the concrete as indicated or otherwise 
required.  Openings shall be of sufficient size to permit a final alignment of pipelines 
and fittings without deflection of any part and to allow adequate space for satisfactory 
packing where pipe passes through the wall to provide watertightness around openings 
so formed.  The boxes or cores shall be provided with continuous keyways to hold the 
filling material in place, and they shall have a slight flare to facilitate grouting and the 
escape of entrained air during grouting. Before placing the non-shrink grout, concrete 
surfaces shall be sandblasted, thoroughly cleaned of sand and any other foreign matter, 
and coated with epoxy bonding compound. 

D. Pipes, castings, or conduits shall be grouted in place by pouring in grout under a head of 
at least 4-inches. The grout shall be poured or rammed or vibrated into place to fill 
completely the space between the pipes, castings, or conduits, and the sides of the 
openings so as to obtain the same watertightness as through the wall itself.  The grouted 
casings shall then be water cured. 

E. In locations where the surface of the grout will be exposed to view, the non-shrink grout 
shall be recessed approximately 1/2-inch and the recessed area filled with cement 
mortar grout. 

F. When new piping is to be connected to existing piping, the existing piping shall be cut 
square and ends properly prepared for the connection.  Any damage to the lining and 
coating of the existing piping shall be repaired. Dielectric insulating joints shall be 
installed at interconnections between new and existing piping. 

G. Where existing equipment, piping, and supports, electrical panels and devices, conduits, 
and associated appurtenances are removed, the CONTRACTOR shall rehabilitate the 
affected area such that little or no evidence of the previous installation remains.  
Openings in concrete floors, walls, and ceilings from piping, conduit, and fastener 
penetrations shall be filled with non-shrink grout and finished to match the adjacent 
area.  Concrete pads, bases associated with equipment, supports, and appurtenances 
shall be removed by chipping away concrete and cutting any exposed reinforced steel 
and anchor bolts a minimum of 2-inches below finished grade and be painted with 
epoxy paint.  The area of concrete to be rehabilitated shall be scored by saw cutting 
clean, straight lines to a minimum depth of 1-1/2 inches, and concrete within the scored 
lines removed to a depth of 1-1/2 inches (or the depth of cover over reinforcing steel, 
whichever is less).  The area within the scored lines shall be patched with non-shrink 
grout to match the adjacent grade and finish.  Abandoned connections to piping and 
conduits shall be terminated with blind flanges, caps, and plugs suited for the material, 
type, and service of the pipe or conduit. 

H. Existing reinforcement to remain in place shall be protected, cleaned, and extended into 
new concrete.  Existing reinforcement not to be retained shall be cut-off as follows: 

1. Where new concrete joins existing concrete at the removal line, reinforcement 
shall be cut-off flush with the concrete surface at the removal line. 

2. Where the concrete surface at the removal line is the finished surface, the 
reinforcement shall be cut back 2-inches below the finished concrete surface, the 
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ends painted with epoxy paint and the remaining holes patched with a cement 
mortar grout. 

I. Where existing handrailing is removed, post embedments and anchors shall be removed 
and post holes shall be filled with non-shrink grout flush to the floor surface.  At the 
point of continuation of existing handrailing, a new post with rail connections matching 
the existing handrailing system shall be installed.  New posts in existing concrete floors 
shall be installed in core-drilled socket holes and the annular space between the post and 
hole filled with non-shrink grout. 

J. Where reconstruction activities damage the painting and coating of adjacent or nearby 
facilities, the damaged areas shall be surface prepared and coated in accordance with 
Section 09 96 00 - Protective Coating to match the original painting and coating with a 
compatible system. Surfaces of equipment items that are to be relocated shall be 
prepared and be coated in accordance with Section 09 96 00 – Protective Coating. 

3.6 DISPOSAL 

A. Demolition and removal of debris shall minimize interference with roads, streets, walks, 
and other adjacent occupied or used facilities that shall not be closed or obstructed 
without permission from the OWNER.  Alternate routes shall be provided around 
closed or obstructed traffic ways. 

B. Site debris, rubbish, and other materials resulting from reconstruction operations shall 
be staged as directed by the Owner.  Structures and equipment to be demolished shall be 
cleaned prior to demolition and the wash water properly disposed of.  No trace of these 
structures shall remain prior to placing of backfill in the areas from which structures 
were removed. 

C. Refuse, debris, and waste materials resulting from demolition and clearing operations 
shall not be burned. 

3.7 OCCUPANCY AND POLLUTION CONTROL 

A. Water sprinkling, temporary enclosures, chutes, and other suitable methods shall be 
used to limit dust and dirt rising and scattering in the area. The CONTRACTOR shall 
comply with government regulations pertaining to environmental protection. 

B. Water shall not be used if it creates hazardous or objectionable conditions such as ice, 
flooding, or pollution. 

C. If asbestos containing materials are found to be present prior to start of work, control 
methods will be modified. 

3.8 CLEANING 

A. During and upon completion of WORK, the CONTRACTOR shall promptly remove 
tools and equipment, surplus materials, rubbish, debris, and dust and shall leave areas 
affected by WORK in a clean, approved condition. 
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B. Adjacent structures shall be cleaned of dust, dirt, and debris caused by reconstruction, 
as requested by the ENGINEER or directed by governing authorities, and adjacent areas 
shall be returned to condition existing prior to start of WORK. 

END OF SECTION 02 41 19 
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SECTION 03 10 00 

CONCRETE FORMING AND ACCESSORIES 

PART 1  GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Form-facing material for cast-in-place concrete. 

2. Form liners. 

3. Shoring, bracing, and anchoring. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. Hanford Documents 

Form A-6004-239 Expansion Anchor Installation Report (or company 
approved equivalent) 

B. Codes and Standards 

ACI 301 Specifications for Structural Concrete 

AC353 International Code Council Acceptance Criteria 

ASTM C1077 Standard Practive for Agencies Testing Concrete and 
Concrete Aggregate 

ASTM E329 Standard Specification for Agencies Engages in 
Construction Inspection, Testing, or Special Inspection 
Constrution Materials 

ACI 117 Specification for Tolerances of Concrete Construction 

1.3 DEFINITIONS 

A. Form-Facing Material: Temporary structure or mold for the support of concrete while 
the concrete is setting and gaining sufficient strength to be self-supporting. 
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B. Formwork: The total system of support of freshly placed concrete, including the mold 
or sheathing that contacts the concrete, as well as supporting members, hardware, and 
necessary bracing. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review the following: 

a. Special inspection and testing and inspecting agency procedures for field 
quality control. 

b. Construction, movement, contraction, and isolation joints 

c. Forms and form-removal limitations. 

d. Shoring and reshoring procedures. 

e. Anchor rod and anchorage device installation tolerances. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each of the following: 

1. Exposed surface form-facing material. 

2. Concealed surface form-facing material. 

3. Form liners. 

4. Form ties. 

5. Form-release agent. 

B. Shop Drawings: Prepared by, and signed and sealed by, a qualified professional 
engineer responsible for their preparation, detailing fabrication, assembly, and support 
of forms. 

1. For exposed vertical concrete walls, indicate dimensions and form tie locations. 

2. Indicate dimension and locations of construction and movement joints required 
to construct the structure in accordance with ACI 301. 

a. Location of construction joints is subject to approval of the Architect. 

3. Indicate location of waterstops. 

4. Indicate form liner layout and form line termination details. 

5. Indicate proposed schedule and sequence of stripping of forms, shoring removal, 
and reshoring installation and removal. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 20 of 581



RPP-SPEC-63839, Rev. 1 

03 10 00 – 3 

C. Samples: 

1. For Form Liners: 12-inch by 12-inch sample, indicating texture. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing and inspection agency. 

B. Research Reports: For insulating concrete forms indicating compliance with 
International Code Council Acceptance Criteria AC353. 

C. Field quality-control reports. 

D. Minutes of preinstallation conference. 

1.7 QUALITY ASSURANCE 

A. Testing and Inspection Agency Qualifications: An independent agency, acceptable to 
authorities having jurisdiction, qualified in accordance with ASTM C1077 and 
ASTM E329 for testing indicated. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Form Liners: Store form liners under cover to protect from sunlight. 

PART 2  PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, 
shores, and reshores in accordance with ACI 301, to support vertical, lateral, static, and 
dynamic loads, and construction loads that might be applied, until structure can support 
such loads, so that resulting concrete conforms to the required shapes, lines, and 
dimensions. 

1. Design wood panel forms in accordance with APA's "Concrete Forming 
Design/Construction Guide." 

2. Design formwork to limit deflection of form-facing material to 1/240 of center-
to-center spacing of supports. 

B. Design, engineer, erect, shore, brace, and maintain insulating concrete forms in 
accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and 
construction loads that might be applied, until structure can support such loads, so that 
resulting concrete conforms to the required shapes, lines, and dimensions. 

1. Design cross ties to transfer the effects of the following loads to the cast-in-
place concrete core: 

a. Wind Loads: As indicated on Drawings. 
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i. Horizontal Deflection Limit: Not more than 1/240 of the wall 
height. 

2.2 RELATED MATERIALS 

A. Reglets: Fabricate reglets of not less than 0.022-inch thick, galvanized-steel sheet. 
Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or 
debris. 

B. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, 
with bent tab anchors. Temporarily fill or cover face opening of slots to prevent 
intrusion of concrete or debris. 

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

E. Form-Release Agent: Commercially formulated form-release agent that does not bond 
with, stain, or adversely affect concrete surfaces and does not impair subsequent 
treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

2. Form release agent for form liners shall be acceptable to form liner 
manufacturer. 

F. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or 
metal form ties designed to resist lateral pressure of fresh concrete on forms and to 
prevent spalling of concrete on removal. 

1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of 
exposed concrete surface. 

2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in 
concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing. 

PART 3  EXECUTION 

3.1 INSTALLATION OF FORMWORK 

A. Comply with ACI 301. 

B. Construct formwork, so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117 and to comply with 
the Surface Finish designations specified in Section 033000 "Cast-In-Place Concrete" 
for as-cast finishes. 
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C. Limit concrete surface irregularities as follows: 

1. Surface Finish-1.0: ACI 117 Class D, 1 inch. 

2. Surface Finish-2.0: ACI 117 Class B, 1/4 inch. 

3. Surface Finish-3.0: ACI 117 Class A, 1/8 inch. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

1. Minimize joints. 

2. Exposed Concrete: Symmetrically align joints in forms. 

E. Construct removable forms for easy removal without hammering or prying against 
concrete surfaces. 

1. Provide crush or wrecking plates where stripping may damage cast-concrete 
surfaces. 

2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

3. Install keyways, reglets, recesses, and other accessories, for easy removal. 

F. Do not use rust-stained, steel, form-facing material. 

G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces. 

1. Provide and secure units to support screed strips 

2. Use strike-off templates or compacting-type screeds. 

H. Provide temporary openings for cleanouts and inspection ports where interior area of 
formwork is inaccessible. 

1. Close openings with panels tightly fitted to forms and securely braced to prevent 
loss of concrete mortar. 

2. Locate temporary openings in forms at inconspicuous locations. 

I. Chamfer exterior corners and edges of permanently exposed concrete. 

J. At construction joints, overlap forms onto previously placed concrete not less than 12 
inches. 

K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work. 

1. Determine sizes and locations from trades providing such items. 
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2. Obtain written approval of Architect prior to forming openings not indicated on 
Drawings. 

L. Construction and Movement Joints: 

1. Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

2. Install so strength and appearance of concrete are not impaired, at locations 
indicated or as approved by Architect. 

3. Place joints perpendicular to main reinforcement. 

4. Locate joints for beams, slabs, joists, and girders in the middle third of spans. 

a. Offset joints in girders a minimum distance of twice the beam width 
from a beam-girder intersection. 

5. Locate horizontal joints in walls and columns at underside of floors, slabs, 
beams, and girders and at the top of footings or floor slabs. 

6. Space vertical joints in walls as indicated on Drawings. 

a. Locate joints beside piers integral with walls, near corners, and in 
concealed locations where possible. 

M. Provide temporary ports or openings in formwork where required to facilitate cleaning 
and inspection. 

1. Locate ports and openings in bottom of vertical forms, in inconspicuous 
location, to allow flushing water to drain. 

2. Close temporary ports and openings with tight-fitting panels, flush with inside 
face of form, and neatly fitted, so joints will not be apparent in exposed concrete 
surfaces. 

N. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, 
dirt, and other debris just before placing concrete. 

O. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment. 

P. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement. 

3.2 INSTALLATION OF EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining 
work that is attached to or supported by cast-in-place concrete. 
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1. Use setting drawings, templates, diagrams, instructions, and directions furnished 
with items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying 
with tolerances in Section 7.5 of AISC 303. 

3. Install reglets to receive waterproofing and to receive through-wall flashings in 
outer face of concrete frame at exterior walls, where flashing is shown at lintels, 
shelf angles, and other conditions. 

4. Install dovetail anchor slots in concrete structures, as indicated on Drawings. 

5. Clean embedded items immediately prior to concrete placement. 

3.3 REMOVING AND REUSING FORMS 

A. Formwork for sides of beams, walls, columns, and similar parts of the Work that does 
not support weight of concrete may be removed after cumulatively curing at not less 
than 50 deg F for 24 hours after placing concrete.  Concrete has to be hard enough to 
not be damaged by form-removal operations, and curing and protection operations need 
to be maintained. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that 
support weight of concrete in place until concrete has achieved at least 70 
percent of its 28-day design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms 
without loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work. 

1. Split, frayed, delaminated, or otherwise damaged form-facing material are 
unacceptable for exposed surfaces. 

2. Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close 
joints. 

1. Align and secure joints to avoid offsets. 

2. Do not use patched forms for exposed concrete surfaces unless approved by 
Architect. 

3.4 SHORING AND RESHORING INSTALLATION 

A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and 
reshoring. 

1. Do not remove shoring or reshoring until measurement of slab tolerances is 
complete. 
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B. In multistory construction, extend shoring or reshoring over a sufficient number of 
stories to distribute loads in such a manner that no floor or member will be excessively 
loaded or will induce tensile stress in concrete members without sufficient steel 
reinforcement. 

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate 
and provide adequate reshoring to support construction without excessive stress or 
deflection. 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified testing and inspecting agency to 
perform field tests and inspections and prepare test reports. 

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

C. Inspections: 

1. Inspect formwork for shape, location, and dimensions of the concrete member 
being formed. 

2. Inspect insulating concrete forms for shape, location, and dimensions of the 
concrete member being formed. 

END OF SECTION 03 10 00 
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SECTION 03 15 00 

POST-INSTALLED CONCRETE ANCHORS  

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Purchasing and installing post-installed concrete anchors.   

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. Hanford Documents 

Form A-6004-239 Expansion Anchor Installation Report (or company 
approved equivalent) 

B. International Code Council (ICC) 

IBC, 2015 International Building Code®1 

C. ICC Evaluation Service, Inc. (ICC-ES) 

ICC-ES ESR-1917 Hilti Kwik Bolt®2 TZ Carbon and Stainless Steel 
Anchors in Cracked and Uncracked Concrete 

ICC-ES ESR-1545 Hilti HSL-3 Carbon Steel and HSL-3-R Stainless Steel 
Heavy Duty Expansion Anchors for Cracked and 
Uncracked Concrete 

ICC-ES ESR-3187 Hilti HIT-HY 200 Adhesive Anchors and Post Installed 
Reinforcing Bar Connections in Concrete 

ICC-ES ESR-1546 Hilti HDA Carbon Steel and Stainless Steel Undercut 
Anchors for Cracked and Uncracked Concrete 

ICC-ES ESR-2508 Simpson Strong-Tie Set-XP Epoxy Adhesive Anchors 
and Post-Installed Reinforcing Bar Connections in 
Cracked and Uncracked Concrete 

 
1 International Building Code and IBC are registered trademarks of International Code Council, Inc., Brea, California. 
2 Kwik Bolt is a registered trademark of Hilti Corporation, Schaan, Liechtenstein.  
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1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. Approval Required 

1. Certificate of Compliance:  Provide Certificate of Compliance for cast-in-place 
anchors indicating they meet the requirements of this Specification. 

2. Training Records (Paragraph 1.4.A):  5 days before installation. 

3. Special Inspection Qualifications (Paragraph 1.4.C):  Five days minimum before 
start of installation. 

4. Installation Inspection Reports (Paragraph 3.4.A.1):  Within ten days after work 
is complete. 

C. Approval Not Required 

1. Drawings, Diagrams, Templates, and Instructions:  Within ten days after work is 
complete. 

1.4 QUALITY ASSURANCE 

The Seller shall comply with the following Quality Assurance requirements in addition to those 
of the Contract Statement of Work: 

A. Contractor shall train post-installed anchor installers.  Installers shall be trained to the 
anchor manufacturer’s installation instructions, design document requirements, and the 
anchor installation report.  Contractor shall deliver installer training records to the 
Company. 

B. Misrepresented Products:  See the Contract Statement of Work for required measures to 
prevent use of misrepresented products. 

C. Post-Installed Anchor Special Inspector Qualifications. 

1. Two years’ experience in concrete inspection and/or certification from 
American Concrete Institute, ICC, International Conference of Building 
Officials, or other recognized concrete inspection agency to be provided by the 
Tank Operations Contractor (TOC). 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. See Contract Statement of Work for general requirements. 

PART 2  PRODUCTS 

2.1 SUBSTITUTES 

A. See Contract Statement of Work for substitution approvals. 
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2.2 MATERIALS 

A. Post-installed anchors:  Industry standard wedge-type having a published evaluation 
report (by ICC-ES), with anchor descriptions, tables of allowable tension and shear 
loads (including seismic and wind qualifications), and test findings.  

B. Epoxy anchored rebar having a published evaluation report (by IICC-ES), with tables of 
allowable tension and shear loads (including seismic and wind), and test findings for 
cracked and uncracked concrete.  

C. Hilti Corporation or approved equal: 

1. Kwik Bolt TZ Expansion Anchor. 

2. HDA Metric Undercut Anchor. 

3. HY-200 Epoxy adhesive 

D. Simpson Strong-Tie Company, Inc. or approved equal: 

1. Simpson Strong-Tie Set-XP Epoxy Adhesive. 

E. Anchors located in dry, interior locations may be carbon steel.  Anchors located in wet 
or potentially wet interior locations (e.g., water building installations) and exterior 
locations shall be stainless steel.   

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine areas where expansion anchors are to be installed and notify the Washington 
River Protection Solutions TOC Construction Representative, in writing, of conditions 
detrimental to proper and timely completion of work.  Do not proceed with work until 
unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. For expansion anchors larger than 3/8 in., locate rebar by scanning before drilling.  For 
expansion anchors 3/8 in. or smaller, avoid cutting rebar by using a drill with a 
concealed-metal detector shutoff. 

B. Do not install anchors in concrete prior to 28 days after concrete placement unless it can 
be shown by testing (via field-cured test cylinders) that the concrete design strength has 
been obtained. 

3.3 INSTALLATION 

A. Expansion Anchor Installation 

1. Install anchors shown on the Drawings in accordance with training. 
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2. Metal embedded in existing concrete may be cut when drilling for installation of 
anchors.  Notify the TOC Construction Representative if metal is encountered 
when drilling for evaluation.   

3. When an anchor is replaced with an anchor of diameter one size larger, maintain 
the spacing requirements and effective embedment depth of the original size 
anchor. 

B. Adhesive Anchor Installation 

1. Install anchors shown on the Drawings in accordance with training. 

2. Metal embedded in existing concrete may be cut when drilling for installation of 
anchors.  Notify the TOC Construction Representative if metal is encountered 
when drilling for evaluation.   

3. Install epoxy adhesive anchors per manufacturer’s requirements. 

3.4 FIELD INSPECTIONS AND TESTS 

A. Special Inspection is required for all anchor bolt installations.  This shall be done in 
accordance with Section 4 of the applicable ICC-ES Evaluation Report.  The special 
inspector shall be on the jobsite during anchor installation to verify anchor type, anchor 
dimensions, hole dimensions, hole cleaning procedures, anchor spacing, edge distances, 
drill bit size, anchor embedment, and tightening torque.   

Special Inspection Services referenced herein shall be provided by an off-site testing 
and inspection agency with personnel that have the proper certification as noted in 
Paragraph 1.4. 

1. Complete inspections shall be documented by the inspector on 
Form A-6004-239, “Expansion Anchor Installation Report” (or Company-
approved equivalent) and submitted to the TOC Construction Representative for 
approval.   

END OF SECTION 03 15 00 
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SECTION 03 20 00 

CONCRETE REINFORCING 

PART 1  GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel reinforcement bars. 

2. Welded-wire reinforcement. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. Hanford Documents 

Form A-6004-239 Expansion Anchor Installation Report (or company 
approved equivalent) 

B. Codes and Standards 

ACI 318 Building Code Requirements for Structural Concrete and 
Commentary 

ACI SP-066 American Concrete Institute  

ASTM A706/A706M Standard Specification for Low-Alloy Steel Deformed 
and Plain Bars for Concrete 

ASTM A1064/A1064M Standard Specification for Steel Wire and Welded Wire 
Reinforcement, Plain and Deformed, for Concrete 

ASTM A184/A184M Standard Specification for Welded Defored Steel Bar 
Mats for Concrete Reinforcement 

ASTM A615 Standard Specification for Defored and Plain Carbon-
Steel Bars for Concrete Reinforcement 

ASTM C1077 Standard Practice for Agencies Testing Concrete 
Aggregates for Use in Construction and Criteria for 
Testing Agency Evaluation 
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ASTM E329 Standard Specification for Agencies Engaged in 
Construction Inspection, Testing or Special Inspection 

AWS D1.4/D1.4M Sructural Welding Code – Reinforcing Steel 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Onsite Staging Area. 

1. Review the following: 

a. Special inspection and testing and inspecting agency procedures for field 
quality control. 

b. Construction contraction and isolation joints. 

c. Steel-reinforcement installation. 

1.4 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Each type of steel reinforcement. 

2. Bar supports. 

3. Mechanical splice couplers. 

B. Shop Drawings: Comply with ACI SP-066: 

1. Include placing drawings that detail fabrication, bending, and placement. 

2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent 
bar diagrams, bar arrangement, location of splices, lengths of lap splices, details 
of mechanical splice couplers, details of welding splices, tie spacing, hoop 
spacing, and supports for concrete reinforcement. 

C. Construction Joint Layout: Indicate proposed construction joints required to build the 
structure. 

1. Location of construction joints is subject to approval of the Architect. 

1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1. Reinforcement to Be Welded: Welding procedure specification in accordance 
with AWS D1.4/D1.4M 

B. Material Test Reports: For the following, from a qualified testing agency: 

1. Steel Reinforcement: 
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a. For reinforcement to be welded, mill test analysis for chemical 
composition and carbon equivalent of the steel in accordance with 
ASTM A706/A706M. 

2. Mechanical splice couplers. 

C. Field quality-control reports. 

D. Minutes of preinstallation conference. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent agency, acceptable to authorities 
having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for 
testing indicated. 

B. Welding Qualifications: Qualify procedures and personnel in accordance with 
AWS D1.4/D 1.4M. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending 
and damage. 

1. Store reinforcement to avoid contact with earth. 

2. Do not allow stainless steel reinforcement to come into contact with uncoated 
reinforcement. 

PART 2  PRODUCTS 

2.1 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A615/A615M, Grade 60  

B. Steel Bar Mats: ASTM A184/A184M, fabricated from ASTM A615/A615M, Grade 60 
, deformed bars, assembled with clips. 

C. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated 
from as-drawn steel wire into flat sheets. 

D. Deformed-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, flat sheet. 

2.2 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, cut true to length 
with ends square and free of burrs. 

B. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded-wire reinforcement in place. 
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1. Manufacture bar supports from steel wire, plastic, or precast concrete in 
accordance with CRSI's "Manual of Standard Practice," of greater compressive 
strength than concrete and as follows: 

a. For concrete surfaces exposed to view, where legs of wire bar supports 
contact forms, use CRSI Class 1 plastic-protected steel wire, all-plastic 
bar supports, or CRSI Class 2 stainless steel bar supports. 

C. Mechanical Splice Couplers: ACI 318 Type 1 or Type 2, same material of reinforcing 
bar being spliced. 

D. Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch in 
diameter. 

1. Finish: Plain, Class A, 12-inch wire length. 

2.3 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

PART 3  EXECUTION 

3.1 PREPARATION 

A. Protection of In-Place Conditions: 

1. Do not cut or puncture vapor retarder. 

2. Repair damage and reseal vapor retarder before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials 
that reduce bond to concrete. 

3.2 INSTALLATION OF STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting 
reinforcement. 

B. Accurately position, support, and secure reinforcement against displacement. 

1. Locate and support reinforcement with bar supports to maintain minimum 
concrete cover. 

2. Do not tack weld crossing reinforcing bars. 

C. Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, 
or not less than 1-1/3 times size of large aggregate, whichever is greater. 

D. Provide concrete coverage in accordance with ACI 318. 

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 
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F. Splices: Lap splices as indicated on Drawings. 

1. Bars indicated to be continuous, and all vertical bars shall be lapped not less 
than 36 bar diameters at splices, or 24 inches, whichever is greater. 

2. Stagger splices in accordance with ACI 318. 

3. Mechanical Splice Couplers: Install in accordance with manufacturer's 
instructions. 

4. Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated 
on Drawings. 

G. Install welded-wire reinforcement in longest practicable lengths. 

1. Support welded-wire reinforcement in accordance with CRSI "Manual of 
Standard Practice." 

a. For reinforcement less than W4.0 or D4.0, continuous support spacing 
shall not exceed 12 inches. 

2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches 
for plain wire and 8 inches for deformed wire. 

3. Offset laps of adjoining sheet widths to prevent continuous laps in either 
direction. 

4. Lace overlaps with wire. 

3.3 JOINTS 

A. Construction Joints: Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. 

2. Continue reinforcement across construction joints unless otherwise indicated. 

3. Do not continue reinforcement through sides of strip placements of floors and 
slabs. 

B. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. 
Lubricate or asphalt coat one-half of dowel length, to prevent concrete bonding to one 
side of joint. 

3.4 INSTALLATION TOLERANCES 

A. Comply with ACI 117. 
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3.5 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified testing and inspecting agency to 
perform field tests and inspections and prepare test reports. 

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

C. Inspections: 

1. Steel-reinforcement placement. 

2. Steel-reinforcement mechanical splice couplers. 

D. Manufacturer's Inspections: Engage manufacturer of structural thermal break insulated 
connection system to inspect completed installations prior to placement of concrete, and 
to provide written report that installation complies with manufacturer's written 
instructions. 

END OF SECTION 03 20 00 
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SECTION 03 30 00 

CAST-IN-PLACE CONCRETE 

PART 1  GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Cast-in-place concrete, including concrete materials, mixture design, placement 
procedures, and finishes. 

B. Related Requirements: 

1. Section 03 10 00 "Concrete Forming and Accessories" for form-facing materials 
and form liners. 

2. Section 03 20 00 "Concrete Reinforcing" for steel reinforcing bars and welded-
wire reinforcement. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. Hanford Documents 

Form A-6004-239 Expansion Anchor Installation Report (or company 
approved equivalent) 

B. Washington Administrative Code (WAC) 

WAC 173-303-640 Dangerous Waste Regulations 

C. Codes and Standards 

AASHTO M 182 Standard Specification for Bulap Cloth Made from Jute or 
Kenaf and Cotton Mats 

ACI 117 Specification for Tolerances for Concrete Construction 
and Materials and Commentary 

ACI 301 Specifications for Structural Concrete 

ACI 302.1R Guide for Concrete Floor and Slab Construction 

ACI 305.1 Specification for Hot Weather Concreting 
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ACI 306.1 Standard Specification for Cold Weather Concreting 

ACI 308.1 Standard Specification for Curing Contrete 

ACI 318 Building Code Portal 

ANSI/AISC 303 Code of Standard Practice for Steel Buildings and Bridges 

ASTM D2240 Standard Test Method for Rubber Property 

ASTM 31  

ASTM C1017 Standard Specification for Chemical Admixtures for Use 
in Producing Flowing Concrete 

ASTM C1059 Standard Specification for Latex Bonding Agents 

ASTM C1064 Standard Test Method for Temperature of Freshly Mixed 
Hydraulic-Cement Concrete 

ASTM C1077 Standard Practice for Acencies Testing Concrete and 
Concrete Aggregates for Use in Construction and Criteria 
for Testing Agency Evaluation 

ASTM C109 Standard for Cement Mortar Compression Testing 

ASTM C1157 Standard Performance Specification for Hydraulic 
Cements 

ASTM C1240 Standard Specification for Silica Fume Used in 
Cementitious Mixtures 

ASTM C1293 Standard Test Method for Determination of Length 
Change of Concrete Due to Alkali-Silica Reaction 

ASTM C143 Standard Test Method Slump of Cydraulic Cement 
Concrete 

ASTM C150 Standard Specification for Portland Cement 

ASTM C1567 Accelerated Mortar Bar Method 

ASTM C1611 Standard Test Method for Slump Flow of Self-
Consolidating Concrete 

ASTM C171 Standard Specification for Seet Materials for Curing 
Concrete 

ASTM C172 Standard Practice for Sampling Freshly Mixed Concrete 
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ASTM C219 Standard Terminology Relating to Hydraulic and Other 
Inorganic Cements 

ASTM C231 Testing Air Content of Concrete With a Type B Pressure 
Meter 

ASTM C260 Standard Specification for Air-Entraining Admixtures for 
Concrete 

ASTM C31 Standard Practice for Making and Curing Concrete Test 
Specimens in the Field 

ASTM C39 Concrete Cylinder Compression Testing 

ASTM C494 Standard Specification for Chemical Admixtures for 
Concrete 

ASTM C567 Standard Test Method for Determining Density of 
Structural Lightweight Concrete 

ASTM C618 Standard Specification for Coal Fly Ash and Raw or 
Calcined Natural Pozzolan for Use in Concrete 

ASTM C881 Standard Specification for Epoxy-Resin-Base Bonding 
Systems for Concrete 

ASTM C94 Standard Specification for Ready-Mixed Concrete 

ASTM C979 Standard Specification for Pigments Integrally Colored 
Concrete 

ASTM C989 Standard Specification for Working With Slag Cement 

ASTM D1752 Standard Specification for Preformed Sponge Rubber, 
Cork and Recycled PVC Expansion Joint Fillers for 
Concrete Paving and Structural Construction 

ASTM E1155 Standard Specification for Determining FF Floor Flatness 
and FL Floor Levelness Numbers 

ASTM E1745 Standard Specification for Plastic Water Vapor Retarders 
Used in Contact with Soil or Granular Fill under Concrete 
Slabs 

ASTM E329 Standard Specification for Agencies Engaged in 
Construction Inspection, Testing, or Special Inspection 
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1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of 
the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and 
silica fume; materials subject to compliance with requirements. 

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site or approved virtual 
meeting. 

1. Require representatives of each entity directly concerned with cast-in-place 
concrete to attend, including the following: 

a. Contractor's superintendent. 

b. Independent testing agency responsible for concrete design mixtures. 

c. Ready-mix concrete manufacturer. 

d. Concrete Subcontractor. 

2. Review the following: 

a. Special inspection and testing and inspecting agency procedures for field 
quality control. 

b. Construction joints, control joints, isolation joints, and joint-filler strips. 

c. Semi-rigid joint fillers. 

d. Vapor-retarder installation. 

e. Anchor rod and anchorage device installation tolerances. 

f. Cold and hot weather concreting procedures. 

g. Concrete finishes and finishing. 

h. Curing procedures. 

i. Forms and form-removal limitations. 

j. Methods for achieving specified floor and slab flatness and levelness. 

k. Floor and slab flatness and levelness measurements. 

l. Concrete repair procedures. 

m. Concrete protection. 
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n. Initial curing and field curing of field test cylinders. (ASTM 
C31/C31M.) 

o. Protection of field cured field test cylinders. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each of the following  

1. Portland cement. 

2. Fly ash. 
3. Slag cement. 

4. Blended hydraulic cement. 

5. Silica fume. 

6. Performance-based hydraulic cement 

7. Aggregates. 

8. Admixtures: 

a. Include limitations of use, including restrictions on cementitious 
materials, supplementary cementitious materials, air entrainment, 
aggregates, and temperature at time of concrete placement, relative 
humidity at time of concrete placement, curing conditions, and use of 
other admixtures. 

9. Vapor retarders. 

10. Floor and slab treatments. 

11. Liquid floor treatments. 

12. Curing materials. 

13. Joint fillers. 

14. Repair materials. 

B. Design Mixtures: Before mixing, submit concrete materials, mix design, and mix 
proportions, in accordance with ACI 301, Section 4.1.2. Identify each material to be 
used in concrete, including amount, by weight, to be utilized in each cubic yard of 
plastic mix. For each concrete mixture, include the following: 

1. Mixture identification. 

2. Minimum 28-day compressive strength. 

3. Durability exposure class. 
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4. Maximum w/cm. 

5. Slump limit. 

6. Air content. 

7. Nominal maximum aggregate size. 

8. Indicate amounts of mixing water to be withheld for later addition at Project site 
if permitted. 

9. Include manufacturer's certification that permeability-reducing admixture is 
compatible with mix design. 

10. Include certification that dosage rate for permeability-reducing admixture 
matches dosage rate used in performance compliance test. 

11. Intended placement method. 

12. Submit alternate design mixtures when characteristics of materials, Project 
conditions, weather, test results, or other circumstances warrant adjustments. 

C. Shop Drawings: 

1. Construction Joint Layout: Indicate proposed construction joints required to 
construct the structure. 

a. Location of construction joints is subject to approval of the Architect. 

D. Samples: For manufacturer's standard colors for color pigment. 

E. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete 
Mixtures" Article, including the following: 

1. Concrete Class designation. 

2. Location within Project. 

3. Exposure Class designation. 

4. Formed Surface Finish designation and final finish. 

5. Final finish for floors. 

6. Curing process. 

7. Floor treatment if any. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For the following: 
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1. Installer: Include copies of applicable ACI certificates. 

2. Ready-mixed concrete manufacturer. 

3. Testing agency: Include copies of applicable ACI certificates. 

B. Material Certificates: For each of the following, signed by manufacturer: 

1. Cementitious materials. 

2. Admixtures. 

3. Fiber reinforcement. 

4. Curing compounds. 

5. Floor and slab treatments. 

6. Bonding agents. 

7. Adhesives. 

8. Vapor retarders. 

9. Semi-rigid joint filler. 

10. Joint-filler strips. 

11. Repair materials. 

C. Material Test Reports: For the following, from a qualified testing agency: 

1. Portland cement. 

2. Fly ash. 

3. Slag cement. 

4. Blended hydraulic cement. 

5. Silica fume. 

6. Performance-based hydraulic cement. 

7. Aggregates. 

8. Admixtures: 

a. Permeability-Reducing Admixture: Include independent test reports, 
indicating compliance with specified requirements, including dosage rate 
used in test. 
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D. Floor surface flatness and levelness measurements report, indicating compliance with 
specified tolerances. 

E. Research Reports: 

1. For concrete admixtures in accordance with ICC's Acceptance Criteria AC198. 

2. For sheet vapor retarder/termite barrier, showing compliance with ICC AC380. 

F. Preconstruction Test Reports: For each mix design. 

G. Field quality-control reports. 

H. Minutes of preinstallation conference. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs Project personnel qualified 
as an ACI-certified Flatwork Technician and Finisher and a supervisor who is a 
certified ACI Flatwork Concrete Finisher/Technician or an ACI Concrete Flatwork 
Technician with experience installing and finishing concrete. 

1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor 
Installer. 

B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in 
manufacturing ready-mixed concrete products and that complies with 
ASTM C94/C94M requirements for production facilities and equipment. 

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready 
Mixed Concrete Production Facilities." 

C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance 
with ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-
certified Concrete Quality Control Technical Manager. 

1. Personnel performing laboratory tests shall be an ACI-certified Concrete 
Strength Testing Technician and Concrete Laboratory Testing Technician, 
Grade I. Testing agency laboratory supervisor shall be an ACI-certified 
Concrete Laboratory Testing Technician, Grade II. 

D. Field Quality Control Testing Agency Qualifications: An independent 
agency, acceptable to authorities having jurisdiction, qualified in accordance with 
ASTM C1077 and ASTM E329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as an ACI Concrete Field 
Testing Technician, Grade 1, in accordance with ACI CPP 610.1 or an 
equivalent certification program. 
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1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform 
preconstruction testing on each concrete mixture. 

1. Include the following information in each test report: 

a. Admixture dosage rates. 

b. Slump. 

c. Air content. 

d. Seven-day compressive strength. 

e. 28-day compressive strength. 

f. Permeability. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Comply with ASTM C94/C94M and ACI 301. 

1.10 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows. 

1. Protect concrete work from physical damage or reduced strength that could be 
caused by frost, freezing actions, or low temperatures. 

2. When average high and low temperature is expected to fall below 40 deg F for 
three successive days, maintain delivered concrete mixture temperature within 
the temperature range required by ACI 301. 

3. Do not use frozen materials or materials containing ice or snow. 

4. Do not place concrete in contact with surfaces less than 35 deg F, other than 
reinforcing steel. 

5. Do not use calcium chloride, salt, or other materials containing antifreeze agents 
or chemical accelerators unless otherwise specified and approved in mixture 
designs. 

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows: 

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 
Keep subgrade uniformly moist without standing water, soft spots, or dry areas. 
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1.11 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor 
retarder/termite barrier material and accessories for sheet vapor retarder/ termite barrier 
and accessories that do not comply with requirements or that fail to resist penetration by 
termites within specified warranty period. 

1. Warranty Period: 10 years from date of Substantial Completion. 

PART 2  PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 unless modified by requirements in the 
Contract Documents. 

2.2 CONCRETE MATERIALS 

A. Source Limitations: 

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer 
for entire Project. 

2. Obtain each type or class of cementitious material of the same brand from the 
same manufacturer's plant. 

3. Obtain aggregate from single source. 

4. Obtain each type of admixture from single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C150/C150M, Type I. 

2. Fly Ash: ASTM C618, Class C or F. 

3. Slag Cement: ASTM C989/C989M, Grade 100 or 120. 

4. Silica Fume: ASTM C1240 amorphous silica. 

5. Performance-Based Hydraulic Cement: ASTM C1157/C1157M: Type GU, 
general use  

C. Normal-Weight Aggregates: ASTM C33/C33M, 3M coarse aggregate or better, graded. 
Provide aggregates from a single source. 

1. Alkali-Silica Reaction: Comply with one of the following: 

a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year 
when tested in accordance with ASTM C1293. 
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b. Expansion Results of Aggregate and Cementitious Materials in 
Combination: Not more than 0.10 percent at an age of 16 days when 
tested in accordance with ASTM C1567. 

2. Alkali Content in Concrete: Not more than 4 lb./cu. yd. for moderately reactive 
aggregate or 3 lb./cu. yd. for highly reactive aggregate, when tested in 
accordance with ASTM C1293 and categorized in accordance with 
ASTM C1778, based on alkali content being calculated in accordance with 
ACI 301. 

3. Maximum Coarse-Aggregate Size: 1-inch nominal. 

4. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Air-Entraining Admixture: ASTM C260/C260M. 

E. Chemical Admixtures: Certified by manufacturer to be compatible with other 
admixtures that do not contribute water-soluble chloride ions exceeding those permitted 
in hardened concrete. Do not use calcium chloride or admixtures containing calcium 
chloride in steel-reinforced concrete. 

1. Water-Reducing Admixture: ASTM C494/C494M, Type A. 

2. Retarding Admixture: ASTM C494/C494M, Type B. 

3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D. 

4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F. 

5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, 
Type G. 

6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II. 

7. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, 
anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a 
protective barrier and minimizing chloride reactions with steel reinforcement in 
concrete and complying with ASTM C494/C494M, Type C. 

a. Approved Manufacturers 

i. BASF Corporation 
ii. Euclid Chemical Company 
iii. GCP Applied Technologies Inc. 
iv. Sika Corporation  
v. Or an Approved Equal 

8. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially 
formulated, non-set-accelerating, anodic inhibitor or mixed cathodic and anodic 
inhibitor; capable of forming a protective barrier and minimizing chloride 
reactions with steel reinforcement in concrete. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 47 of 581



RPP-SPEC-63839, Rev. 1 

03 30 00 – 12 

a. Approved Manufacturers 

i. BASF Corporation 
ii. Cortec Corporation 
iii. GCP Applied Technologies Inc. 
iv. Sika Corporation  
v. Specialty Products Group 
vi. Or an Approved Equal 

9. Permeability-Reducing Admixture: ASTM C494/C494M, Type S, hydrophilic, 
permeability-reducing crystalline admixture, capable of reducing water 
absorption of concrete exposed to hydrostatic pressure (PRAH). 

a. Approved Manufacturers 

i. AQUAFIN Inc. 
ii. Kryton International Inc. 
iii. Xypex Chemical Corporation 
iv. Or an Approved Equal 

b. Permeability: No leakage when tested in accordance with U.S. Army 
Corps of Engineers CRC C48 at a hydraulic pressure of 200 psi for 14 
days. 

F. Color Pigment: ASTM C979/C979M, synthetic mineral-oxide pigments, color 
stable, free of carbon black, nonfading, and resistant to lime and other alkalis. 

1. Approved Manufacturers 

a. BASF Corporation  

b. Butterfield Color Solutions 

c. Euclid Chemical Company 

d. Solomon Colors 

e. Or an Approved Equal 

2. Color: As selected by Architect from manufacturer's full range. 

G. Water and Water Used to Make Ice: ASTM C94/C94M, potable  

2.3 VAPOR RETARDERS 

A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A; not less than 10 mils thick. 
Include manufacturer's recommended adhesive or pressure-sensitive tape. 

1. Approved Manufacturers 

a. ISI Building Products 
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b. Stego Industries 

c. Tex-Trude 

d. Or an Approved Equal 

B. Sheet Vapor Retarder, Class C: ASTM E1745, Class C; not less than 10 mils thick. 
Include manufacturer's recommended adhesive or pressure-sensitive joint tape. 

1. Approved Manufacturers 

a. ISI Building Products 

b. Stego Industries 

c. Tex-Trude 

d. Or an Approved Equal 

2.4 CURING MATERIALS 

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. when dry. 

B. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet. 

1. Color: 

a. Ambient Temperature below 50 deg F: Black. 

b. Ambient Temperature between 50 deg F and 85 deg F: Any color. 

c. Ambient Temperature above 85 deg F: White. 

C. Water: Potable or complying with ASTM C1602/C1602M. 

D. Do not use curing compounds on surfaces to receive special protective coating. 

2.5 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic 
fiber or ASTM D1752, cork or self-expanding cork. 

B. Semi-rigid Joint Filler: Two-component, semi-rigid, 100 percent solids, epoxy resin 
with a Type A shore durometer hardness of 80 or aromatic polyurea with a Type A 
shore durometer hardness range of 90 to 95 in accordance with ASTM D2240. 

C. Bonding Agent: ASTM C1059/C1059M, Type II, non-redispersible, acrylic emulsion or 
styrene butadiene. 
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D. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class suitable for application temperature and 
of grade and class to suit requirements, and as follows: 

1. Types I and II, nonload bearing applications and Types IV and V, load 
bearing application, for bonding hardened or freshly mixed concrete to 
hardened concrete. 

2.6 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/8 inch and that can be feathered at edges to match 
adjacent floor elevations. 

1. Cement Binder: ASTM C150/C150M Portland cement or hydraulic or blended 
hydraulic cement, as defined in ASTM C219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, 
conditions, and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand, as 
recommended by underlayment manufacturer. 

4. Compressive Strength: Not less than 4000 psi at 28 days when tested in 
accordance with ASTM C109/C109M. 

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface 
to match adjacent floor elevations. 

1. Cement Binder: ASTM C150/C150M Portland cement or hydraulic or blended 
hydraulic cement, as defined in ASTM C219. 

2. Primer: Product of topping manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as 
recommended by topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi at 28 days when tested in 
accordance with ASTM C109/C109M. 

2.7 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the 
basis of laboratory trial mixture or field test data, or both, in accordance with ACI 301. 

1. Use a qualified testing agency for preparing and reporting proposed mixture 
designs, based on laboratory trial mixtures. 
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B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other 
than portland cement in concrete as follows: 

1. Fly Ash or Other Pozzolans: 25 percent by mass. 

2. Slag Cement: 50 percent by mass. 

3. Silica Fume: 10 percent by mass. 

4. Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent 
by mass, with fly ash or pozzolans not exceeding 25 percent by mass and silica 
fume not exceeding 10 percent by mass. 

5. Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with 
fly ash or pozzolans not exceeding 25 percent by mass and silica fume not 
exceeding 10 percent by mass. 

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing, or plasticizing admixture in 
concrete, as required, for placement and workability. 

2. Use water-reducing and -retarding admixture when required by high 
temperatures, low humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use 
industrial slabs, and concrete with a w/cm below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 

5. Use permeability-reducing admixture in concrete mixtures where indicated. 

D. Color Pigment: Add color pigment to concrete mixture in accordance with 
manufacturer's written instructions and to result in hardened concrete color consistent 
with approved mockup. 

2.8 CONCRETE MIXTURES 

A. Class A: Normal-weight concrete used for footings, grade beams, and tie beams. 

1. Exposure Class: ACI 318 F1. 

2. Minimum Compressive Strength:  4000 psi at 28 days. 

3. Maximum w/cm: 0.45. 

4. Slump Limit: 5 inches plus or minus 1 inch before adding high-range water-
reducing admixture or plasticizing admixture at Project site. 

5. Air Content: 
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6. Exposure Class F1: 4.5 percent, plus or minus 1.5 percent at point of delivery 
for concrete containing 1-inch nominal maximum aggregate size. 

7. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent 
by weight of cement. 

B. Class B: Normal-weight concrete used for interior slabs-on-ground. 

1. Exposure Class: ACI 318 F0. 

2. Minimum Compressive Strength:  4000 psi at 28 days. 

3. Maximum w/cm: 0.45. 

4. Slump Limit: 5 inches plus or minus 1 inch before adding high-range water-
reducing admixture or plasticizing admixture at Project site. 

5. Air Content: 

a. Exposure Class F1: 4.5 percent, plus or minus 1.5 percent at point of 
delivery for concrete containing 1-inch nominal maximum aggregate 
size. 

6. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent 
by weight of cement. 

C. Class C: Normal-weight concrete used for concrete toppings. 

1. Exposure Class: ACI 318 F1. 

2. Minimum Compressive Strength:  4000 psi at 28 days. 

3. Maximum w/cm: 0.45. 

4. Slump Limit: 5 inches plus or minus 1 inch before adding high-range water-
reducing admixture or plasticizing admixture at Project site. 

5. Air Content: 

a. Exposure Class F1: 4.5 percent, plus or minus 1.5 percent at point of 
delivery for concrete containing 1-inch nominal maximum aggregate 
size. 

6. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent 
by weight of cement. 

2.9 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with 
ASTM C94/C94M and furnish batch ticket information. 
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B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete in 
accordance with ASTM C94/C94M. Mix concrete materials in appropriate drum-type 
batch machine mixer. 

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 
minutes, but not more than five minutes after ingredients are in mixer, before 
any part of batch is released. 

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for 
each additional 1 cu. yd. 

3. Provide batch ticket for each batch discharged and used in the Work, indicating 
Project identification name and number, date, mixture type, mixture time, 
quantity, and amount of water added. Record approximate location of final 
deposit in structure. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. Before placing concrete, verify that installation of concrete forms, accessories, 
and reinforcement, and embedded items is complete and that required 
inspections have been performed. 

2. Do not proceed until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide reasonable auxiliary services to accommodate field testing and inspections, 
acceptable to testing agency, including the following: 

1. Daily access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Secure space for storage, initial curing, and field curing of test samples, 
including source of water and continuous electrical power at Project site during 
site curing period for test samples. 

4. Security and protection for test samples and for testing and inspection 
equipment at Project site. 

3.3 INSTALLATION OF EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining 
Work that is attached to or supported by cast-in-place concrete. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished 
with items to be embedded. 
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2. Install anchor rods, accurately located, to elevations required and complying 
with tolerances in Section 7.5 of ANSI/AISC 303. 

3. Install reglets to receive waterproofing and to receive through-wall flashings in 
outer face of concrete frame at exterior walls, where flashing is shown at lintels, 
shelf angles, and other conditions. 

3.4 INSTALLATION OF VAPOR RETARDER 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance 
with ASTM E1643 and manufacturer's written instructions. 

1. Install vapor retarder with longest dimension parallel with direction of concrete 
pour. 

2. Face laps away from exposed direction of concrete pour. 

3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing 
vapor retarder to concrete. 

4. Lap joints 6 inches and seal with manufacturer's recommended tape. 

5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, 
sealing entire perimeter to floor slabs, grade beams, foundation walls, or pile 
caps. 

6. Seal penetrations in accordance with vapor retarder manufacturer's instructions. 

7. Protect vapor retarder during placement of reinforcement and concrete. 

a. Repair damaged areas by patching with vapor retarder material, 
overlapping damages area by 6 inches on all sides, and sealing to vapor 
retarder. 

3.5 JOINTS 

A. Construct joints true to line, with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Coordinate with floor slab pattern and concrete placement 
sequence. 

1. Install so strength and appearance of concrete are not impaired, at locations 
indicated on Drawings or as approved by Architect. 

2. Place joints perpendicular to main reinforcement. 

a. Continue reinforcement across construction joints unless otherwise 
indicated. 

b. Do not continue reinforcement through sides of strip placements of 
floors and slabs. 
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3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. 

4. Locate joints for beams, slabs, joists, and girders at third points of spans. Offset 
joints in girders a minimum distance of twice the beam width from a beam-
girder intersection. 

5. Locate horizontal joints in walls and columns at underside of floors, slabs, 
beams, and girders and at the top of footings or floor slabs. 

6. Space vertical joints in walls as indicated on Drawings. Unless otherwise 
indicated on Drawings, locate vertical joints beside piers integral with walls, 
near corners, and in concealed locations where possible. 

7. Use a bonding agent at locations where fresh concrete is placed against hardened 
or partially hardened concrete surfaces. 

8. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning 
concrete into areas as indicated. Construct control joints for a depth equal to at least 
one-fourth of concrete thickness as follows: 

1. Grooved Joints: Form control joints after initial floating by grooving and 
finishing each edge of joint to a radius of 1/8 inch. Repeat grooving of control 
joints after applying surface finishes. Eliminate groover tool marks on concrete 
surfaces. 

2. Sawed Joints: Form control joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete 
when cutting action does not tear, abrade, or otherwise damage surface and 
before concrete develops random cracks. 

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips 
at slab junctions with vertical surfaces, such as column pedestals, foundation walls, 
grade beams, and other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with 
finished concrete surface unless otherwise indicated on Drawings. 

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch 
below finished concrete surface, where joint sealants, specified in 
Section 079200 "Joint Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one 
length is required, lace or clip sections together. 

E. Doweled Joints: 

1. Install dowel bars and support assemblies at joints where indicated on Drawings. 
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2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete 
bonding to one side of joint. 

F. Dowel Plates: Install dowel plates at joints where indicated on Drawings. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded 
items, and vapor retarder is complete and that required inspections are completed. 

1. Immediately prior to concrete placement, inspect vapor retarder for damage and 
deficient installation, and repair defective areas. 

2. Provide continuous inspection of vapor retarder during concrete placement and 
make necessary repairs to damaged areas as Work progresses. 

B. Notify Contracting Officer and testing and inspection agencies 24 hours prior to 
commencement of concrete placement. 

C. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by onsite inspecting agency, but not to exceed the amount indicated on the 
concrete delivery ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mixture. 

D. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery 
ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mixture. 

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that 
no new concrete is placed on concrete that has hardened enough to cause seams or 
planes of weakness. 

1. If a section cannot be placed continuously, provide construction joints as 
indicated. 

2. Deposit concrete to avoid segregation. 

3. Deposit concrete in horizontal layers of depth not to exceed formwork design 
pressures and in a manner to avoid inclined construction joints. 

4. Consolidate placed concrete with mechanical vibrating equipment in accordance 
with ACI 301. 

a. Do not use vibrators to transport concrete inside forms. 
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b. Insert and withdraw vibrators vertically at uniformly spaced locations to 
rapidly penetrate placed layer and at least 6 inches into preceding layer. 

c. Do not insert vibrators into lower layers of concrete that have begun to 
lose plasticity. 

d. At each insertion, limit duration of vibration to time necessary to 
consolidate concrete, and complete embedment of reinforcement and 
other embedded items without causing mixture constituents to segregate. 

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within 
limits of construction joints, until placement of a panel or section is complete. 

1. Do not place concrete floors and slabs in a checkerboard sequence. 

2. Consolidate concrete during placement operations, so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners. 

3. Maintain reinforcement in position on chairs during concrete placement. 

4. Screed slab surfaces with a straightedge and strike off to correct elevations. 

5. Level concrete, cut high areas, and fill low areas. 

6. Slope surfaces uniformly to drains where required. 

7. Begin initial floating using bull floats or darbies to form a uniform and open-
textured surface plane, before excess bleedwater appears on the surface. 

8. Do not further disturb slab surfaces before starting finishing operations. 

3.7 FINISHING FORMED SURFACES 

A. As-Cast Surface Finishes: 

1. ACI 301 (ACI 301M) Surface Finish SF-1.0: As-cast concrete texture imparted 
by form-facing material. 

a. Patch voids larger than 1-1/2 inches (38 mm) wide or 1/2 inch (13 mm) 
deep. 

b. Remove projections larger than 1 inch (25 mm). 

c. Tie holes do not require patching. 

d. Surface Tolerance: ACI 117 (ACI 117M) Class D. 

e. Apply to concrete surfaces not exposed to public view. 

2. ACI 301 (ACI 301M) Surface Finish SF-2.0: 

a. Patch voids larger than 3/4 inch (19 mm) wide or 1/2 inch (13 mm) deep. 
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b. Remove projections larger than 1/8 inch (3 mm). 

c. Patch tie holes. 

d. Surface Tolerance: ACI 117 (ACI 117M) Class A. 

e. Locations: Apply to concrete surfaces exposed to public view, to 
receive a rubbed finish, or to be covered with a coating or covering 
material applied directly to concrete. 

B. Rubbed Finish: Apply the following to as cast surface finishes where indicated on 
Drawings: 

1. Smooth-Rubbed Finish: 

a. Perform no later than one day after form removal. 

b. Moisten concrete surfaces and rub with carborundum brick or another 
abrasive until producing a uniform color and texture. 

c. If sufficient cement paste cannot be drawn from the concrete by the 
rubbing process, use a grout made from the same cementitious materials 
used in the in-place concrete. 

d. Maintain required patterns or variances as shown on Drawings or to 
match design reference sample. 

2. Apply Scrubbed Finish: 

a. Wet concrete surfaces thoroughly and scrub with stiff fiber or wire 
brushes, using water freely, until top mortar surface is removed, and 
aggregate is uniformly exposed. 

b. Rinse scrubbed surfaces with clean water. 

c. Maintain continuity of finish on each surface or area of Work. 

d. Remove only enough concrete mortar from surfaces to match design 
reference sample. 

C. Related Unformed Surfaces: 

1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to 
formed surfaces, strike off smooth and finish with a color and texture matching 
adjacent formed surfaces. 

2. Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 
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3.8 FINISHING FLOORS AND SLABS 

A. Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces. Do not wet concrete surfaces. 

B. Float Finish: 

1. When bleedwater sheen has disappeared and concrete surface has stiffened 
sufficiently to permit operation of specific float apparatus, consolidate concrete 
surface with power-driven floats or by hand floating if area is small or 
inaccessible to power-driven floats. 

2. Repeat float passes and restraightening until surface is left with a uniform, 
smooth, granular texture and complies with ACI 117 (ACI A117M) tolerances 
for conventional concrete. 

3. Apply float finish to surfaces to receive trowel finish for built-up or 
membrane roofing. 

C. Trowel Finish: 

1. After applying float finish, apply first troweling and consolidate concrete by 
hand or power-driven trowel. 

2. Continue troweling passes and restraighten until surface is free of trowel marks 
and uniform in texture and appearance. 

3. Grind smooth any surface defects that would telegraph through applied coatings 
or floor coverings. 

4. Do not add water to concrete surface. 

5. Do not apply hard-troweled finish to concrete, which has a total air content 
greater than 3 percent. 

6. Apply a trowel finish to surfaces to be covered with resilient flooring, carpet, 
ceramic or quarry tile set over a cleavage membrane, paint, or another 
thin-film-finish coating system. 

7. Finish surfaces to the following tolerances, in accordance with ASTM E1155, 
for a randomly trafficked floor surface: 

a. Slabs on Ground: 

i. Finish and measure surface so gap at any point between concrete 
surface and an unleveled, freestanding, 10-ft.- long straightedge 
resting on two high spots and placed anywhere on the surface 
does not exceed 1/4 inch. 

D. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and 
locations indicated on Drawings. 
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1. Immediately after float finishing, slightly roughen trafficked surface by 
brooming with fiber-bristle broom perpendicular to main traffic route. 

2. Coordinate required final finish with Architect before application. 

3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: 

1. Fill in holes and openings left in concrete structures after Work of other trades is 
in place unless otherwise indicated. 

2. Mix, place, and cure concrete, as specified, to blend with in-place construction. 

3. Provide other miscellaneous concrete filling indicated or required to complete 
the Work. 

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is 
still green and by steel-troweling surfaces to a hard, dense finish with corners, 
intersections, and terminations slightly rounded. 

C. Equipment Bases and Foundations: 

1. Coordinate sizes and locations of concrete bases with actual equipment 
provided. 

2. Construct concrete bases 4 inches high minimum unless otherwise indicated on 
Drawings, and extend base not less than 6 inches in each direction beyond the 
maximum dimensions of supported equipment unless otherwise indicated on 
Drawings, or unless required for seismic anchor support. 

3. Minimum Compressive Strength: 4000 psi at 28 days. 

4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise 
indicated, install dowel rods on 18-inch centers around the full perimeter of 
concrete base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete substrate. 

6. Prior to pouring concrete, place and secure anchorage devices. 

a. Use setting drawings, templates, diagrams, instructions, and directions 
furnished with items to be embedded. 

b. Cast anchor-bolt insert into bases. 

c. Install anchor bolts to elevations required for proper attachment to 
supported equipment. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 60 of 581



RPP-SPEC-63839, Rev. 1 

03 30 00 – 25 

3.10 CONCRETE CURING 

A. Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing. 

2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing. 

3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h, calculated in accordance 
with ACI 305.1, before and during finishing operations. 

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows: 

1. Cure formed concrete surfaces, including underside of beams, supported slabs, 
and other similar surfaces. 

2. Cure concrete containing color pigments in accordance with color pigment 
manufacturer's instructions. 

3. If forms remain during curing period, moist cure after loosening forms. 

4. If removing forms before end of curing period, continue curing for remainder of 
curing period, as follows: 

a. Continuous Fogging: Maintain standing water on concrete surface until 
final setting of concrete. 

b. Continuous Sprinkling: Maintain concrete surface continuously wet. 

c. Absorptive Cover: Pre-dampen absorptive material before application; 
apply additional water to absorptive material to maintain concrete 
surface continuously wet. 

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces 
with sheeting material, taping, or lapping seams. 

e. Membrane-Forming Curing Compound: Apply uniformly in continuous 
operation by power spray or roller in accordance with manufacturer's 
written instructions. 

i. Recoat areas subject to heavy rainfall within three hours after 
initial application. 

ii. Maintain continuity of coating and repair damage during curing 
period. 

C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows: 

1. Begin curing immediately after finishing concrete. 
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a. Floors to Receive Curing Compound: 

i. Apply uniformly in continuous operation by power spray or roller 
in accordance with manufacturer's written instructions. 

ii. Recoat areas subjected to heavy rainfall within three hours after 
initial application. 

iii. Maintain continuity of coating, and repair damage during curing 
period. 

iv. Removal: After curing period has elapsed, remove curing 
compound without damaging concrete surfaces by method 
recommended by curing compound manufacturer. 

b. Floors to Receive Curing and Sealing Compound: 

i. Apply uniformly to floors and slabs indicated in a continuous 
operation by power spray or roller in accordance with 
manufacturer's written instructions. 

ii. Recoat areas subjected to heavy rainfall within three hours after 
initial application. 

iii. Repeat process 24 hours later, and apply a second coat. Maintain 
continuity of coating, and repair damage during curing period. 

3.11 TOLERANCES 

A. Conform to ACI 117 (ACI 117M). 

3.12 APPLICATION OF LIQUID FLOOR TREATMENTS 

1. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid 
floor treatment in accordance with manufacturer's written instructions. 

2. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants 
and complete surface repairs. 

3. Do not apply to concrete that is less than 14 days' old. 

4. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 
rewet; and repeat brooming or scrubbing. 

5. Rinse with water; remove excess material until surface is dry. 

6. Apply a second coat in a similar manner if surface is rough or porous. 

7. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing 
compound to hardened concrete by power spray or roller in accordance with 
manufacturer's written instructions. 
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3.13 JOINT FILLING 

A. Prepare, clean, and install joint filler in accordance with manufacturer's written 
instructions. 

1. Defer joint filling until concrete has aged at least one month. 

2. Do not fill joints until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joints clean and dry. 

C. Install semi-rigid joint filler full depth in saw-cut joints and at least 2 inches deep in 
formed joints. 

D. Overfill joint, and trim joint filler flush with top of joint after hardening. 

3.14 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: 

1. Repair and patch defective areas when approved by Architect. 

2. Remove and replace concrete that cannot be repaired and patched to Architect's 
approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part Portland cement to 
2-1/2 parts fine aggregate passing a No. 16 sieve, using only enough water for handling 
and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the 
surface, and stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 
more than 1/2 inch in any dimension to solid concrete. 

a. Limit cut depth to 3/4 inch. 

b. Make edges of cuts perpendicular to concrete surface. 

c. Clean, dampen with water, and brush-coat holes and voids with bonding 
agent. 

d. Fill and compact with patching mortar before bonding agent has dried. 

e. Fill form-tie voids with patching mortar or cone plugs secured in place 
with bonding agent. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 63 of 581



RPP-SPEC-63839, Rev. 1 

03 30 00 – 28 

2. Repair defects on surfaces exposed to view by blending white portland cement 
and standard portland cement, so that, when dry, patching mortar matches 
surrounding color. 

a. Patch a test area at inconspicuous locations to verify mixture and color 
match before proceeding with patching. 

b. Compact mortar in place and strike off slightly higher than surrounding 
surface. 

3. Repair defects on concealed formed surfaces that will affect concrete's durability 
and structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: 

1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface 
tolerances specified for each surface. 

a. Correct low and high areas. 

b. Test surfaces sloped to drain for trueness of slope and smoothness; use a 
sloped template. 

2. Repair finished surfaces containing surface defects, including spalls, popouts, 
honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or 
that penetrate to reinforcement or completely through unreinforced sections 
regardless of width, and other objectionable conditions. 

3. After concrete has cured at least 14 days, correct high areas by grinding. 

4. Correct localized low areas during, or immediately after, completing surface-
finishing operations by cutting out low areas and replacing with patching mortar. 

a. Finish repaired areas to blend into adjacent concrete. 

5. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. 

a. Prepare, mix, and apply repair underlayment and primer in accordance 
with manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface. 

b. Feather edges to match adjacent floor elevations. 

6. Correct other low areas scheduled to remain exposed with repair topping. 

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch 
to match adjacent floor elevations. 
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b. Prepare, mix, and apply repair topping and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, 
and level surface. 

7. Repair defective areas, except random cracks and single holes 1 inch or less in 
diameter, by cutting out and replacing with fresh concrete. 

a. Remove defective areas with clean, square cuts, and expose steel 
reinforcement with at least a 3/4-inch clearance all around. 

b. Dampen concrete surfaces in contact with patching concrete and apply 
bonding agent. 

c. Mix patching concrete of same materials and mixture as original 
concrete, except without coarse aggregate. 

d. Place, compact, and finish to blend with adjacent finished concrete. 

e. Cure in same manner as adjacent concrete. 

8. Repair random cracks and single holes 1 inch or less in diameter with patching 
mortar. 

a. Groove top of cracks and cut out holes to sound concrete, and clean off 
dust, dirt, and loose particles. 

b. Dampen cleaned concrete surfaces and apply bonding agent. 

c. Place patching mortar before bonding agent has dried. 

d. Compact patching mortar and finish to match adjacent concrete. 

e. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 

3.15 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform field tests and 
inspections and prepare testing and inspection reports. 

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

1. Testing agency shall be responsible for providing curing container for composite 
samples on Site and verifying that field-cured composite samples are cured in 
accordance with ASTM C31/C31M. 
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2. Testing agency shall immediately report to Government Representative, 
Contractor, and concrete manufacturer any failure of Work to comply with 
Contract Documents. 

3. Testing agency shall report results of tests and inspections, in writing, to Owner, 
Architect, Contractor, and concrete manufacturer within 48 hours of inspections 
and tests. 

a. Test reports shall include reporting requirements of ASTM C31/C31M, 
ASTM C39/C39M, and ACI 301, including the following as applicable 
to each test and inspection: 

i. Project name. 
ii. Name of testing agency. 
iii. Names and certification numbers of field and laboratory 

technicians performing inspections and testing. 
iv. Name of concrete manufacturer. 
v. Date and time of inspection, sampling, and field testing. 
vi. Date and time of concrete placement. 
vii. Location in Work of concrete represented by samples. 
viii. Date and time sample was obtained. 
ix. Truck and batch ticket numbers. 
x. Design compressive strength at 28 days. 
xi. Concrete mixture designation, proportions, and materials. 
xii. Field test results. 
xiii. Information on storage and curing of samples before testing, 

including curing method and maximum and minimum 
temperatures during initial curing period. 

xiv. Type of fracture and compressive break strengths at seven days 
and 28 days. 

C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to 
testing agency, indicating quantity, mix identification, admixtures, design strength, 
aggregate size, design air content, design slump at time of batching, and amount of 
water that can be added at Project site. 

D. Inspections: 

1. Headed bolts and studs. 

2. Verification of use of required design mixture. 

3. Concrete placement, including conveying and depositing. 

4. Curing procedures and maintenance of curing temperature. 

5. Verification of concrete strength before removal of shores and forms from 
beams and slabs. 
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6. Batch Plant Inspections: On a random basis, as determined by Government 
Representative. 

E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance 
with ASTM C 172/C 172M shall be performed in accordance with the following 
requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each 
concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for 
each additional 50 cu. yd. or fraction thereof. 

a. When frequency of testing provides fewer than five compressive-
strength tests for each concrete mixture, testing shall be conducted from 
at least five randomly selected batches or from each batch if fewer than 
five are used. 

2. Slump: ASTM C143/C143M: 

a. One test at point of placement for each composite sample, but not less 
than one test for each day's pour of each concrete mixture. 

b. Perform additional tests when concrete consistency appears to change. 

3. Slump Flow: ASTM C1611/C1611M: 

a. One test at point of placement for each composite sample, but not less 
than one test for each day's pour of each concrete mixture. 

b. Perform additional tests when concrete consistency appears to change. 

4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete. 

a. One test for each composite sample, but not less than one test for each 
day's pour of each concrete mixture. 

5. Concrete Temperature: ASTM C1064/C1064M: 

a. One test hourly when air temperature is 40 deg F and below or 80 deg F 
and above, and one test for each composite sample. 

6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight 
concrete. 

a. One test for each composite sample, but not less than one test for each 
day's pour of each concrete mixture. 

7. Compression Test Specimens: ASTM C31/C31M: 

a. Cast and laboratory cure two sets of four 6-inch by 12-inch cylinder 
specimens for each composite sample. 
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b. Cast, initial cure, and field cure all sets of four standard cylinder 
specimens for each composite sample. 

8. Compressive-Strength Tests: ASTM C39/C39M. 

a. Test one set of two field-cured specimens at seven days and one set of 
two specimens at 28 days. 

b. A compressive-strength test shall be the average compressive strength 
from a set of two specimens obtained from same composite sample and 
tested at age indicated. 

9. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, Contractor shall evaluate operations and provide 
corrective procedures for protecting and curing in-place concrete. 

10. Strength of each concrete mixture will be satisfactory if every average of any 
three consecutive compressive-strength tests equals or exceeds specified 
compressive strength, and no compressive-strength test value falls below 
specified compressive strength by more than 500 psi  if specified compressive 
strength is 5000 

11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive 
device may be permitted by Government Representative but will not be used as 
sole basis for approval or rejection of concrete. 

12. Additional Tests: 

a. Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as directed by 
Government Representative. 

b. Testing and inspecting agency may conduct tests to determine adequacy 
of concrete by cored cylinders complying with ASTM C42/C42M or by 
other methods as directed by Government Representative. 

i. Acceptance criteria for concrete strength shall be in accordance 
with ACI 301, section 1.6.6.3. 

13. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified 
requirements. 

14. Correct deficiencies in the Work that test reports and inspections indicate do not 
comply with the Contract Documents. 

F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 
(ASTM E1155M) within 72 hours of completion of floor finishing and promptly report 
test results to Government Representative. 
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3.16 PROTECTION 

A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 

2. Diaper hydraulic equipment used over concrete surfaces. 

3. Prohibit vehicles from interior concrete slabs. 

4. Prohibit use of pipe-cutting machinery over concrete surfaces. 

5. Prohibit placement of steel items on concrete surfaces. 

6. Prohibit use of acids or acidic detergents over concrete surfaces. 

END OF SECTION 03 30 00 
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SECTION 05 50 00 

METAL FABRICATIONS 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. American Society of Mechanical Engineers (ASME) 

ASME B&PVC, 2017 Boiler and Pressure Vessel Code 

 Section IX Qualification Standard for Welding and Brazing 
Procedures, Welders, Brazers, and Welding and 
Brazing Operations 

B. American Society for Nondestructive Testing (ASNT) 

ASNT SNT-TC-1A, 2016 Personnel Qualifications and Certification in 
Nondestructive Testing 

C. ASTM International (ASTM) 

ASTM A36 Standard Specification for Carbon Structural Steel 

ASTM A240/A240M Standard Specification for Chromium and Chromium-
Nickel Stainless Steel Plate, Sheet, and Strip for Pressure 
Vessels and for General Applications 

ASTM A325 Standard Specification for Structural Bolts, Steel, Heat 
Treated, 120/105 ksi Minimum Tensile Strength 

ASTM A500 Standard Specification for Cold-Formed Welded and 
Seamless Carbon Steel Structural Tubing in Rounds and 
Shapes  

ASTM A563 Standard Specification for Carbon and Alloy Steel Nuts 

ASTM A992 Standard Specification for Structural Steel Shapes 

ASTM F436 Standard Specification for Hardened Steel Washers Inch 
and Metric Dimensions 

D. American Welding Society (AWS) 

AWS D1.1/D1.1M, 2015 Structural Welding Code – Steel 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 70 of 581



RPP-SPEC-63839, Rev. 1 

05 50 00 – 2 

AWS D1.6/D1.6M, 2017 Structural Welding Code – Stainless Steel 

AWS QC1 Certification of Welding Inspectors 

E. Washington Administrative Code (WAC) 

WAC 173-303-640 Dangerous Waste Regulations 

1.2 SUBMITTALS 

A. See the Contract Statement of Work for submittal procedures. 

B. Approval Required. 

1. Welding personnel qualifications:  Five days minimum before start of 
fabrication, submit Welder Performance Qualification Records and Welder 
Continuity Logs as required by Paragraph 1.4.B.1. 

2. Welding procedure qualifications:  Five days minimum before first use, submit 
Weld Procedure Specifications and Procedure Qualification Records as required 
by Paragraph 1.4.B.1.   

3. Examination personnel certifications and qualifications:  Five days minimum 
before first use, submit examination personnel qualification as required by 
Paragraph 1.4.B.2.   

4. Examination procedures:  Five days minimum before start of fabrication, submit 
examination procedures as required by Paragraph 1.4.B.3.a. 

5. Carbon Steel Weld Examination as required by Paragraph 3.5.A.1. 

6. Shop drawings and production travelers. 

1.3 QUALITY ASSURANCE 

The Seller shall comply with the following Quality Assurance requirements in addition to those 
of the Contract Statement of Work: 

A. Misrepresented Products:  See the Contract Statement of Work for required measures to 
prevent use of misrepresented products. 

B. Qualifications of Welding Personnel and Procedures  

1. Personnel and procedures for welding structural carbon steel shall be qualified 
in accordance with AWS D1.1/D1.1M for steel structure before welding.  
Qualification of welding personnel and procedures in accordance with 
ASME B&PVC, Section IX, may be substituted for components welded in 
accordance with AWS D1.1/D1.1M.  Maintain copy of welding procedure 
specifications, procedure qualification records, and welder performance 
qualification test results and renewal of qualification documentation.  Where 
stainless steel materials are welded to carbon steel, (or stainless to stainless), 
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AWS D1.6/D1.6M procedures shall govern, unless ASME B&PVC, Section IX, 
was substituted. 

2. Qualification of examination personnel:  Maintain copies of examination 
personnel certifications and written examination performance procedures. 

a. Personnel performing visual examinations shall be Certified Welding 
Inspectors who have received certification in accordance with 
AWS QC1. 

b. Personnel performing other nondestructive examinations (NDEs) shall 
be certified in accordance with approved procedure, which shall meet the 
requirements of ASNT SNT-TC-1A.  Use Level II or III personnel to 
interpret results. 

3. Qualification and certification of NDE personnel shall be in accordance with the 
vendor’s written practice based on the Recommended Practice 
ASNT SNT-TC-1A. 

a. Examination procedures:  Examination procedures shall be in accordance 
with AWS D1.1/D1.1M or AWS D1.6/D1.6M as applicable, and this 
Specification.  Examination shall use statically loaded criteria for both 
codes.  Maintain copies of examination procedures. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. See the Contract Statement of Work for general requirements. 

1.5 PROJECT CONDITIONS 

A. General:  Every item shipped is to arrive at the job site in the same condition it was in 
when it passed all quality control inspections and tests. 

B. Preservation and Packaging:  All items shall be dried and cleaned to protect against rust 
and corrosion.  Do not wrap the assemblies in shrink wrap or other substance that can 
cause condensation to collect inside the wrapper.  All items shall be protected from dirt, 
soil, and moisture and packaged for long-term storage in an unprotected exterior 
environment.  All items shall be boxed or crated or otherwise packaged to eliminate 
damage during shipping, handling, and storage. 

C. Marking:  Packages shall be suitably marked on the outside to facilitate identification of 
the purchase order, the procurement specification, the package contents, and any special 
handling instructions. 

PART 2  PRODUCTS 

2.1 SUBSTITUTES 

A. See the Contract Statement of Work for substitution approvals. 
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2.2 MATERIALS 

Use the following materials unless otherwise shown on Contract drawings: 

A. Rolled Steel Shapes, Plates, and Bars:  ASTM A36, ASTM A992 - Gr. 50, or 
ASTM A240 Grade 304L. 

B. Hollow Structural Sections (i.e. Steel Tubing):  ASTM A500, Grade B 

C. Fasteners 

1. Bolts 

a. ASTM F3125/ASTM A325. 

2. Nuts 

a. ASTM A563, Grade C, plain, heavy hex. 

3. Washers:  ASTM F436 Type 1, plain.  

4. Weld studs:  Nelson Stud Welding Co., Type H4L or approved substitute. 

D. Welding Electrodes/Filler Metal:   

1. Carbon steel – Matching filler metal with Fu = 70,000 psi (minimum). 

2. Stainless steel - E308/ER308 or E309/ER309. 

E. Supports:  Channels, channel spring nuts, bolts, and fittings for any one support type 
shall be galvanized and from the same manufacturer.  Cooper B-Line®3 channels and 
fittings, or approved substitute.   

1. Channels:  1-5/8 inches wide by 1-5/8 inches deep, or as shown on Drawings. 

2. Channel spring nuts:  Manufacturer’s standard. 

3. Bolts (for use with channel spring nuts):  Manufacturer’s standard. 

4. Support Clamps (for rigid steel conduit):  Manufacturer’s standard. 

2.3 FABRICATION 

A. General 

1. Verify measurements, including field measurements, before fabrication.  
Provide miscellaneous bolts and anchors, supports, braces, and connections 
necessary for completion of metal fabrications.  Cut, reinforce, drill, and tap 
metal fabrications shown to receive finish hardware and similar items.  Weld or 
bolt connections as shown on the Drawings. 

 
3 B-Line is a registered trademark of Sigma Aldrich Co., Highland, Illinois. 
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2. Perform welding of steel connections in accordance with AWS D1.1/D1.1M or 
AWS D1.6/D1.6M as applicable. 

B. Miscellaneous Steel Items:  Supply required clips, frames, equipment supports, and 
other fabrications not shown on the Drawings.  Fabricate parts from standard structural 
sections or shapes, to sizes required.  Wherever miscellaneous parts are exposed, grind 
edges, corners, and rough cuts smooth and free of snags.  Shop paint parts except those 
to be embedded in concrete or those that require other specific finishes. 

C. Finishes 

1. Prime and paint ferrous metal in accordance with Section 09 91 00, “Painting.”  
Do not coat members to be embedded in concrete, surfaces and edges to be field 
welded, or items to be galvanized.  Shop paint may extend into embedded areas 
where impractical to remove. 

2. Touch up damaged zinc surfaces with zinc-rich coating.  Apply in accordance 
with manufacturer’s instructions. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine areas where metal fabrications are to be installed and notify the TOC 
Construction Representative in writing of conditions detrimental to proper and timely 
completion of work.  Do not proceed with work until detrimental conditions have been 
corrected. 

3.2 PREPARATION 

A. Prepare setting drawings, diagrams, templates, and instructions for installation of 
anchorages, such as concrete inserts and miscellaneous items having integral anchors, to 
be embedded in concrete.  Coordinate with TOC Construction Representative for 
delivery of items to Site. 

B. Notify TOC Construction Representative at least 24 hours (1 working day) in advance 
to arrange for onsite witnessing of field fabrication of tank system steel components by 
an Independent Qualified Installation Inspector (IQII), or an Independent Qualified 
Registered Professional Engineer (IQRPE), as required by WAC 173-303-640. 

3.3 INSTALLATION 

A. Install metal fabrications plumb, level, or as shown on the Drawings. 

B. Make field connections as neatly as possible with joints flush and smooth.  Grind 
smooth exposed field welds before field painting.  Repair welds in galvanized work 
with two coats of zinc-rich coating. 

C. Assemble and install interchangeable channel supports in accordance with 
manufacturer’s recommendations.  Torque bolts used with channel spring nuts in 
support channels and clamps per manufacturer instructions (B-Line torque requirements 
shown). 
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Bolt size, inches Torque, ft-lb 
1/4 6 – 9 
5/16 11 – 17 
3/8 19 – 30 
1/2 50 – 75 

 

D. Weld Studs:  Installation, testing and welder qualification shall be in accordance with 
the manufacturers’ written instructions and AWS D1.1/D1.1M, Section 7 for carbon 
steel, or AWS D1.6/1.6M, Section 9, for stainless steel. 

3.4 APPLICATION 

A. After installation has been completed, clean and paint connections with primer.  
Touch-up shop prime coat wherever damaged.  Repair breaks in galvanized coating 
with zinc-rich coating. 

3.5 FIELD INSPECTIONS AND TESTS 

A. Weld Examination 

1. Perform visual examination of carbon steel welds in accordance with 
AWS D1.1/D1.1M, Sections 6.5 and 6.9 (statically loaded structures).  Record 
examination results. 

2. Perform visual examination of stainless-steel welds in accordance with AWS 
D1.6, Section 6.28.1 (statically loaded structures).  Record examination results. 

END OF SECTION 05 50 00 
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SECTION 07 92 00 

JOINT SEALANTS 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Clean and prepare joint surfaces. 

B. Apply sealant and backing materials. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. Code of Federal Regulations (CFR) 

40 CFR 59 National Volatile Organic Compound Emission Standards 
for Consumer and Commercial Products 

B. ASTM International (ASTM) 

ASTM C920 Elastomeric Joint Sealants 

ASTM C1330 Standard Specification for Cylindrical Sealant Backing 
Use with Cold Liquid Applied Sealants 

ASTM D994 Standard Specification for Preformed Expansion Joint 
Filler for Concrete (Bituminous Type) 

C. Washington Administrative Code (WAC) 

WAC 173-303-640 Dangerous Waste Regulations 

1.3 SUBMITTALS 

A. Submit the following in accordance with the Contract Statement of Work.   

1. Catalog Data:  Manufacturer’s data sheets on each product to be used, including, 
preparation instructions and recommendations, storage and handling 
requirements and recommendations, as well as installation methods.  Additional 
information to include Material Safety Data Sheet, shelf life, and temperature 
range of storage and application. 
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1.4 QUALITY ASSURANCE 

The Seller shall comply with the following Quality Assurance requirements in addition to those 
of the Contract Statement of Work: 

A. Installer qualifications:  Trained and/or experienced in the application of sealants to be 
used. 

B. Source limitations:  Obtain each type of joint sealant through one source from a single 
manufacturer. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with the Contract Statement of Work. 

B. Store products in manufacturer’s unopened packaging, with labels intact, until ready for 
installation. 

C. Store products off ground; if stored on roof, do not exceed structural capacity of deck. 

D. Store materials at minimum of 68°F for at least 24 hours prior to installation, regardless 
of temperature at location. 

E. Do not allow materials to freeze prior to application. 

PART 2  PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. See the Contract Statement of Work for substitution approvals. 

2.2 MATERIALS 

A. General:  Provide exterior sealants that comply with the following limits for volatile 
organic compound content when calculated according to 40 CFR 59, Subpart D 
(EPA Method 24): 

1. Sealants for Nonporous Substrates:  250 g/L. 

2. Sealants for Porous Substrates:  775 g/L. 

B. Sealant:  Single component, traffic-grade, neutral-curing silicone joint sealant:  
ASTM C920, Type S, Grade NS or P, Class 100/50. 

2.3 ACCESSORIES 

A. Primer:  Non-staining type, recommended by sealant manufacturer to suit application. 

B. Joint Cleaner:  Noncorrosive and nonstaining type, recommended by sealant 
manufacturer; compatible with joint-forming materials. 
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C. Joint Filler:  ASTM C1330 or ASTM D994; round, type as recommended by sealant 
manufacturer; oversized 30 to 50 percent. 

D. Bond Breaker:  Pressure-sensitive tape recommended by sealant manufacturer to suit 
application. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Prior to installation, ensure that joint dimensions and physical and environmental 
conditions are suitable for application of joint sealers. 

B. By beginning the Work of this Section, Subcontractor warrants it has examined and 
verified that existing conditions are in accordance with provisions of Paragraph 3.1.A. 

3.2 PREPARATION 

A. Notify TOC Construction Representative at least 24 hours (1 working day) in advance 
to arrange for onsite witnessing of joint sealant installation as part of the tank system 
secondary containment by an Independent Qualified Installation Inspector (IQII), or an 
Independent Qualified Registered Professional Engineer (IQRPE), as required by WAC 
173-303-640. 

B. Clean, prepare, and size joints in accordance with manufacturer’s instructions.  Remove 
any loose materials and other foreign matter that might impair adhesion of sealant. 

C. Verify that joint-shaping materials and release tapes are compatible with sealant. 

D. Examine joint dimensions and size materials to achieve required width/depth ratios. 

E. To allow sealants to perform properly, use joint filler to achieve required joint depths. 

F. Use bond breaker where required. 

3.3 INSTALLATION 

A. Install sealant per manufacturer’s instructions. 

B. Apply sealant within recommended temperature ranges.  Consult manufacturer when 
sealant cannot be applied within recommended temperature ranges. 

C. Tool joints as indicated on Drawings. 

D. Joints:  Free of air pockets, foreign embedded matter, ridges, and sags. 

E. Coverage:  Replace sealants that fail because of loss of cohesion or adhesion onto 
surfaces applied or that do not cure.  If the sealant can be detached from a surface by 
rubbing the surface contact point with a finger, than the surface adhesion is inadequate. 
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F. Follow manufacturer’s recommended cure time before painting or over coating. 

END OF SECTION 07 92 00 
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SECTION 09 96 00  

SPECIAL PROTECTIVE COATINGS 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. ASTM International (ASTM) 

ASTM D4258 Surface Cleaning Concrete for Coating 

ASTM D4263 Test Method for Indicating Moisture Content in Concrete 
by the Plastic Sheet Method 

B. Society for Protective Coatings (SSPC) 

SSPC-SP 3 Power Tool Cleaning 

SSPC-SP 6 Commercial Blasing 

C. Washington Administrative Code (WAC) 

WAC 173-303-640 Dangerous Waste Regulations 

1.2 SUBMITTALS 

A. See Statement of Work for submittal procedures.   

B. Approval Required: 

1. List of materials: Before delivery, submit complete list of materials, colors and 
location to be used. List shall enumerate percentage of volatile and nonvolatile 
materials and percentage of component parts of each type of material. 

C. Approval Not Required:   

1. None. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. See Statement of Work for general requirements. 

B. Obtain inspection and acceptance by Company before opening containers or removing 
labels. 
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C. PROJECT CONDITIONS  

1. Environment for Coating: Coat exterior surface only when ambient and surface 
temperatures are 2 to 49 °C (35 to 120 °F), and when ambient temperature is 15 
°C (5 °F) above dewpoint. 

PART 2  PRODUCTS  

2.1 SUBSTITUTES 

A. See Statement of Work for substitution approvals. 

2.2 MATERIALS 

A. General 

1. Primers, thinners, and coating accessory materials shall be produced and 
approved for use by same manufacturer as finish coating system. 

2. Field coatings shall be VOC compliant with a maximum volatile organic content 
of 350 g/L (2.9 lb/gal). 

B. Filler and concrete surfacer: Epoxy-based filler or mastic. "Nu-Klad 114A" by 
Protective Coatings Division of Ameron. 

C. Concrete Primer: Epoxy-based primer and sealer for concrete surfaces; “Nu-KIad 
105A" by Protective Coatings Division of Ameron. 

D. Surface conditioner for galvanized metals: "Galvaprep SG" by Amchem Products. 

E. Shop primer: “Amercoat 370" by Protecti've Coatings Division of Ameron. 

F. Field primer for ferrous metals and carbon steel: Rust inhibitive epoxy-based primer. 
"Amercoat 370" by Protective Coatings Division of Ameron. 

G. Base and finish coat: Chemical resistant, High-solids, epoxy-based coating. "Amercoat 
351" by Protective Coatings Division of Ameron. 

PART 3  EXECUTION 

3.1 EXAMINATION  

A. Examine surfaces scheduled to receive coatings for conditions that will adversely affect 
execution, permanence, and quality of work, and that cannot be corrected through 
specified preparation. 

B. Report, in writing, conditions that could adversely affect proper application of coatings 
to Company. Correct defects and establish suitable conditions before starting surface 
preparation and coatings application. 
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C. Paint or coatings used as part of secondary containment for tank systems is regulated by 
WAC 173-303-640, Dangerous Waste Regulations. Installation of tank systems must be 
inspected in accordance with WAC 173-303-640(3)(c). 

3.2 PREPARATION 

A. Before application, sweep and dust space or area to receive coating. 

B. Prepriming 

1. Prepare ferrous metal and carbon steel shop assemblies in accordance with 
SSPC SP 6. Prepare field erections in accordance with SSPC SP 3 or SSPC SP 
6. Remove abrasive residue and dust, and prime within 4 hours after preparation. 

2. Zinc (Galvanized) 

a. Remove dirt, oil, grease and other foreign material with neutral detergent 
or emulsion cleaner. 

b. Treat surface with surface conditioner in accordance with manufacturer's 
instructions, or lightly blast with fine sand. 

c. To prevent decontamination, apply primer after surface is dry. 

3. Allow concrete to cure 30 days before applying coating. Coating may be applied 
after concrete has cured 21 days if moisture content of concrete is less than 12%. 

4. Clean concrete surfaces of laitance, oil, stains, dust and other foreign material. 

a. Where laitance has not been removed, treat concrete with uniform   
application of 1-part 10% solution muriatic acid and 3-parts water or 5% 
solution of trisodium phosphate. 

b. When solution ceases to foam, rinse concrete surface thoroughIy with 
clean water while scrubbing with stiff bristle brush. Remove and dispose 
of waste solution in accordance with statement of work. Allow treated 
area to thoroughly dry. 

c. As an alternative to a and b above, remove laitance and prepare surface 
in accordance with SSPC SP 6. Clean surfaces in accordance with 
ASTM D 4258. 

5. Before applying coating system or filler to concrete surfaces, perform a plastic 
sheet test in accordance with ASTM D 4263. Initiate in afternoon and complete 
test the following morning. Absence of condensation on test sheet indicates that 
concrete is ready for application of coating system. 

6. A polymer concrete consisting of a mixture of specified filler and concrete 
surfacers formulated in accordance with manufacturer‘s recommendations or a 
similar premixed product may be used to repair gravel pockets, large shrinkage 
cracks, etc. Coating system application may be initiated after polymer concrete 
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manufacturers recommended curing time.  Polymer concrete shall be compatible 
with coating system being applied. 

7. Prepare and repair construction joints, shrinkage cracks, and other non-
expanding cracks, gaps, and crevices in accordance with coating manufacturer's 
recommendations. Cut scratches, cracks, holes and abrasions back to proper key 
and fill with specified filler and concrete surfacers. 

C. Apply specified filler and concrete surfacers in accordance with manufacturer’s 
recommendations. 

D. Postpriming 

1. Feather abrasions, chips, skips, and holidays occurring in prime coat by sanding, 
and recoat with material and color to specified minimum dry-film thickness. 

2. Previously coated surfaces shall be recoated only after existing film is 
completely dry. Some coating systems require application of succeeding coats 
within a set time frame for proper adherence to surfacer and/or base coat 
(typically within 7 days). Should time frame recommended by coating 
manufacturer be exceeded, prepare surface as recommended by coating 
manufacturer. 

3. Protect coating from rain until dry to touch. 

E. Protection 

1. Provide and install drop cloths, shields, and other protective devices to protect 
surfaces adjacent to areas being coated. Keep spatter, smears, droppings, and 
over-run of coating materials to minimum and remove as coating work 
progresses. 

2. Remove and store electrical fixtures, outlets and switch plates, mechanical 
diffusers, escutcheons, surface hardware, fittings and fastenings before starting 
work. Clean and reinstall upon completion of work in each area. Use no solvent 
or abrasives to clean hardware that will remove lacquer finish normally used on 
some items. 

3.3 APPLICATION 

A. Apply coating materials in accordance with manufacturer’s recommendations and with 
equipment recommended by manufacturer.  

B. Identify each coat of opaque material by its relation to color of finish coat. Prime coat 
shall be darkest tint of specified color with each succeeding coat lighter; finish coat 
shall be color, tint and sheen shown on the Drawings. Tints of identical coats of 
identical color and material shall not vary. 
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3.4 CLEANING 

A. Existing Collect materials spotted or soaked with paint, oil, or solvents, and other 
flammable waste materials in closed metal containers. Remove flammable waste from 
worksite daily. 

B. Thoroughly clean brushes, rollers, spatulas, other tools, and spray equipment after each 
use.  Cleaned tools and equipment shall contain no oils, thinners and other residue. 

C. Remove empty cans from site at end of each shift. 

D. At completion of coating work, remove materials, containers, rags, cloths, brushes, 
tools and equipment from site.  Clean up spills. 

3.5 COAT SCHEDULE 

 
Coat 

 
Description 

 
Color 

Minimum 
Dry 
Film 

Concrete 
Prime Prime and base coats may be 

applied in single coat if base coat 
is self-priming. 

 25 (1.0) 

Base Chemical Resistant High-solids 
Epoxy. Prime and base coats may 
be applied in single coat if base 
coat is self-priming. 

 254 (10.0) 

Finish Chemical Resistant High-solids 
Epoxy. 

Gray 254 (10.0) 

Ferrous Metals and Carbon Steel 
Shop Primer  Gray or red 12.7 (0.50) 
Field Primer  Gray or off-white 25 (1.0) 
Base Chemical Resistant High-solids 

Epoxy. 
Gray 254 (10.0) 

Finish Chemical Resistant High-solids 
Epoxy. 

Gray 254 (10.0) 

Zinc (Galvanized Metals) 
Surface 
Conditioner 

  51 (2.0) 

Finish Chemical Resistant High-solids 
Epoxy. 

Gray 254 (10.0) 
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3.6 FIELD INSPECTIONS AND TESTS 

A. Inspection and testing will be performed by Quality Control Inspector. 

B. Paint or coatings used as part of secondary containment for tank systems is regulated by 
WAC 173-303-640, Dangerous Waste Regulations. Installation of tank systems must be 
inspected in accordance with WAC 173-303-640(3)(c). 

 

END OF SECTION 09 96 00 
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SECTION 13 34 19 

METAL BUILDING SYSTEM 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. ASTM International (ASTM) 

ASTM D4258 Surface Cleaning Concrete for Coating 

AWS D1.1/D1.1M Structural Welding Code - Steel 

AWS D1.3 Structural Welding Code - Sheet Steel 

NFPA 80  Standard for Fire Doors and Other Openings 

1.2 MBMA 

A. Terminology Standard: See MBMA's "Metal Building Systems Manual" for definitions 
of terms for metal building system construction not otherwise defined in this Section or 
in standards referenced by this Section. 

1.3 COORDINATION 

A. Coordinate sizes and locations of concrete foundations and casting of anchor-rod inserts 
into foundation walls and footings.  

B. Coordinate metal panel assemblies with rain drainage work, flashing, trim, and 
construction of supports and other adjoining work to provide a leakproof, secure, and 
noncorrosive installation. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to metal building systems including, but 
not limited to, the following: 

a. Condition of foundations and other preparatory work performed by other 
trades. 

b. Structural load limitations. 
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c. Construction schedule. Verify availability of materials and erector's 
personnel, equipment, and facilities needed to make progress and avoid 
delays. 

d. Required tests, inspections, and certifications. 

e. Unfavorable weather and forecasted weather conditions and impact on 
construction schedule. 

2. Review methods and procedures related to metal roof panel assemblies 
including, but not limited to, the following: 

a. Compliance with requirements for purlin and rafter conditions, including 
flatness and attachment to structural members. 

b. Structural limitations of purlins and rafters during and after roofing. 

c. Flashings, special roof details, roof drainage, roof penetrations, 
equipment curbs, and condition of other construction that will affect 
metal roof panels. 

d. Temporary protection requirements for metal roof panel assembly during 
and after installation. 

e. Roof observation and repair after metal roof panel installation. 

3. Review methods and procedures related to metal wall panel assemblies 
including, but not limited to, the following: 

a. Compliance with requirements for support conditions, including 
alignment between and attachment to structural members. 

b. Structural limitations of girts and columns during and after wall panel 
installation. 

c. Flashings, special siding details, wall penetrations, openings, and 
condition of other construction that will affect metal wall panels. 

d. Temporary protection requirements for metal wall panel assembly during 
and after installation. 

e. Wall observation and repair after metal wall panel installation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For erector. 

B. Welding certificates. 

C. Letter of Design Certification: Signed and sealed by a qualified professional engineer. 
Include the following: 
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1. Name and location of Project. 

2. Order number. 

3. Name of manufacturer. 

4. Name of Contractor. 

5. Building dimensions including width, length, height, and roof slope. 

6. Indicate compliance with AISC standards for hot-rolled steel and AISI standards 
for cold-rolled steel, including edition dates of each standard. 

7. Governing building code and year of edition. 

8. Design Loads: Include dead load, roof live load, collateral loads, roof snow load, 
deflection, wind loads/speeds and exposure, seismic design category or effective 
peak velocity-related acceleration/peak acceleration, and auxiliary loads 
(cranes). 

9. Load Combinations: Indicate that loads were applied acting simultaneously with 
concentrated loads, according to governing building code. 

10. Building-Use Category: Indicate category of building use and its effect on load 
importance factors. 

D. Erector Certificates: For qualified erector, from manufacturer. 

E. Field quality-control reports. 

F. Surveys: Show final elevations and locations of major members. Indicate discrepancies 
between actual installation and the Contract Documents. Have surveyor who performed 
surveys certify their accuracy. 

1.6 QUALITY ASSURANCE 

A. Erector Qualifications: An experienced erector who specializes in erecting and 
installing work similar in material, design, and extent to that indicated for this Project 
and who is acceptable to manufacturer. 

B. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

2. AWS D1.3, "Structural Welding Code - Sheet Steel." 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, sheets, panels, and other manufactured items so as not to be 
damaged or deformed. Package metal panels for protection during transportation and 
handling. 
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B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, 
and surface damage. 

C. Stack metal panels horizontally on platforms or pallets, covered with suitable 
weathertight and ventilated covering. Store metal panels to ensure dryness, with 
positive slope for drainage of water. Do not store metal panels in contact with other 
materials that might cause staining, denting, or other surface damage. 

1.8 FIELD CONDITIONS 

A. Weather Limitations: Proceed with panel installation only when weather conditions 
permit metal panels to be installed according to manufacturers' written instructions and 
warranty requirements. 

PART 2  EXECUTION 

2.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with erector present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

B. Before erection proceeds, survey elevations and locations of concrete- and masonry-
bearing surfaces and locations of anchor rods, bearing plates, and other embedments to 
receive structural framing, with erector present, for compliance with requirements and 
metal building system manufacturer's tolerances. 

1. Engage land surveyor to perform surveying. 

C. Proceed with erection only after unsatisfactory conditions have been corrected. 

2.2 PREPARATION 

A. Clean and prepare surfaces to be painted according to manufacturer's written 
instructions for each particular substrate condition. 

B. Provide temporary shores, guys, braces, and other supports during erection to keep 
structural framing secure, plumb, and in alignment against temporary construction loads 
and loads equal in intensity to design loads. Remove temporary supports when 
permanent structural framing, connections, and bracing are in place unless otherwise 
indicated. 

2.3 ERECTION OF STRUCTURAL FRAMING 

A. Erect metal building system according to manufacturer's written instructions and 
drawings. 

B. Do not field cut, drill, or alter structural members without written approval from metal 
building system manufacturer's professional engineer. 
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C. Set structural framing accurately in locations and to elevations indicated, according to 
AISC specifications referenced in this Section. Maintain structural stability of frame 
during erection. 

D. Base and Bearing Plates: Clean concrete- and masonry-bearing surfaces of bond-
reducing materials and roughen surfaces prior to setting plates. Clean bottom surface of 
plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 

2. Tighten anchor rods after supported members have been positioned and 
plumbed. Do not remove wedges or shims but, if protruding, cut off flush with 
edge of plate before packing with grout. 

3. Promptly pack grout solidly between bearing surfaces and plates so no voids 
remain. Neatly finish exposed surfaces; protect grout and allow to cure. Comply 
with manufacturer's written installation instructions for shrinkage-resistant 
grouts. 

E. Align and adjust structural framing before permanently fastening. Before assembly, 
clean bearing surfaces and other surfaces that will be in permanent contact with 
framing. Perform necessary adjustments to compensate for discrepancies in elevations 
and alignment. 

1. Level and plumb individual members of structure. 

2. Make allowances for difference between temperature at time of erection and 
mean temperature when structure will be completed and in service. 

F. Primary Framing and End Walls: Erect framing level, plumb, rigid, secure, and true to 
line. Level baseplates to a true even plane with full bearing to supporting structures, set 
with double-nutted anchor bolts. Use grout to obtain uniform bearing and to maintain a 
level base-line elevation. Moist-cure grout for not less than seven days after placement. 

1. Make field connections using high-strength bolts installed according to RCSC's 
"Specification for Structural Joints Using High-Strength Bolts" for bolt type and 
joint type specified. 

a. Joint Type: Snug tightened or pretensioned as required by manufacturer. 

G. Secondary Framing: Erect framing level, plumb, rigid, secure, and true to line. Field 
bolt secondary framing to clips attached to primary framing. 

1. Provide rake or gable purlins with tight-fitting closure channels and fasciae. 

2. Locate and space wall girts to suit openings such as doors and windows. 

3. Provide supplemental framing at entire perimeter of openings, including doors, 
windows, louvers, ventilators, and other penetrations of roof and walls. 
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H. Steel Joists: Install joists and accessories plumb, square, and true to line; securely fasten 
to supporting construction according to SJI's "Standard Specifications and Load Tables 
for Steel Joists and Joist Girders," joist manufacturer's written instructions, and 
requirements in this Section. 

1. Before installation, splice joists delivered to Project site in more than one piece. 

2. Space, adjust, and align joists accurately in location before permanently 
fastening. 

3. Install temporary bracing and erection bridging, connections, and anchors to 
ensure that joists are stabilized during construction. 

4. Joist Installation: Bolt joists to supporting steel framework using carbon-steel 
bolts unless otherwise indicated. 

5. Install and connect bridging concurrently with joist erection, before construction 
loads are applied. Anchor ends of bridging lines at top and bottom chords if 
terminating at walls or beams. 

I. Bracing: Install bracing in roof and sidewalls where indicated on erection drawings. 

1. Tighten rod and cable bracing to avoid sag. 

2. Locate interior end-bay bracing only where indicated. 

J. Framing for Openings: Provide shapes of proper design and size to reinforce openings 
and to carry loads and vibrations imposed, including equipment furnished under 
mechanical and electrical work. Securely attach to structural framing. 

K. Erection Tolerances: Maintain erection tolerances of structural framing within 
AISC 303. 

2.4 METAL PANEL INSTALLATION, GENERAL 

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's 
standard procedures and processes, as necessary to fulfill indicated performance 
requirements demonstrated by laboratory testing. Comply with indicated profiles and 
with dimensional and structural requirements. 

B. Examination: Examine primary and secondary framing to verify that structural-panel 
support members and anchorages have been installed within alignment tolerances 
required by manufacturer. 

1. Examine roughing-in for components and systems penetrating metal panels, to 
verify actual locations of penetrations relative to seams before metal panel 
installation. 

C. General: Anchor metal panels and other components of the Work securely in place, with 
provisions for thermal and structural movement. 
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1. Field cut metal panels as required for doors, windows, and other openings. Cut 
openings as small as possible, neatly to size required, and without damage to 
adjacent metal panel finishes. 

a. Field cutting of metal panels by torch is not permitted unless approved in 
writing by manufacturer. 

2. Install metal panels perpendicular to structural supports unless otherwise 
indicated. 

3. Flash and seal metal panels with weather closures at perimeter of openings and 
similar elements. Fasten with self-tapping screws. 

4. Locate and space fastenings in uniform vertical and horizontal alignment. 

5. Locate metal panel splices over structural supports with end laps in alignment. 

6. Lap metal flashing over metal panels to allow moisture to run over and off the 
material. 

D. Lap-Seam Metal Panels: Install screw fasteners using power tools with controlled 
torque adjusted to compress EPDM washers tightly without damage to washers, screw 
threads, or metal panels. Install screws in predrilled holes. 

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped 
joints. Lap ribbed or fluted sheets one full rib corrugation. Apply metal panels 
and associated items for neat and weathertight enclosure. Avoid "panel creep" or 
application not true to line. 

E. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, 
protect against galvanic action by painting contact surfaces with corrosion-resistant 
coating, by applying rubberized-asphalt underlayment to each contact surface, or by 
other permanent separation as recommended by metal roof panel manufacturer. 

F. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where 
required for weatherproof performance of metal panel assemblies. Provide types of 
gaskets, fillers, and sealants indicated; or, if not indicated, provide types recommended 
by metal panel manufacturer. 

1. Seal metal panel end laps with double beads of tape or sealant the full width of 
panel. Seal side joints where recommended by metal panel manufacturer. 

2. Prepare joints and apply sealants to comply with requirements in 
Section 079200 "Joint Sealants." 

2.5 METAL ROOF PANEL INSTALLATION 

A. General: Provide metal roof panels of full length from eave to ridge unless otherwise 
indicated or restricted by shipping limitations. 

1. Install ridge caps as metal roof panel work proceeds. 
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2. Flash and seal metal roof panels with weather closures at eaves and rakes. 
Fasten with self-tapping screws. 

B. Standing-Seam Metal Roof Panels: Fasten metal roof panels to supports with concealed 
clips at each standing-seam joint, at location and spacing and with fasteners 
recommended by manufacturer. 

1. Install clips to supports with self-drilling or self-tapping fasteners. 

2. Install pressure plates at locations indicated in manufacturer's written installation 
instructions. 

3. Seamed Joint: Crimp standing seams with manufacturer-approved motorized 
seamer tool so that clip, metal roof panel, and factory-applied sealant are 
completely engaged. 

4. Rigidly fasten eave end of metal roof panels and allow ridge end free movement 
for thermal expansion and contraction. Predrill panels for fasteners. 

5. Provide metal closures at peaks and each side of ridge caps. 

C. Lap-Seam Metal Roof Panels: Fasten metal roof panels to supports with exposed 
fasteners at each lapped joint, at location and spacing recommended by manufacturer. 

1. Provide metal-backed sealing washers under heads of exposed fasteners bearing 
on weather side of metal roof panels. 

2. Provide sealant tape at lapped joints of metal roof panels and between panels 
and protruding equipment, vents, and accessories. 

3. Apply a continuous ribbon of sealant tape to weather-side surface of fastenings 
on end laps and on side laps of nesting-type metal panels, on side laps of ribbed 
or fluted metal panels, and elsewhere as needed to make metal panels 
weatherproof to driving rains. 

4. At metal panel splices, nest panels with minimum 6-inch end lap, sealed with 
butyl-rubber sealant and fastened together by interlocking clamping plates. 

D. Metal Fascia Panels: Align bottom of metal panels and fasten with blind rivets, bolts, or 
self-drilling or self-tapping screws. Flash and seal metal panels with weather closures 
where fasciae meet soffits, along lower panel edges, and at perimeter of all openings. 

2.6 METAL WALL PANEL INSTALLATION 

A. General: Install metal wall panels in orientation, sizes, and locations indicated on 
Drawings. Install panels perpendicular to girts, extending full height of building, unless 
otherwise indicated. Anchor metal wall panels and other components of the Work 
securely in place, with provisions for thermal and structural movement. 

1. Unless otherwise indicated, begin metal panel installation at corners with center 
of rib lined up with line of framing. 
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2. Shim or otherwise plumb substrates receiving metal wall panels. 

3. When two rows of metal panels are required, lap panels 4 inches minimum. 

4. When building height requires two rows of metal panels at gable ends, align lap 
of gable panels over metal wall panels at eave height. 

5. Rigidly fasten base end of metal wall panels and allow eave end free movement 
for thermal expansion and contraction. Predrill panels. 

6. Flash and seal metal wall panels with weather closures at eaves and rakes, and at 
perimeter of all openings. Fasten with self-tapping screws. 

7. Install screw fasteners in predrilled holes. 

8. Install flashing and trim as metal wall panel work proceeds. 

9. Apply elastomeric sealant continuously between metal base channel (sill angle) 
and concrete, and elsewhere as indicated on Drawings; if not indicated, as 
necessary for waterproofing. 

10. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-
drilling or self-tapping screws. 

11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior 
walls. 

B. Metal Wall Panels: Install metal wall panels on exterior side of girts. Attach metal wall 
panels to supports with fasteners as recommended by manufacturer. 

2.7 METAL SOFFIT PANEL INSTALLATION 

A. Provide metal soffit panels the full width of soffits. Install panels perpendicular to 
support framing. 

B. Flash and seal metal soffit panels with weather closures where panels meet walls and at 
perimeter of all openings. 

2.8 THERMAL INSULATION INSTALLATION 

A. General: Install insulation concurrently with metal panel installation, in thickness 
indicated to cover entire surface, according to manufacturer's written instructions. 

1. Set vapor-retarder-faced units with vapor retarder toward warm side of 
construction unless otherwise indicated. Do not obstruct ventilation spaces 
except for firestopping. 

2. Tape joints and ruptures in vapor retarder and seal each continuous area of 
insulation to the surrounding construction to ensure airtight installation. 
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3. Install blankets straight and true in one-piece lengths. Install vapor retarder over 
insulation, with both sets of facing tabs sealed, to provide a complete vapor 
retarder. 

B. Blanket Roof Insulation: Comply with the following installation method: 

1. Between-Purlin Installation: Extend insulation and vapor retarder between 
purlins. Carry vapor-retarder-facing tabs up and over purlin, overlapping 
adjoining facing of next insulation course and maintaining continuity of retarder. 
Hold in place with bands and crossbands below insulation. 

2. Two-Layers-between-Purlin-with-Spacer-Block Installation: Extend insulation 
and vapor retarder between purlins. Carry vapor-retarder-facing tabs up and over 
purlin, overlapping adjoining facing of next insulation course and maintaining 
continuity of retarder. Install layer of filler insulation over first layer to fill space 
between purlins formed by thermal spacer blocks. Hold in place with bands and 
crossbands below insulation. 

a. Thermal Spacer Blocks: Where metal roof panels attach directly to 
purlins, install thermal spacer blocks. 

3. Retainer Strips: Install retainer strips at each longitudinal insulation joint, 
straight and taut, nesting with secondary framing to hold insulation in place. 

C. Blanket Wall Insulation: Extend insulation and vapor retarder over and perpendicular to 
top flange of secondary framing. Hold in place by metal wall panels fastened to 
secondary framing. 

1. Retainer Strips: Install retainer strips at each longitudinal insulation joint, 
straight and taut, nesting with secondary framing to hold insulation in place. 

2. Sound-Absorption Insulation: Where sound-absorption requirement is indicated 
for metal liner panels, cover insulation with polyethylene film and provide 
inserts of wire mesh to form acoustical spacer grid. 

2.9 DOOR AND FRAME INSTALLATION 

A. General: Install doors and frames plumb, rigid, properly aligned, and securely fastened 
in place according to manufacturers' written instructions. Coordinate installation with 
wall flashings and other components. Seal perimeter of each door frame with 
elastomeric sealant used for metal wall panels. 

B. Personnel Doors and Frames: Install doors and frames according to NAAMM-
HMMA 840. Fit non-fire-rated doors accurately in their respective frames, with the 
following clearances: 

1. Between Doors and Frames at Jambs and Head: 1/8 inch. 

2. Between Edges of Pairs of Doors: 1/8 inch. 

3. At Door Sills with Threshold: 3/8 inch. 
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4. At Door Sills without Threshold: 3/4 inch. 

5. At fire-rated openings, install frames according to, and doors with clearances 
specified in, NFPA 80. 

C. Door Hardware: 

1. Install surface-mounted items after finishes have been completed at heights 
indicated in DHI's "Recommended Locations for Architectural Hardware for 
Standard Steel Doors and Frames." 

2. Set units level, plumb, and true to line and location. Adjust and reinforce 
attachment substrates as necessary for proper installation and operation. 

3. Drill and countersink units that are not factory prepared for anchorage fasteners. 
Space fasteners and anchors according to industry standards. 

4. Set thresholds for exterior doors in full bed of sealant complying with 
requirements for concealed mastics specified in Section 079200 "Joint Sealants." 

2.10 ACCESSORY INSTALLATION 

A. General: Install accessories with positive anchorage to building and weathertight 
mounting and provide for thermal expansion. Coordinate installation with flashings and 
other components. 

1. Install components required for a complete metal roof panel assembly, including 
trim, copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, 
closure strips, and similar items. 

2. Install components for a complete metal wall panel assembly, including trim, 
copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, 
and similar items. 

3. Where dissimilar metals contact each other or corrosive substrates, protect 
against galvanic action by painting contact surfaces with corrosion-resistant 
coating, by applying rubberized-asphalt underlayment to each contact surface, or 
by other permanent separation as recommended by manufacturer. 

B. Flashing and Trim: Comply with performance requirements, manufacturer's written 
installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide 
concealed fasteners where possible and set units true to line and level. Install work with 
laps, joints, and seams that will be permanently watertight and weather resistant. 

1. Install exposed flashing and trim that is without excessive oil-canning, buckling, 
and tool marks and that is true to line and levels indicated, with exposed edges 
folded back to form hems. Install sheet metal flashing and trim to fit substrates 
and to result in waterproof and weather-resistant performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and 
trim. Space movement joints at a maximum of 10 feet with no joints allowed 
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within 24 inches of corner or intersection. Where lapped or bayonet-type 
expansion provisions cannot be used or would not be sufficiently weather 
resistant and waterproof, form expansion joints of intermeshing hooked flanges, 
not less than 1 inch deep, filled with mastic sealant (concealed within joints). 

C. Gutters: Join sections with riveted-and-soldered or lapped-and-sealed joints. Attach 
gutters to eave with gutter hangers spaced as required for gutter size, but not more than 
36 inches o.c. using manufacturer's standard fasteners. Provide end closures and seal 
watertight with sealant. Provide for thermal expansion. 

D. Downspouts: Join sections with 1-1/2-inch telescoping joints. Provide fasteners 
designed to hold downspouts securely 1 inch away from walls; locate fasteners at top 
and bottom and at approximately 60 inches o.c. in between. 

1. Provide elbows at base of downspouts to direct water away from building. 

E. Circular Roof Ventilators: Set ventilators complete with necessary hardware, anchors, 
dampers, weather guards, rain caps, and equipment supports. Mount ventilators on flat 
level base. Install preformed filler strips at base to seal ventilator to metal roof panels. 

F. Continuous Roof Ventilators: Set ventilators complete with necessary hardware, 
anchors, dampers, weather guards, rain caps, and equipment supports. Join sections with 
splice plates and end-cap skirt assemblies where required to achieve indicated length. 
Install preformed filler strips at base to seal ventilator to metal roof panels. 

G. Louvers: Locate and place louver units level, plumb, and at indicated alignment with 
adjacent work. 

1. Use concealed anchorages where possible. Provide brass or lead washers fitted 
to screws where required to protect metal surfaces and to make a weathertight 
connection. 

2. Provide perimeter reveals and openings of uniform width for sealants and joint 
fillers. 

3. Protect galvanized- and nonferrous-metal surfaces from corrosion or galvanic 
action by applying a heavy coating of corrosion-resistant paint on surfaces that 
will be in contact with concrete, masonry, or dissimilar metals. 

4. Install concealed gaskets, flashings, joint fillers, and insulation as louver 
installation progresses, where weathertight louver joints are required. Comply 
with Section 079200 "Joint Sealants" for sealants applied during louver 
installation. 

H. Roof Curbs: Install curbs at locations indicated on Drawings. Install flashing around 
bases where they meet metal roof panels. 

I. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and 
seal to panel as recommended by manufacturer. 
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2.11 ADJUSTING 

A. Doors: After completing installation, test and adjust doors to operate easily, free of 
warp, twist, or distortion. 

B. Door Hardware: Adjust and check each operating item of door hardware and each door 
to ensure proper operation and function of every unit. Replace units that cannot be 
adjusted to operate as intended. 

C. Roof Ventilators and Adjustable Louvers: After completing installation, including work 
by other trades, lubricate, test, and adjust units to operate easily, free of warp, twist, or 
distortion as needed to provide fully functioning units. 

1. Adjust louver blades to be weathertight when in closed position. 

2.12 CLEANING AND PROTECTION 

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint 
according to ASTM A780/A780M and manufacturer's written instructions. 

B. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged 
during construction period. 

C. Touchup Painting: Cleaning and touchup painting are specified in Section 099113 
"Exterior Painting". 

D. Metal Panels: Remove temporary protective coverings and strippable films, if any, as 
metal panels are installed. On completion of metal panel installation, clean finished 
surfaces as recommended by metal panel manufacturer. Maintain in a clean condition 
during construction. 

1. Replace metal panels that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

E. Doors and Frames: Immediately after installation, sand rusted or damaged areas of 
prime coat until smooth and apply touchup of compatible air-drying primer. 

1. Immediately before final inspection, remove protective wrappings from doors 
and frames. 

F. Louvers: Clean exposed surfaces that are not protected by temporary covering, to 
remove fingerprints and soil during construction period. Do not let soil accumulate until 
final cleaning. 

1. Restore louvers damaged during installation and construction period so no 
evidence remains of corrective work. If results of restoration are unsuccessful, 
as determined by Government Representative, remove damaged units and 
replace with new units. 

a. Touch up minor abrasions in finishes with air-dried coating that matches 
color and gloss of, and is compatible with, factory-applied finish coating. 
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END OF SECTION 13 34 19 
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SECTION 21 00 00 

GENERAL FIRE PROTECTION REQUIREMENTS 

PART 1  GENERAL 

1.1 GENERAL 

A. Includes, but not limited to, furnishing design services, labor, materials, and equipment 
for completion of work unless indicated or noted otherwise. See Division 1 for sequence 
of work. 

B. The Fire Protection Contractor will deliver a design stamped by a certified Washington 
State Fire Protection engineer.  

C. The Fire Protection Contractor will conduct design reviews to present design to the 
Owner and obtain approval to proceed with design. Owner will approve tie in points, 
testing and turnover requirements. 

D. Washington River Protection Solutions (WRPS) will serve as the Authority Having 
Jurisdiction (AHJ) for this project.  All references to “Authority Having Jurisdiction” or 
“AHJ” on the project drawings or in these specifications shall be taken as references to 
WRPS. 

E. The Fire Protection Contractor shall review all Architectural drawings to determine if 
the installed work is to be "Phased". The Fire Protection Contractor shall make the 
necessary accommodations (caps, valves, minimize penetrations between phased areas, 
etc.) on the submittal drawings to conform to the Architect’s "Phasing Plan". 

F. The Fire Protection Contractor shall obtain and pay for all permits required by State and 
local authorities governing the installation of the fire protection work. 

G. The fire protection specifications are a mix of being performance based and 
prescriptive. It is the Fire Protection Contractor’s responsibility to determine the exact 
pipe routing, elevations, and device locations that will meet N.F.P.A. #13, the local 
Authority Having Jurisdiction, and project specification requirements. 

H. The Fire Protection Contractor may request a pre-design meeting with the Architect, 
Fire Protection Engineer, Fire Protection Contractor, General Contractor, site fire 
protection purveyor, Mission Support Alliance and building Owner Representative to 
answer any specification and contract design related questions during the early design 
phase of the project. The Fire Protection Contractor shall provide a written request for 
this meeting to the General Contractor that is addressed to the Government 
Representative. 

I. The Fire Protection Sprinkler System Contractor for this project shall be from the 
Approved Sprinkler System Contractor list contained in paragraph 4.01.A of this 
Specification Section.  All Fire Protection Sprinkler System Contractors not listed in 
paragraph 4.01.A, shall submit the information described in paragraph 4.02 of this 
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Specification Section for the qualifications to obtain approval to bid.  Additions to the 
Approved Sprinkler System Contractor list will be made prior to bid only and will be 
published by addendum if accepted. 

J. All fire protection sprinkler system components and devices shall be domestically 
manufactured. Imported components will not be allowed. 

K. All piping shall have the manufacturers stenciling that is installed at the factory along 
the length of the pipe. The stenciling shall consist of the manufacturer’s identifier (name 
or logo) at a minimum. Piping that does not contain the information described (i.e. no 
stenciling on black pipe, white dashes on black pipe, etc.) shall be assumed to be 
imported and shall be replaced at the Fire Protection Contractors expense. All exposed 
piping that is to be painted shall be visually inspected by the engineer prior to being 
painted. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. ASTM International (ASTM) 

ASTM D4258 Surface Cleaning Concrete for Coating 

NFPA 13 Standard for the Installation of Sprinkler Systems 

AWS B2.1 Specification for Welding Procedure and Performance 
Qualification by American Welding Society 

NFPA 25 Standard for the Inspection, Testing, and Maintenance of 
Water-Based Fire Protection Systems 

NFPA 24 Standard for the Installation of Private Fire Service mains 
and Their Appurtenances 

NFPA 70 National Electrical Code 

 

1.3 RELATED SECTIONS 

A. The following sections apply to this section: 

1. Section 21 11 23 "Private Fire Service Mains" 

2. Section 21 13 13 "Wet Pipe Automatic Sprinkler Systems" 
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1.4 COORDINATION 

A. The Fire Protection Contractor is responsible to initiate coordination meetings with the 
General Contractor. The General Contractor shall also involve the other Contractors 
needing to coordinate spatial requirements such as the Electrical Contractor, 
Mechanical Contractor, Plumbing Contractor, site fire protection purveyor, Mission 
Support Alliance etc. as part of these coordination meetings.  

B. The Fire Protection Contractor shall participate in the on-site coordination meetings to 
coordinate the sprinkler system installation with the H.V.A.C. ductwork, H.V.A.C. 
units, plumbing piping, hydronic piping, and/or existing conditions.  

C. Coordination meetings shall consider elevations, required clearances, and routings of all 
trades to assure that all trades can be installed without conflict. 

D. The outcome of this coordination shall allow each system (Electrical, Mechanical, Fire 
Protection, Plumbing, etc.) to be installed without further conflicts for space or 
locations. 

E. Failure to coordinate with other trades and/or existing conditions that result in the 
removal and re-installation of systems shall not be charged as additional costs. 

F. The Fire Protection Contractor shall be responsible for documenting the date and 
participants of each coordination meeting and providing record copies of this 
documentation to the Government Representative. 

1.5 PIPE PENETRATIONS 

A. Provide pipe sleeves or core-drilled holes where piping passes entirely through concrete 
walls, floors, and foundations.  

B. Secure sleeves in position and location during construction and provide sleeves of 
sufficient length to pass through entire thickness of walls, floors, platforms, and 
foundations.  

C. Provide minimum clearances per N.F.P.A. #13 between exterior of piping and interior 
of sleeve or core-drilled hole.  

D. Where piping passes through fire walls and fire floors, seal both end of pipe sleeves or 
core-drilled holes with U.L listed or Factory Mutual Global approved fill, void, or 
cavity material that maintains the fire resistance rating of the assembly being 
penetrated.  

E. Refer to Division 07 for requirements on sealing of penetrations. 

F. Requirements for utilizing pipe sleeves at penetrations: 

1. Sleeves in masonry and concrete walls, floors, and foundations:  Provide hot-dip 
galvanized steel, ductile-iron, cast-iron, or PVC sleeves.  Core drilling of 
masonry and concrete may be provided in lieu of pipe sleeves. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 102 of 581



RPP-SPEC-63839, Rev. 1 

21 00 00 – 4 

2. Sleeves in other than masonry and concrete walls, floors, and foundations:  
Provide 26-gauge galvanized steel sheet material as a minimum thickness. 

3. Sleeve Sizing:  A nominal diameter of 2” larger than the nominal diameter of the 
pipe is acceptable for pipe sizes 1” through 3½” and a nominal diameter 4” 
larger than the nominal diameter of the pipe is acceptable for pipe sizes 4” and 
larger. 

4. Clearance Omission:  No clearance is necessary for piping passing through 
gypsum wallboard or equally frangible material that has no fire resistance rating 
or if flexible couplings are installed within 1’-0” of each side of the wall, floor, 
platform, or foundation. 

G. Requirements for utilizing core drilled holes at penetrations: 

1. Core Sizing:  A diameter of 2” larger than the actual diameter of the pipe is 
acceptable for pipe sizes 1” through 3½” and a diameter 4” larger than the actual 
diameter of the pipe is acceptable for pipe sizes 4” and larger. 

2. Clearance Omission:  No clearance is necessary for piping passing through 
gypsum wallboard or equally frangible material that has no fire resistance rating 
or if flexible couplings are installed within 1’-0” of each side of the wall, floor, 
platform, or foundation. 

H. The Fire Protection / Mechanical drawings do not specifically identify penetrations 
through walls, floors, and foundations.  

I. The Fire Protection Contractor shall review all architectural and structural drawings to 
determine all penetration locations. 

J. All penetration locations through walls, floors, and foundations shall be coordinated 
with the General Contractor and all other trades. 

K. All penetrations through walls, floors, and foundations are the responsibility of the Fire 
Protection Contractor. 

1.6 FIRE ALARM / ELECTRICAL CONNECTIONS 

A. The Fire Protection Contractor shall provide all new fire alarm devices associated with 
the fire protection system (flow switches, tamper switches, electric bells, etc.), as 
indicated on the contract documents. 

B. The electric bell and back box shall be provided by the Fire Protection Contractor, but 
shall be installed by the electrical Contractor. 

C. The Fire Suppression Contractor shall coordinate with the Fire Alarm Contractor to 
make all connections and terminations of the fire alarm devices to the fire alarm system 
control panel.  
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D. All electrical work performed under this Section of the Specifications shall conform to 
all applicable portions of the Division 26 specifications and shall conform to all 
governing codes. 

1.7 SITE INSPECTIONS OF EXISTING SITE CONDITIONS PRIOR TO BIDDING 

A. The Fire Protection Contractor shall examine premises and understand the existing 
conditions that may affect performance of the Fire Protection Contractor’s work of this 
Division before submitting proposals and/or bids for this work. 

B. No subsequent allowance for time or costs will be considered for any consequence 
related to failure to examine site conditions. 

C. Existing site conditions may not be fully depicted on the contract documents and it is 
the bidding Fire Protection Contractor’s responsibility to fully understand the existing 
conditions of the project. 

1.8 CONTRACT DOCUMENTS 

A. The Fire Protection Contractor shall be responsible for reviewing all contract 
documents such as architectural, civil, electrical, mechanical, plumbing, structural, 
specialty equipment, fire protection drawings, etc. These drawings could furnish 
information and/or details related to the design and construction of this project that 
requires additional fire protection that is not indicated on the fire protection contract 
documents. It is the Fire Protection Contractor’s responsibility to review the design 
documents of all trades and to coordinate the design documents with the fire protection 
shop drawings.  

B. Architectural drawings take precedence over Fire Protection drawings. Additional notes 
affecting the fire protection sprinkler system design may be contained in the drawings 
of other trades. 

C. Because of small scale of fire protection drawings, it is not possible to indicate all 
offsets, fittings, and accessories which may be required. Investigate structural and finish 
conditions affecting this work and arrange work accordingly, providing such fittings, 
valves, and accessories required to meet conditions. 

D. Drawings of larger scale and of greater detail take precedence over drawings of smaller 
scale and lesser detail. 

E. Drawings with written or computed dimensions take precedence over scaled 
dimensions. 

F. Where new piping locations are shown on the contract documents, the piping shall be 
designed and installed in a similar fashion, unless accepted by the design team. The Fire 
Protection Contractor is responsible for providing the required elbows, fittings, 
transitions, and offsets to accommodate structural members, architectural features, and 
coordination with other trade work. 
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G. The fire protection system installation shall be made in accordance with the drawings, 
specifications, and applicable standards. Should a conflict occur between the drawings 
and specifications, the specifications shall prevail, refer to Division 1. 

H. In the case that criteria contained on the drawings is omitted from the specifications or 
the specifications have criteria that is omitted from the drawings, the criteria given in 
one location shall apply as if shown in both the drawings and in the specifications 
(what's in one document applies to both documents). The drawings and specifications 
are complementary and what is called for in either is binding as if called for in both, see 
General Conditions of the Project Manual. 

I. The latest dated document shall have precedence over earlier released documents such 
as Change Orders, ASI directives, RFI responses, project Addendums, etc.  

1.9 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. All material used on the project shall be new and free of defects.   

C. The Fire Protection Sprinkler System Contractor shall simultaneously submit shop 
drawings, calculations, and manufacturer’s data sheets to the Government 
Representative for review and obtain approval from the Government Representative 
prior to the purchase, fabrication, or installation of any system component. 

D. A colored bond copy of the "Graphic Map" shall be presented to the Architect / 
Engineer for review and approval prior to final system testing. 

E. All items contained in the "Working Plans" section of the latest edition of N.F.P.A. #13 
adopted by the Authority Having Jurisdiction shall be included as part of the submittal 
package. 

F. Equipment Submittals shall contain original brochures supplied by manufacturers 
(scans of photocopied originals will not be accepted). Each type of device provided 
shall be identified in the Equipment Submittals using the same identification as shown 
on the drawings and specifications. The information included must be the exact 
equipment to be installed, not the complete "line" of the manufacturer.  Where sheets 
show the equipment installed and other equipment, the installed equipment shall be 
neatly and clearly identified on such sheets. 

G. Each fire protection specification section shall be tabbed individually with a master 
index at beginning of each section. 

H. All equipment submittals shall be submitted in one package.  Submitting portions of the 
equipment submittals will not be accepted.  

I. Electronic delivery of the submittals shall meet the following format requirements: 

1. Submittal Drawings: 
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a. The Submittal Drawings shall be a single PDF that is formatted to actual 
size (not 11x17) and collated in numerical order as designated in the title 
block of each drawing. 

2. Equipment Submittals: 

The Equipment Submittal shall be a single, searchable PDF file containingall 
equipment, devices, and components that are collated for duplex printing on 
8½"x11" sized paper. 

a. The Equipment Submittal PDF shall contain a "Table of Contents" that 
indicates all pieces of equipment, devices, and components contained 
within each section of the submittal. 

b. The Equipment Submittal PDF shall be bookmarked by section and for 
each category of equipment, device, and component. 

c. Hydraulic Calculations, Seismic Brace Calculations and Thrust Block 
Calculations shall be  submitted as part of the Equipment Submittal PDF  
shall be included at the end of the Equipment Submittal PDF under a 
separate section for both Hydraulic Calculations and the Seismic Brace 
Calculations. 

d. The Equipment Submittal "Table of Contents" shall also indicate all 
calculations being provided for both the Hydraulic Calculations. 

J. Review of submittal data by the Engineer or Architect does not relieve the Fire 
Protection Contractor of responsibility for quantities, measurements, and compliance 
with the intent of all contract documents. 

K. See each individual specification section associated with this project for required 
equipment submittals. 

L. Submittal of Qualifications: 

1. Submit qualifications of welders that meet or exceed American Welding Society 
(AWS) B2.1 "Standard Welding Procedures and Performance Qualifications" or 
Section IX of the ASME "Boiler and Pressure Vessel Code". 

2. Submit Welding procedures that comply with the qualification requirements of 
N.F.P.A. #13 and that meet or exceed American Welding Society (AWS) B2.1 
"Standard Welding Procedures and Performance Qualifications" or SME Section 
IX of the ASME "Boiler and Pressure Vessel Code". 

3. Submit State of Washington "Certificate of Competency" documentation of the 
company and individual performing the design and the installation of the fire 
protection system.   

4. The "Certification of Competency" documentation submitted shall be listed on 
the "Washington State Patrol – Office of the State Fire Marshal – Licensing and 
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Certification Report" website indicating that the   submitted "Certification of 
Competency" is valid and up to date. If either the company or individual 
certifications are not indicated at this website, the company will not be allowed 
on the project. 

M. Submit the following items prior to substantial completion inspection for review and 
approval: 

1. List of Spare Sprinklers. 

2. Hydraulic Signs (Placards). 

3. General information Signs. 

1.10 SCHEDULE OF VALUES 

1. Provide a "Schedule of Values" that shall be broken down in accordance with 
the following subsection. Further breakdown into subcategories is at the option 
of the Fire Protection Contractor, except as noted below: 

a. Engineering 

b. Materials and Labor  

c. Closeout Materials 

2. Engineering:   

a. The dollar value for "Engineering" work associated with each Fire 
Protection Specification Section shall in no case be less than 15.00% of 
the total dollar value of the Fire Protection work or as indicated in 
Division 1, whichever is higher. "Engineering" work shall be a lump sum 
line item for each fire protection specification section consisting of the 
following at a minimum: 

i. Shop Drawings 

ii. Seismic Brace Calculations 

iii. Hydraulic Calculations 

iv. Equipment Submittals 

v. Permitting 

vi. Architect and/or Engineer Approval 

b. The Fire Protection Contractor is advised there will be no payments for 
"Engineering" until the submittal materials (Shop Drawings, Seismic 
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Brace Calculations, Hydraulic Calculations, and Equipment Submittals) 
have been reviewed and approved by the Architect and/or Engineer.  

1.11 QUALITY ASSURANCE 

A. Requirements of Regulatory Agencies: 

1. Perform work in accordance with applicable Codes.  

2. In case of differences between building codes, state laws, local ordinances, 
utility company regulations, and Contract Documents, the most stringent shall 
govern.  

B. Product Approvals: See each individual specification section associated with this 
project for the prior approved products. 

C. Materials: Use only domestic made pipe, fittings, valves, hangers, sprinklers, and 
devices on this Project. 

1.12 CODES AND STANDARDS 

A. Codes and agencies having jurisdictional authority over Fire Protection installations. 

1. International Building Code -- Latest Adopted Edition 

2. Local Water District Requirements 

3. State and County Department of Health 

4. Local Fire Marshal 

5. Occupational Safety and Health Administration (OSHA) 

6. Washington Industrial Safety and Health Act (WISHA) 

7. National Fire Protection Association (N.F.P.A.) 

8. Underwriters Laboratories (UL) Approval Guides 

9. Department of Energy (DOE) Standard Fire Protection (DOE-STD-1066-2012) 

10. Hanford Fire Protection Criteria Standard TFC-ESHQ-FP-STD-02 (REV D-1) 

11. Hanford Fire Protection Design Requirements HNF-36174 (REV 7) 

12. DOE Office of River Protection Fire Protection Program MGT-ENG-IP-05 
(REV 3) 
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1.13 PRODUCT HANDLING AND PROTECTION 

A. Fire Protection Contractor is responsible for protection of all piping, fittings, and 
devices provided under this specification section free from damage, water, corrosion, 
rust, or foreign matter build up both in storage and when installed, until final project 
acceptance. 

B. Materials in the staging areas shall be protected by an approved means to prevent 
corrosion of the sprinkler system components. Failure to do so shall result in the 
material not being approved and if found installed will be replaced at the Fire Protection 
Contractor's expense. 

C. Equipment finish that is damaged by handling, storage, etc. shall be corrected by the 
Fire Protection Contractor at no additional cost to the Owner. 

D. The Architect and/or Engineer reserve the right to reject any material, the appearance of 
which has been damaged on the site or in shipment. 

1.14 OPERATION AND MAINTENANCE MANUAL FOR FIRE PROTECTION SYSTEMS 

A. Bind Operation & Maintenance Manual for the Fire Protection System in a single three-
ring, hard-backed binder with clear plastic pocket on spine. Spine of each binder shall 
have following typewritten lettering inserted: 

OPERATION 
AND 

MAINTENANCE 
MANUAL 

FOR FIRE PROTECTION SYSTEMS 

B. Equipment submittals for each fire protection specification section shall be contained 
within 3-ring hard cover binders. A single 3-ringed hard cover binder may be used that 
is divided by specification section. 

C. Each fire protection specification section shall be tabbed individually with a master 
index at beginning of each section.  

D. Combining Operations and Maintenance Manuals from multiple fire protection 
specification sections into a single Operations and Maintenance Manual will not be 
allowed. 

E. Provide Section for each type of item of equipment. 

F. Submit copies as specified by Division 1 and at a minimum provide three (3) copies of 
Operation & Maintenance Manual to Government Representative for approval.  

G. Submit Operation and Maintenance manuals for each piece of equipment requiring 
instructions on operation and/or maintenance. 
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H. Operation and Maintenance manuals shall contain shop drawings, wiring diagrams, 
operating and maintenance instructions, replacement parts lists, and equipment 
nameplate data for all equipment and systems installed under the project. 

I. Include descriptive literature (Manufacturer's catalog data) of each manufactured item. 
Literature shall show capacities and size of equipment used and be marked indicating 
each specific item with applicable data underlined. 

J. Operation and Maintenance manuals shall contain original brochures supplied by 
manufacturers (photocopies of originals will not be accepted). 

K. The information included must be the exact equipment installed not the complete "line" 
of the manufacturer.  Where sheets show the equipment installed and other equipment, 
the installed equipment shall be neatly and clearly identified on such sheets.   

L. Parts lists shall give full ordering information assigned by the original parts 
manufacturer. Relabeled and/or renumbered parts information as reassigned by 
equipment supplier is not acceptable. 

M. The following information shall be provided for each device: 

1. Manufacturer's name, address, and phone number. 

2. Local supplier's name, address, and phone number. 

3. Complete parts lists including quantities and manufacturer's part numbers. 

4. Installation instructions. 

5. Recommended maintenance items including maintenance procedure and 
recommended interval of maintenance listed in hours of operation, calendar 
unity or other similar time unit. 

N. Operating Instructions shall include: 

1. General description of each fire protection system. 

2. Step-by-step procedure to follow shutting down each fire protection system.  

3. Step-by-step procedure to follow putting each fire protection system back into 
operation. 

O. If the Operations and Maintenance Manuals are being delivered electronically, the Fire 
Protection Contractor shall provide the following: 

1. "As-Built" Drawings: 

a. The "As-Built" Drawings shall be a single PDF that is formatted to 
actual size (not 11x17) and collated in numerical order as designated in 
the title block of each drawing. 
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2. Operations and Maintenance Manual Equipment Submittals: 

a. The Operations and Maintenance Manual Equipment Submittal shall be 
a single PDF. 

b. The Operations and Maintenance Manual Equipment Submittal PDF 
shall contain all equipment, devices, and components having 
replacement parts or can be replaced that are collated for printing on 
8½"x11" sized paper. 

c. The Operations and Maintenance Manual Equipment Submittal PDF 
shall be a searchable document. 

d. The Operations and Maintenance Manual Equipment Submittal PDF 
shall be formatted for duplex printing with blank sheet inserted where 
necessary. 

e. The Operations and Maintenance Manual Equipment Submittal PDF 
shall contain a "Table of Contents." 

f. The Operations and Maintenance Manual Equipment Submittal PDF 
shall be bookmarked by "Tabbed Dividers" for each category of 
equipment, device, and component. 

P. A copy of N.F.P.A. #25 shall be provided as part of the Operations and Maintenance 
manual, unless Owner confirms they already possess the necessary edition(s) of 
N.F.P.A. #25. The edition of N.F.P.A. #25 provided shall correspond to the edition of 
N.F.P.A. #13 utilized in the sprinkler system design. 

Q. The Operation and Maintenance manual shall be assembled in a single 3-ring hard 
cover binder. The information contained in the Operation and Maintenance manuals 
shall be grouped in an orderly arrangement by specification index. The Operation and 
Maintenance manuals shall have a typewritten index and divider sheets between 
categories with identifying tabs. The covers shall be imprinted with the name of the job, 
Owner, Architect, Mechanical Contractor, and year of completion.   

1.15 WARRANTY LETTER 

A. In addition to the guarantee specified in General Conditions, the Fire Protection 
Contractor shall guarantee that the fire protection systems are installed to N.F.P.A. code 
and approved shop drawings. 

B. In order to be protected, secure proper guarantees from suppliers and any Sub-
Contractors. Include all warranties/guarantees including extended warranties. 

C. Provide a "Certificate of Warranty" letter at the completion of the project.  The date of 
"Substantial Completion" shall be clearly shown on the letter indicating when the 
warranty period begins and the "Certificate of Warranty" letter shall be signed by the 
Fire Protection Contractor.   
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D. The "Certificate of Warranty" shall be included as part of the Operation and 
Maintenance Manual. The date of "Substantial Completion" shall be the date indicated 
on the approved test certificate that was signed by the Authority Having Jurisdiction for 
system acceptance. 

1.16 TEST CERTIFICATES 

A. The following completed tests shall be contained as a minimum on "Test Certificates" 
provided to the Owner at completion of this project. 

B. Water Based Sprinkler Systems 

1. Private Fire Service Mains 

a. Underground lead-in hydrostatic testing 

b. Underground lead-in flushing per N.F.P.A. #13 and N.F.P.A. #24 
requirements  

2. Wet pipe automatic fire protection sprinkler system  

a. Overhead hydrostatic testing 

b. Overhead fire alarm connection point interface testing 

c. Main drain testing 

1.17 AS-BUILT DRAWINGS 

A. The Fire Protection Contractor shall maintain, in addition to any reference drawings, an 
As-Built set of drawings, which have been reproduced from the approved site set on 
which all deviations from the original design shall be drafted in a neat legible manner 
with red colored pencil. 

B. The Fire Protection Contractor shall update all references to specific products to 
indicate products actually installed on project. 

C. Upon completion of work, the Fire Protection Contractor shall deliver the red lined 
drawings and one set of neatly drafted As-Built drawings on electronic media in 
AutoCAD format to the Architect for the Engineer to review and accept prior to being 
forwarded to the Owner for their records. 

D. Submit full-scale drawings that are not larger than the contract documents (out of scale 
drawings will not be allowed)  

E. The As-Built drawings shall show actual installation from all change orders, field 
authorizations, design changes, installation modifications, etc.   
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F. As-Built drawings shall contain dimensions to all main piping (from structure or 
gridlines), elevations of all piping (both above finished floor and below structure), and 
pipe length for all piping including riser nipples, sprigs, drops, and dry sprinkler heads. 

G. Schematic details provided on submittal drawings shall be changed to project specific 
details with all piping and devices sized and drawn to scale. 

1.18 GRAPHIC MAP 

A. The Fire Protection Contractor shall provide a "Graphic Map" in the main sprinkler 
system riser room for each building associated with this project and a "Graphic Map" to 
be placed in each of the Operations and Maintenance Manuals.  

B. The "Graphic Map" shall identify the locations of all of the following: 

1. Auxiliary Drain Valves 

2. Control Valves 

3. Yard Post Indicating Valve  

4. Backflow Preventer  

5. Access Panels 

6. Main System Riser 

7. Automatic Air Vents 

C. The "Graphic Map" shall consist of the following items: 

1. Color representation of the building(s) floor plan. 

a. Black: Building walls (interior and exterior) 

b. Black: Building Gridlines (optional) 

c. Black: "Graphic Map" title 

d. Black: North Arrow 

e. Black: Room Names and Room Numbers 

f. Black: Text and leader lines that identify locations of all valves 

g. Red: All horizontal sprinkler piping, elevation changes in piping are not 
required to be indicated on the "Graphic Map" 

h. Cyan: All Acoustical Tile Ceilings 

i. Blue: All Access Panels 
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2. All text shall be a minimum of 3/32" in height and placed to not be 
superimposed over walls or sprinkler piping. The text shall be legible and clear 
utilizing leader lines to move text to a clear location. 

3. The "Graphic Map" shall be full color image printed on 8½"X11", 11"X17", 
22"x34", or 24"X36" media, depending upon the size of the project and clarity 
of the information. 

D. The "Graphic Map" in the main sprinkler system riser room shall be laminated and 
securely fastened to the wall adjacent to the spare sprinkler head cabinet.  

E. The "Graphic Map" in each of the Operations and Maintenance Manuals shall be on 
bond paper and placed within a plastic sheet protector. 

1.19 START-UP / SHUT DOWN PROCEDURES 

A. The "Operations and Maintenance Manual" shall contain a section devoted to the Start-
Up / Shut Down Procedures of all systems. 

B. The Start-Up / Shut Down Procedures shall consist of a detailed list of step-by-step 
instructions to follow, including any and all intermediate steps. 

1.20 CLOSE OUT MATERIAL 

A. The fire protection close out material shall be submitted to the Architect for review and 
approval by the Engineer prior to being provided to the Owner. 

B. All close out materials shall be contained within a single 3-ring hard cover binder.  

C. The close out materials shall include the following at a minimum: 

1. Operations and Maintenance Manuals: See Paragraph 1.14 of this Specification 
Section for "Operations and Maintenance Manual" requirements. 

2. Warranty Letters: See Paragraph 1.15 of this Specification Section for 
"Warranty Letter" requirements. 

3. Test Certificates: See Paragraph 1.16 of this Specification Section for "Test 
Certificate" requirements. 

4. As-Built Drawings: See Paragraph 1.17 of this Specification Section for "As-
Built Drawing" requirements. 

5. Graphic Map: See Paragraph 1.18 of this Specification Section for "Graphic 
Map" requirements. 

6. Start-Up / Shut Down Procedures: See Paragraph 1.19 of this Specification 
Section for "Start-Up / Shut Down Procedures" requirements. 
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1.21 ABBREVIATIONS 

AEG Above Exterior Grade 
AFF Above Finish Floor 
AHJ Authority having Jurisdiction 
ANSI American National Standards Institute 
ASME American Society of Mechanical Engineers 
ASTM American Society of Testing & Materials 
AWWA American Water Works Association 
CH Ceiling Height 
EC Electrical Contractor 
FDC Fire Department Connection 
FM Factory Mutual Global  
GC General Contractor 
GPM Gallons per Minute 
MC Mechanical Contractor 
NEC National Electrical Code 
NEMA National Electrical Manufacturers Association 
NFPA National Fire Protection Association 
NRS Non-Rising Stem 
NTS Not to Scale 
OS&Y Outside Screw and Yoke 
PIV Post Indicator Valve 
POC Point of Connection 
PSI Pounds per Square Inch Gauge Pressure 
UFC  Unified Facilities Criteria (U.F.C.) 
UL Underwriter's Laboratories 

PART 2  PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Any reference in the specifications or on the drawings to any article, device, product, or 
material, by manufacturer, name, make, model, or catalog number shall be interpreted 
as establishing a standard of quality and shall not be construed as limiting competition. 

B. The manufacturer listed as "Approved Manufacturer" has been approved for this project 
for the items indicated and does not require obtaining prior approval. Other 
manufacturers not listed shall require prior approval. 

C. The listing of a manufacturer as an "Acceptable Manufacturer" does not necessarily 
mean that the products of that manufacturer are equal to those specified. The listing is 
only an indication of those manufacturers which may be capable of manufacturing, or 
have in the past manufactured, items equal to those specified, and is intended to aid the 
Fire Protection Contractor in identifying manufacturers. 

D. A product provided by an "Approved Manufacturer" shall be equal to or superior to the 
specified manufacturer's item in function, appearance, and quality, and shall fulfill all 
requirements of the contract documents and specifications. The Government 
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Representative shall be the final judge as to whether an item meets these requirements 
or not.  If a manufacturer is not certain that his product meets these requirements or not, 
then the manufacturer shall submit data as required to obtain the Government 
Representative's approval prior to bid opening. 

E. The approval of a manufacturer applies to the manufacturer only and does not relieve 
the Fire Protection Contractor from the responsibility of meeting all applicable 
requirements of the plans and specifications. 

F. Fire Protection Contractor shall be responsible for all costs to other trades and all 
revisions required to accommodate any products which are different from those 
specified or shown. 

G. In reviewing a manufacturer for acceptance, factors considered include the following: 
engineering data showing item's performance, proper local representation of 
manufacturer, likelihood of future manufacturer's local support of product, service 
availability, previous installation, previous use by Owner/Engineer/Architect, product 
quality, availability/quality of maintenance and operation data, capacity/performance 
compared to specified items, and similar concerns. 

H. If approval is received to use other than specified items, responsibility for ensuring that 
items to be furnished will fit space available lies with this Division. 

I. If non-specified equipment is used and it will not fit job site conditions, the Fire 
Protection Contractor assumes responsibility for replacement with items named in 
project specifications. 

J. All Substitution Requests shall be submitted on the forms provided in Division 0 or 1 of 
the General and Supplemental Conditions of the Project Manual.  

K. The material shall be of pre-approved equal quality to that which is specified. Should 
the make and type of material differ from that specified, the Fire Protection Contractor 
may be required to submit catalog and engineering data (samples if requested) 
necessary to make a comparison and determine its suitability. 

PART 3  EXECUTION 

3.1 WORKMANSHIP 

A. This Fire Protection Contractor shall provide completed systems with a neat and 
finished appearance.  If, in the judgment of the Engineer, any portion of the work has 
not been performed in a workmanlike manner or is left in a rough unfinished state, the 
Fire Protection Contractor will be required to remove, reinstall, or replace same and 
patch and paint surrounding surfaces in a manner acceptable to the Engineer, without 
increase in cost to the Owner or General Contractor. 

3.2 CLOSEOUT SUBMITTALS 

A. Requirements: Final approval of fire protection installation will be recommended upon 
completion of the following: 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 116 of 581



RPP-SPEC-63839, Rev. 1 

21 00 00 – 18 

1. Completion of all punch list items 

2. Operation instruction period to Owner's satisfaction 

3. Permit Submittal 

4. As-Built drawings on electronic media delivered to Government Representative 

5. Signed Warranty Letter 

6. Operations and Maintenance Manuals 

7. Completed and Signed Test Certificates 

8. Graphic Map 

3.3 FINAL INSPECTION 

A. Prior to acceptance of the fire protection work, the Fire Protection Contractor shall put 
all fire protection systems into operation for a period of not less than 5 working days so 
that they may be inspected by the Government Representative and the Owner's 
representatives. 

B. The time of the final inspection shall be mutually agreed to by the Authority Having 
Jurisdiction and the Fire Protection Contractor. 

3.4 OPERATION AND MAINTENANCE TRAINING 

A. Upon completion of the work, and after all tests and final inspection of the work by the 
Authority Having Jurisdiction (AHJ), the Fire Protection Contractor shall demonstrate 
and instruct the Owner's designated operation and maintenance personnel in the 
operation and maintenance of the various fire protection systems.  

B. The Fire Protection Contractor shall arrange for scheduled instruction periods with the 
Owner.  

C. The Fire Protection Contractor’s representatives shall be Superintendents or Foremen 
knowledgeable in each system and Supplier's Representative when so specified. 

D. All drain locations and inspector’s test locations shall be shown in addition to showing 
the access required to obtain the valves. 

E. A general description of each fire protection system shall be demonstrated including the 
following. 

1. Step-by-step procedure to follow shutting down each fire protection system.  

2. Step-by-step procedure to follow putting each fire protection system back into 
operation. 
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F. Scheduled instruction periods shall be based upon the complexity of the systems 
installed, but in no case, be less than the following: 

G. Water Based Fire Protection Systems: 2 Hours Costs for time involved by the 
Fire Protection Contractor shall be included in the bid. 

3.5 FIRE PROTECTION CONTRACTORS RESPONSIBILITY FOR NEW BUILDINGS 

A. The Fire Protection Contractor shall bear expense of cutting, patching, painting, 
repairing, and replacing of work of other trades that are required because of the Fire 
Protection Contractors fault, error, tardiness, or because of damage caused by the fire 
protection installation. 

B. All fire protection sprinkler system components, devices, and materials installed as part 
of this project shall be new and free of corrosion or rust. 

3.6 FIRE PROTECTION CONTRACTORS RESPONSIBILITY FOR EXISTING 
BUILDINGS 

A. Cut carefully to minimize necessity for repairs to existing work. Do not cut beams, 
columns, or trusses. 

3.7 INSTALLATION 

A. Install fire protection equipment to permit easy access for normal maintenance, and so 
that parts requiring periodic replacement or maintenance can be readily removed.  

B. Design and provide each system with full consideration to blind spaces, piping, 
electrical equipment, ducts, other construction, and equipment in accordance with 
detailed working drawings to be submitted to the Government Representative for 
approval.   

C. The Fire Protection Contractor shall modify or relocate all items that interfere with 
access to other trade work. 

D. Provide access doors to access all valves installed in finished areas. 

E. If circumstances at a particular location make the accessible installation of an item 
difficult or inconvenient, the situation shall be discussed with the Government 
Representative before installing the item in a poor access location. 

F. Provide separations between all dissimilar metals with a dielectric connection. 

G. Provide offsets around all electrical panels and similar electrical equipment 
(transformers, main distribution panels, etc.) to maintain the clear space required by 
Section 110.26.E(1)a of N.F.P.A. #70 (National Electrical Code). A 6'-0" clear space is 
required above all electrical panels or to a structural ceiling, whichever is lower, except 
where indicated otherwise or required by N.F.P.A. #70 (National Electrical Code). Such 
offsets are typically not shown on the contract documents, but are required to be 
indicated and installed as part of the installation.  
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H. All piping and related items installed by the Fire Protection Contractor shall not present 
a safety hazard (i.e., items installed at/near head height, items projecting into 
maintenance access paths, or any items that present a tripping hazard etc.) or it will be 
required to be relocated at no additional cost to the Owner or General Contractor. 

I. Access to equipment is of utmost importance. The Fire Protection Contractor shall 
apply extra attention to the laying out of pipe and in coordinating all work. Poor access 
to other trade work equipment will not be accepted.   

J. Ensure that items to be furnished fit space available. Make necessary field 
measurements to ascertain space requirements including those for connections and 
furnish and install equipment of size and shape so final installation shall suit true intent 
and meaning of contract documents. 

K. Install piping in longest reasonable lengths. The use of short lengths of pipe with 
multiple couplings where a single length of pipe could have been used is not acceptable. 

3.8 REQUESTS FOR INFORMATION (RFI) 

A. It is the Engineer’s intent to provide a timely response to any Request for Information 
(RFI) regarding the fire protection work. To further expedite this process, if a 
suggestion can be determined or derived at by the initiator of the Request for 
Information (RFI), it is required that this suggestion is supplied with the submitted 
Request for Information (RFI). If no suggestion is given where one is possible, the RFI 
will be returned as incomplete.   

B. All Fire Protection Request for Information (RFI) questions shall be written on the 
forms provided in Division 0 or 1 of the General and Supplemental Conditions of the 
Project Manual.  

END OF SECTION 21 00 00 
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SECTION 21 11 23 

PRIVATE FIRE SERVICE MAINS 

PART 1  GENERAL 

1.1 GENERAL 

A. Washington River Protection Solutions (WRPS) will serve as the Authority Having 
Jurisdiction (AHJ) for this project.  All references to “Authority Having Jurisdiction” or 
“AHJ” on the project drawings or in these specifications shall be taken as references to 
WRPS. 

B. Includes, but not limited to, the following: 

1. Provide all material, labor, equipment, design, and services necessary to perform 
the installation of a private fire service main supplying an automatic sprinkler 
system(s),in accordance with the required and advisory provisions of the latest 
edition of N.F.P.A. #24 accepted by the Authority having Jurisdiction (AHJ), 
and project specifications, except as modified herein. 

2. The Fire Protection Underground Contractor shall install the private service 
main per the latest edition of N.F.P.A. #13 and N.F.P.A. #24 accepted by the 
Authority having Jurisdiction, from a point 5'-0" outside the building footing to 
the supply flange left approximately 6" above finished floor.  

3. The Fire Protection Underground Contractor shall obtain a permit and final 
approval from the AHJ for the private service main underground installation.  
All permits, fees for plan review, inspections, testing, etc. shall be included in 
the bid proposal. 

4. The Fire Protection Underground Contractor shall simultaneously submit 
shop drawings and manufacturer’s data sheets to the local Authority 
Having Jurisdiction and Government Representative for review and shall 
be approved by the Government Representative prior to the purchase, 
fabrication, or installation of any system component as detailed in this 
Specification Section. The Architect/Engineer submittal drawings shall be 
stamped and signed by the appropriate Contractors performing the design 
and installation of the fire protection underground supply. 

5. All fire protection underground equipment installed shall be by a manufacturer 
contained within "PART 2 – PRODUCTS" of this specification unless prior 
approval has been received 

6. The Fire Protection Underground Contractor shall provide a copy of the 
"Underground Test Certificate" to the Architect/Engineer for review and 
shall be approved by the Architect/Engineer prior to the overhead fire 
protection piping being connected to the underground piping. The "Test 
Certificate" shall be completely filled out and shall indicate the method 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 120 of 581



RPP-SPEC-63839, Rev. 1 

21 11 23 – 2 

used for flushing, standard the system was flushed in accordance with, and 
shall be signed by the Authority having Jurisdiction who witnessed the 
flushing test. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. ASTM International (ASTM) 

 

NFPA 24 Standard for the Installation of Private Fire Service Mains 
and Their Appurtenances 

NFPA 13 Standard for the Installation of Sprinkler Systems 

49 CFR 92.321  

ASTM D698 Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort 

AWWA C600 Installation of Ductile-Iron Mains and Their 
Appurtenances 

ASTM D2487 Standard Practice for Classification of Soils for 
Engineering Purposes 

 

1.3 RELATED SECTIONS 

A. The following sections apply to this section: 

1. Section 21 00 00 "GENERAL FIRE PROTECTION REQUIREMENTS". 

2. Section 21 13 13 "WET PIPE AUTOMATIC SPRINKLER SYSTEMS". 

1.4 GENERAL SYSTEM REQUIREMENTS 

A. The underground supply piping shall be provided with a concrete thrust block at all 
changes of direction and at the elbow where the pipe turns from a horizontal installation 
to vertical installation. 

B. The elbow located under the building on the fire protection underground supply piping 
shall also be provided with rodding as a second means of restraint. The elbow shall be 
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rodded to the flange above finished floor in the vertical direction and rodded to the first 
joint outside of the buildings footing in the horizontal direction. 

C. The minimum Fire Protection Underground supply pipe size shall be 6", but shall be 
based upon the hydraulic calculation demands of the fire protection system being 
installed in the building by the project fire protection engineer. 

D. The Fire Protection Underground supply piping shall: 

1. Be installed a minimum of 1'-0" below the bottom of the foundation / footing to 
the top of the piping. 

2. Be installed a maximum distance of 10'-0" from the outside edge of foundation / 
footing to the centerline of the vertical supply piping penetrating the floor slab. 

E. If allowed by the local Authority Having Jurisdiction, the minimum depth of cover shall 
be no less than 3'-6" at finish grade.  Otherwise, the minimum depth of cover shall be 
based upon Figure A.10.4.2(a) of the 2016 edition of N.F.P.A. #13 and N.F.P.A. #24, 
with the minimum depth of cover being no less than 4'-0" at finish grade.  

F. The underground piping shall terminate with a flange left 6" above finished floor.   

G. The supply flange shall be two-holed with respect to the back wall (the two closest 
flange holes to the back wall shall be at the same distance from the back wall) to assure 
that the sprinkler system riser will be aligned parallel with the back wall. 

1.5 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. See Specification Section 21 00 00 for "Submittal" requirements. 

C. Equipment submittal sections shall include, at a minimum, the following: 

1. Piping 

2. Fittings / Couplings 

3. Miscellaneous Equipment 

D. Equipment submittals shall include all materials, components, and devices being 
installed. The items contained in the following list are typically included in a Private 
Fire Service Main System installation and would require equipment submittal literature 
to be provided. 

1. Piping  

2. Couplings / Fittings (Flanged, Grooved, Mechanical Joint, Etc.) 

3. Buried Utility Warning and Identification Tape 
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E. Follow the guidelines set forth in Specification Section 21 00 00 for submittal 
requirements of the following: 

1. Equipment Submittals 

2. Shop Drawings 

3. Thrust Block Calculations 

4. Qualifications 

F. Submit all test results identified in "Part 3 – Execution" of this Specification Section for 
review and/or approval.  

G. All re-submitted drawings shall have the areas of revision clearly marked with revision 
clouds. 

H. Submittal drawings shall be in printed to the following criteria: 

1. Black and white plots shall consist of the following as a minimum: 

a. Grey for drawing background. 

b. Black for all underground related components and text. 

1.6 QUALIFICATIONS 

A. Design and installation of the Underground System shall be in accordance with Section 
212.80.018 of the “Washington Administration Code” (WAC).  

B. The installing Fire Protection Underground Contractor shall have a minimum of five (5) 
years’ experience in the design, installation and testing of private fire service mains.   

1.7 PIPING SYSTEM LAYOUT 

A. Prepare detailed working drawings that are not larger than the contract documents for 
the system layout in accordance with N.F.P.A. #13, “Working Drawings (Plans)".  
Show data essential for the proper installation of each fire protection underground 
system per N.F.P.A. #13 and N.F.P.A. #24.   

B. The cover sheet of the shop drawings shall contain a site plan (1" = 50'-0" minimum) 
that clearly shows all fire service main routing with size and type of pipe indicated, fire 
hydrant locations, fire department connection location, devices, valves, and fittings, 
regardless of who performed the underground work.   

C. A graphical scale shall be provided for each floor plan or detail on the shop drawings in 
accordance with N.F.P.A. #13, "Working Drawings (Plans)". 

D. The minimum text size on full scale drawings shall be 1/8" high. 
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E. The cover sheet of the shop drawings shall clearly state the scope of Contractor’s work, 
Contractor’s exclusions, Contractor’s start point, which edition of N.F.P.A. #13 and 
N.F.P.A. #24 was used for the private fire service main design, and current water flow 
information. 

PART 2  PRODUCTS 

2.1 PRIVATE FIRE SERVICE MAIN PIPING SYSTEMS  

A. All fire protection system components, devices, and materials installed as part of this 
project shall be new. 

B. All fire protection underground components and devices shall be domestically 
manufactured. Imported components will not be allowed. 

2.2 PRIVATE FIRE SERVICE MAIN PIPE AND FITTINGS 

A. All underground system piping and fittings shall meet the following criteria: 

1. Underground Supply Piping from the Supply Flange Left Approximately 6" 
Above Finished Floor to a point 5'-0" Outside the Building Footing:  Provide 
cement mortar lined Class 52 ductile iron piping. If acceptable by the Authority 
Having Jurisdiction, AWWA standard bell and spigot Class 150 ductile iron 
piping, C-900 Class 200 DR14 U.L. labeled PVC pipe, or type 304 or 316 
stainless steel piping may be installed.  All fittings shall be U.L. listed, or F.M. 
approved for fire protection installations, shall utilize full flow standard radius 
fittings, and shall match the type of underground piping to be installed. 

2. Approved manufacturers are as follows: 

a. Galvanized Steel Pipe: AMS Tube Corporation, Bull Moose Tube 
Company, Charlotte Pipe and Foundry Company, North West Pipe and 
Casing, State Pipe and Supply Company, Wheatland Tube Company, or 
prior approved equal. 

b. Flanged Products: American Cast Iron Pipe Company, Anvil 
International, Merit Manufacturing (Mueller), Trinity Valley Iron & 
Steel Company, Pacific Coast Flange Incorporated, Tyler Pipe, Union 
Foundry Company, U.S. Pipe and Foundry Company, Ward, or prior 
approved equal. 

c. Mechanical Joint Fittings and Retainer Glands: American Cast Iron Pipe 
Company, Ford Meter Box Company, Tyler Pipe, U.S. Pipe and Foundry 
Company, or prior approved equal. 

d. Ductile Iron Pipe: American Cast Iron Pipe Company, Pacific States 
Cast Iron Pipe Company, U.S. Pipe and Foundry Company, or prior 
approved equal. 
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e. Mechanical Joint Products: American Cast Iron Pipe Company, EBBA 
Iron Incorporated, Pacific States Cast Iron Pipe Company, U.S. Pipe and 
Foundry Company, or prior approved equal. 

f. P.V.C. Pipe: Diamond Plastics Corporation, Johns Manville (Blue Brut), 
North American Pipe Corporation, PW Pipe, or prior approved equal. 

g. Stainless Steel Fittings: Anvil International, Greensboro Pipe Company, 
Merit Brass, Victaulic, or prior approved equal. 

h. Stainless Steel Pipe: Alaska Copper and Brass, American Pipe and 
Supply, Greensboro Pipe Company, Merit Brass, or prior approved 
equal. 

2.3 BURIED UTILITY WARNING AND IDENTIFICATION TAPE 

A. Provide electronically detectable 12 AWG solid core copper wire in an aluminum foil 
plastic backed tape or electronically detectable magnetic plastic tape manufactured 
specifically for warning and identification on all buried piping.   

B. Install identification tape in accordance with US Department of Transportation Gas 
Pipeline Safety Standards in 49 CFR 92.321. 

C. Identification tape shall be continuous and installed immediately above the underground 
piping over the entire length of the underground piping.  

D. Provide identification tape that has a 3" minimum width roll, a minimum of 4 mil thick, 
and color coded for the utility involved.  Identification tape shall have bold black letters 
imprinted with "CAUTION BURIED WATER PIPING BELOW" or similar wording 
continuously and repeatedly over entire tape length.   

E. Use permanent code and letter coloring unaffected by moisture and other substances 
contained in trench backfill material.   

F. Approved manufacturers are as follows: 

1. Buried Utility Warning and Identification Tape:  Pro-Line Safety Products 
Company, Tek Identification Products, or prior approved equal. 

PART 3  EXECUTION  

3.1 INSTALLATION OF UNDERGROUND PIPING SYSTEMS 

A. Installation, workmanship, fabrication, assembly, erection, examination, inspection, and 
testing shall be in accordance with N.F.P.A. #13, and N.F.P.A. #24 except as modified 
herein.   

B. A list of installations of a similar nature and scope shall be provided on request. 
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C. The Fire Protection Underground Contractor shall be responsible for the design, 
material, fabrication, workmanship, assembly, examination, testing, and certification 
that the underground installation meets local and N.F.P.A. codes.   

D. The Fire Protection Underground Contractor shall remove and replace any piping joints 
deemed improperly installed or show signs of leakage. 

3.2 FLUSHING OF UNDERGROUND PIPING 

A. Flush potable piping installer prior to the backflow preventer with potable water in 
accordance with N.F.P.A. #13 at a minimum velocity of 10 feet per second, based upon 
the actual internal diameter of piping being flushed.  

B. The flushing of fire protection underground piping shall consist of the following: 

1. The Fire Protection Underground Contractor providing burlap bags to the 
discharge of all hoses used to flush the fire protection underground piping to 
collect debris and/or foreign matter.  

2. Flush the underground piping for a sufficient time to ensure thorough cleaning 
and removal of all debris and/or foreign matter. 

3. At completion of the flush, the burlap bags shall be removed and inspected for 
the accumulation of debris and/or foreign matter.   

4. If debris and/or foreign matter is found in the burlap bag, the flushing test shall 
be performed again until debris and/or foreign matter is not found. 

5. After the fire protection underground piping has been successfully flushed, the 
Fire Protection Underground Contractor shall take pitot readings from the 
discharge of all hoses used to flush the fire protection underground piping to 
verify the actual flow rate and velocity. 

6. If the pitot values indicate that the volume of water used during flushing is 
below the minimum values stated above, an additional outlet shall be opened up 
and the flushing test started over. 

7. If the pitot values indicate that the volume of water used during flushing is 
above the minimum values stated above, the flushing test is acceptable. 

C. The Fire Protection Underground Contractor shall provide all equipment and 
instruments necessary to take pitot readings consisting of 2½" hoses for each required 
outlet, stream straighteners, hose monsters, and/or pitots with calibrated pressure 
gauges. 

D. When the flushing test has been successfully completed at the minimum required flow 
rate, submit a signed and dated certificate similar to that specified in N.F.P.A. #13 and 
N.F.P.A. #24 the Fire Protection Engineer for review and/or approval. 
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3.3 WIRE AND MARKING TAPE TO LOCATE PIPING 

A. Install marking tape at an elevation approximately 1'-0" above the underground piping.  
Install a continuous 12-gauge copper wire (where required by the Authority Having 
Jurisdiction) to the topside of all underground piping. 

3.4 HYDROSTATIC TEST 

A. Hydrostatically test each system at 200 P.S.I. or 50 P.S.I. in excess of the systems 
working pressure (whichever is greater), for a 2-hour period.   

B. The amount of leakage at the joints shall not exceed the limits allowed by N.F.P.A. #24.  

C. When tests have been completed and corrections made, submit a signed and dated 
certificate similar to that specified in N.F.P.A. #13 and N.F.P.A. #24.  

3.5 INITIAL BACKFILL MATERIAL 

A. Initial backfill consists of select granular material or satisfactory materials free from 
rocks 1/2" or larger in any dimension or free from rocks of such size as recommended 
by the pipe manufacturer, whichever is smaller.  

B. When the pipe is coated or wrapped for corrosion protection, the initial backfill consists 
of select granular material or satisfactory materials free from rocks 1/4" or larger in any 
dimension or free from rocks of such size as recommended by the pipe manufacturer, 
whichever is smaller. 

3.6 OFFSITE SOILS REQUIREMENTS 

A. Do not bring material onsite until approved test results are submitted to the Government 
Representative for review and acceptance. 

3.7 INITIAL BACKFILLING AND COMPACTION 

A. Backfill the trench to the top of pipe prior to performing the required hydrostatic 
pressure test.  

1. Leave the joints and couplings uncovered during the pressure test.  

2. Replacement of Unyielding Material: Replace unyielding material removed 
from the bottom of the trench with select granular material or initial backfill 
material.  

3. Replacement of Unstable Material: Replace unstable material removed from the 
bottom of the trench or excavation with select granular material placed in layers 
not exceeding 6" loose thickness. 

B. Place initial backfill material and compact it with approved tampers to a height of at 
least 1'-0" above the water piping.  

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 127 of 581



RPP-SPEC-63839, Rev. 1 

21 11 23 – 9 

C. Bring up the backfill evenly on both sides of the pipe for the full length of the pipe.  

D. Take care to ensure thorough compaction of the fill under the haunches of the pipe.  

E. Except as specified otherwise in the individual piping section, provide bedding for 
buried piping in accordance with AWWA C600, Type 4, except as specified herein.  

F. Compact backfill to top of pipe to 95 percent of ASTM D698 maximum density.  

G. Provide plastic piping with bedding to spring line of pipe.  

H. Provide materials as follows: 

1. Class I: Angular, 6 to 40 mm 0.25 to 1.5-inch, graded stone, including a number 
of fill materials that have regional significance such as coral, slag, cinders, 
crushed stone and crushed shells. 

2. Class II: Coarse sands and gravels with maximum particle size of 1½", including 
various graded sands and gravels containing small percentages of fines, 
generally granular and non-cohesive, either wet or dry. Soil Types GW, GP, 
SW, and SP are included in this class as specified in ASTM D2487. 

3. Clean coarse-grained sand in accordance with industry standard methods and 
procedures. 

4. Clean, coarsely graded natural gravel, crushed stone or a combination thereof in 
accordance with industry standard methods and procedures. Do not exceed 
maximum particle size of 3". 

3.8 FINAL BACKFILLING AND COMPACTION 

A. Fill the remainder of the trench with satisfactory material.  

B. Place backfill material and compact as follows: 

1. Roadways: Place backfill up to the required elevation as specified. Water 
flooding or jetting methods of compaction will not be allowed. 

2. Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas: Deposit backfill 
in layers of a maximum of 1'-0" loose thickness, and compact it to 85% 
maximum density for cohesive soils and 90% maximum density for cohesionless 
soils. Water flooding or jetting methods of compaction for granular noncohesive 
backfill material will be allowed, provided the water jetting does not penetrate 
the initial backfill.  

3.9 TRENCH SHORING 

A. Where trench excavation equal or exceeds a depth of 4'-0", the contractor shall provide, 
construct, maintain and remove, as required, safety systems that meet the requirements 
of the Washington Industrial Safety and Health Act. 
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B. A qualified individual shall design the trench safety system that meets all applicable 
local, state, and federal safety code. 

C. The Contractor shall adequately shore trenches to protect the work, existing property, 
utilities, pavement, etc., and to provide safe working conditions in the trench.  

D. The method of shoring shall be according to the contractor's design. The contractor may 
elect to use a combination of shoring, trench shields, or other methods of accomplishing 
the work.  

3.10 DEWATERING OF TRENCH 

A. Where water is encountered in the trench, it shall be removed during pipe-laying 
operations and the trench so maintained until the ends of the pipe are sealed and 
provisions are made to prevent floating of the pipe.  

B. Trench water, bedding material, or other foreign materials shall not be allowed to enter 
the pipe at any time.  

C. The contractor shall furnish, install, and operate all necessary equipment to keep the 
trench above the foundation level free from water during construction, including power 
outages and shall dewater and dispose of the water so as not to cause injury to public or 
private property. 

3.11 DISPOSITION OF SURPLUS MATERIAL 

A. The fire protection underground Contractor shall haul away all surplus material or other 
soil material that is not required or suitable for filling or backfilling including brush, 
refuse, stumps, roots, and timber. 

END OF SECTION 21 11 23 
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SECTION 21 13 13 

WET PIPE AUTOMATIC SPRINKLER SYSTEMS 

PART 1  GENERAL 

1.1 GENERAL 

A. Washington River Protection Solutions (WRPS) will serve as the Authority Having 
Jurisdiction (AHJ) for this project.  All references to “Authority Having Jurisdiction” or 
“AHJ” on the project drawings or in these specifications shall be taken as references to 
WRPS. 

B. Includes, but not limited to, the following: 

1. Provide all material, labor, equipment, design, and services necessary to perform 
the installation wet pipe automatic fire protection sprinkler system(s) for 
complete fire protection coverage throughout, in accordance with the required 
and advisory provisions of the latest edition of N.F.P.A. #13 accepted by the 
Authority having Jurisdiction (AHJ),and project specifications, except as 
modified herein.  

2. The Fire Protection Sprinkler System Contractor shall obtain a permit and final 
approval from the AHJ for the fire protection sprinkler system.  All permits, fees 
for plan review, inspections, testing, etc. shall be included in the bid proposal. 

3. The Fire Protection Sprinkler System Contractor shall simultaneously 
submit shop drawings, hydraulic calculations, seismic bracing calculations, 
and manufacturer’s data sheets to the local Authority Having Jurisdiction 
and Government Representative for review and shall be approved by the 
Government Representative prior to the purchase, fabrication, or 
installation of any system component as detailed in Paragraph 1.13 of 
Specification Section 21 13 13. 

4. All fire protection equipment installed shall be by a manufacturer contained 
within "PART 2 – PRODUCTS" of this specification unless prior approval has 
been received for "Requests For Substitution" following the guidelines set forth 
in Specification Section 21 00 00 Paragraphs 1.09 and 2.01. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 
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A. Codes and Standards 

NFPA 13 Standard for the Installation of Sprinkler Systems 

IBC Section 1613.1 International Building Code for Earthquake Loads 

ASCE 7-10 Requirements for Minimum Design Loads for Buildings 
and Other Structures 

ACI 355.2 Prescribes Testing Programs and Evaluation 
Requirements for Post-Installed Mechanical Anchors for 
Use in Concrete 

B. Washington Administrative Code  

WAC 212.80.018 

1.3 RELATED SECTIONS 

A. The following sections apply to this section: 

1. Section 21 00 00 "General Fire Protection Requirements". 

2. Section 21 11 23 "Private Fire Service Mains". 

1.4 GENERAL SYSTEM REQUIREMENTS 

A. Notify the Architect, Fire Protection Engineer, General Contractor, and building Owner 
to coordinate a pre-design meeting as described in Specification Section 21 00 00, if the 
Fire Protection Sprinkler System Contractor decides a pre-design meeting is warranted.  

B. The sprinkler riser detail shown on the contract documents is conceptual in nature with 
the minimum quantity and types of sprinkler risers being required for this project. 
Actual quantity and types of system risers required for this project shall be determined 
by the Fire Protection Sprinkler System Contractor. If additional system risers are 
necessary, the Fire Protection Sprinkler System Contractor shall include them in their 
scope of work, prior to bidding. 

C. Devices and equipment for fire protection service shall be U.L. listed or Factory Mutual 
Global approved for use in wet pipe sprinkler systems. 

D. All H.V.A.C. mechanical units and associated ductwork larger than 10" shall be 
shown on the drawings as part of the backgrounds. 

E. All H.V.A.C grilles, electrical lights, and fire alarm devices that are to be installed at the 
ceiling level shall be shown on the submittal drawings to verify sprinkler head 
placements. 
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1.5 LOCATION OF SPRINKLER HEADS 

A. Sprinkler heads located in acoustical ceiling tiles shall be installed in a consistent 
pattern, centered both directions within the ceiling tiles (12" from a ceiling grid), and 
placed to avoid all lights, air diffuser grilles, and obstructions. 

B. Sprinkler heads located in rooms that contain entire gypsum wallboard ceilings shall be 
installed in a consistent pattern within the gypsum wallboard ceiling and placed to avoid 
all surface mounted lights, air diffuser grilles, and obstructions. 

C. Sprinkler heads located in soffits shall be installed in a consistent pattern and placed to 
avoid all lights (surface mounted and/or recessed), air diffuser grilles, and obstructions. 

D. Sprinkler heads in exposed areas shall be installed in a consistent pattern while avoiding 
all lights, ductwork, and structural members.   

E. All semi-recessed sprinkler heads shall be installed in such a manner that the deflector 
distance shall be within ½" of each other as measured from the ceiling.  Sprinkler heads 
that are determined to be installed outside of this installation range shall be modified to 
meet these criteria. 

F. All semi-recessed sprinkler heads shall be installed in such a manner that the center part 
of the escutcheon that is attached to the sprinkler head does not protrude beyond the 
trim ring that conceals the ceiling or wall penetration. 

G. All pendent sprinkler heads with 2-piece escutcheons shall be installed in such a manner 
that the deflector distances shall be within ½" of each other as measured from the 
ceiling.  Sprinkler heads that are determined to be installed outside of this installation 
range shall be modified to meet these criteria. 

H. All semi-recessed and pendent sprinkler heads installed below a ceiling within each 
room shall have the frame arms aligned parallel to each other.  Multiple heads installed 
in a single room shall not be allowed to have the frame arms not parallel to each other. 

I. All upright sprinkler heads shall be installed with the frame arms parallel to the branch 
line. 

J. The "Area of Coverage" per sprinkler head installed beneath roll back garage style 
doors shall be based upon the occupancy classification of the floor area beneath the roll 
back garage style door, not Light Hazard Occupancy as indicated by N.F.P.A. #13. 

K. Spacing of sprinkler heads shall not exceed that permitted by N.F.P.A. #13 for 
occupancy, except where the Fire Protection Sprinkler System Contractor elects to 
utilize extended coverage sprinklers.  

1.6 SPRINKLER DENSITY AND DISCHARGE AREA OF OPERATION 

A. Size piping to provide the required density when the system is discharging over the 
entire most demanding area.   
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B. Using the "Pipe Schedule" method to determine pipe sizing will not be allowed. 

C. Basing hydraulic calculations upon the "Room Design" method to determine pipe sizing 
will not be allowed.   

D. Minimum application rates to horizontal surfaces below the sprinklers (floor area) shall 
be 0.20 g.p.m. per square feet over the hydraulically most demanding 1,500 square feet 
in accordance with Tank Operating Contractor (TOC) fire protection design criteria 
(ordinary hazard group II occupancy).  

1.7 HOSE STREAM ALLOWANCES 

A. Hose stream allowances for hydraulic calculations shall be per N.F.P.A. #13.   

B. Ordinary hazard occupancy shall require 500 g.p.m. combined hose streams. 

1.8 PIPE C-VALUES FOR CALCULATING FRICTION LOSSES 

A. Calculate losses in piping in accordance with Hazen-Williams equation using a 'C' value 
of: 

1. 100 for unlined cast iron or unlined ductile iron. 

2. 120 for black steel wet systems or galvanized steel wet systems. 

3. 140 for cement lined cast iron, cement lined ductile iron, asbestos cement, or 
concrete. 

4. 150 for listed P.V.C. or stainless steel. 

1.9 WATER SUPPLY 

A. Base hydraulic calculations (for the bid) on available water flow and pressure as listed 
on the contract drawings. 

B. After award of the project, the Fire Protection Sprinkler System Contractor shall verify 
available water supply with a flow test recorded within six months of bid date.  If a new 
flow test is required, the Fire Protection Sprinkler System Contractor shall coordinate 
with local authorities for a new flow test and the fees associated with a new flow test 
shall be included in the bid.  Information obtained from this flow test and indicated on 
the drawings shall be: test hydrant static pressure, test hydrant residual pressure, 
associated pitot reading from flowing hydrant, test hydrant location, test hydrant 
elevation, and underground water main configuration. 

1.10 PIPE HANGER DETAILS 

A. Provide pipe hanger details and seismic bracing details in strict accordance with 
N.F.P.A #13 and manufacturer’s literature.  
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B. Details shall be unique to each installation configuration with all components clearly 
identified including the means of attachment and structure to be attaching to.   

C. For all trapeze hangers, provide a table indicating the size of the pipe to be supported, 
size and type of the trapeze member, section modulus of the trapeze member, distance 
from the structure to pipe being supported (A and B dimensions), and the section 
modulus required. Per N.F.P.A. #13, all components of the trapeze hanger assembly 
shall be sized according to the sprinkler pipe being supported.  Ring-to-ring hangers are 
not allowed unless the rings smaller than the sprinkler pipe being supported are 
specially designed for use on trapeze hangers.     

1.11 SEISMIC BRACING  

A. Calculations. 

1. Seismic brace calculation requirements shall be based upon Section 1613.1 of 
the 2012 Edition of the International Building Code (I.B.C.) and Chapter 13 of 
ASCE 7-10. 

2. The "General Notes" sheets for the structural drawings contained in the contract 
documents define the "Seismic Design Category" for this project. 

3. Per Section 13.6.8.2 of ASCE 7-10, fire protection sprinkler piping, pipe 
hangers, and bracing designed and constructed in accordance with N.F.P.A. #13 
shall be deemed to meet the force and displacement requirements of this section. 

4. Provide seismic calculations for each seismic brace configuration showing the 
total calculated load, size of bracing material, type of bracing material, length of 
bracing material, seismic brace design angle, allowable load of the bracing 
component, allowable horizontal bracing load of the sprinkler system, structure 
for bracing connection, size of fastener, length of fastener, allowable load per 
fastener, and the number of braces required. 

5. Each seismic brace configuration shall have a unique identifier associated with 
the calculation to easily and readily identify which seismic brace calculation it 
is.  

6. Seismic bracing members for connections to structural members shall be sized 
per assigned load tables in N.F.P.A. #13 with a maximum L/R ratio of 200. 

7. The "Total Calculated Load" divided by the "Allowable Load per 
Fastener" shall not exceed a maximum value of 0.90. 

8. The maximum spacing of lateral sway bracing of non-standard pipe (including 
“flow” pipe and Schedule 7 pipe) shall be based on the values of N.F.P.A. #13 
Table 9.3.5.5.2c for Schedule 5 steel pipe or on values provided by the pipe 
manufacturer. 
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B. Drawings. 

1. The submittal drawings shall identify the "Zone of Influence" for each seismic 
brace configuration that is provided with a seismic brace calculation. 

2. The submittal drawings shall identify each seismic brace on the submittal 
drawings by the same unique identifier indicated in the seismic brace 
calculations to easily and readily cross reference the seismic brace calculation 
associated with that particular seismic brace. 

C. Details. 

1. Seismic bracing details may be incorporated into the seismic bracing 
calculations to form a single detail for each brace configuration. 

2. The seismic brace details shall identify the seismic brace member, length of 
brace member, angle of brace member installation, the structural member the 
seismic brace is attaching to, the fastener to be utilized, and all seismic brace 
components by Manufacturer and model number. 

1.12 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. See Specification Section 21 00 00 for "Submittal" requirements. 

C. Sprinklers shall be referred to in the equipment submittals by the sprinkler identification 
or model number as specifically published in the appropriate agency listing or approval. 
Trade names or other abbreviated designations shall not be allowed. 

D. Equipment submittal section shall include, at a minimum, the following: 

1. Piping 
2. Fittings / Couplings 
3. Sprinklers and Accessories 
4. Wall Post Indicators 
5. Backflow Preventers 
6. Fire Department Connections 
7. Valves 
8. Electrical / Fire Alarm Components 
9. Pipe Hangers 
10. Seismic Bracing Components 
11. Access Doors 
12. Miscellaneous Equipment 

E. Equipment submittals shall include all materials, components, and devices being 
installed. The items contained in the following list are typically included in a Wet Pipe 
Automatic Sprinkler System installation and would require equipment submittal 
literature to be provided. 
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1. Piping  
2. Fittings / Couplings (Flanged, Grooved, Threaded, Etc.) 
3. Sprinkler Heads / Head Guards 
4. Backflow Preventers 
5. Fire Department Connections 
6. Hose Valves for Full Forward Flow testing of the Backflow Preventer 
7. Valves 
8. Alarm Valves 
9. Shotgun Riser Assemblies 
10. Local Alarm Device (Electric Bell) 
11. Flow Switches 
12. Tamper Switches 
13. Inspector’s Test Assemblies 
14. Flexible Piping Serving Pendent Sprinkler Heads 
15. Pipe Hangers 
16. Seismic Bracing Components 
17. Pressure Relief Valves 
18. Water Pressure Gauges 
19. Automatic Air Vents 
20. Access Doors 
21. Oversized Escutcheon Trim Rings 

F. Follow the guidelines set forth in Specification Section 21 00 00 Paragraph 1.09 for 
submittal requirements of the following: 

1. Equipment Submittals 
2. Shop Drawings 
3. Hydraulic Calculations 
4. Seismic Brace Calculations 
5. Contractor Qualifications 

G. Submit all test results identified in "Part 3 – Execution" of Specification Section 21 13 
13 for review and/or approval.  

H. All re-submitted drawings shall have the areas of revision clearly marked with revision 
clouds. 

I. Submittal drawings shall be in printed to the following criteria: 

1. Black and white plots shall consist of the following as a minimum: 

a. Grey for drawing background. 

b. Black for all sprinkler related components and text. 

1.13 QUALIFICATIONS 

A. Design and installation of the Fire Protection Sprinkler Systems shall be in accordance 
with Section 212.80.018 of the “Washington Administrative Code” (WAC). 
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1.14 PIPING SYSTEM LAYOUT 

A. Prepare detailed working drawings that are not larger than the contract documents for 
the system layout in accordance with N.F.P.A. #13, "Working Drawings (Plans)".  
Show data essential for the proper installation of each fire protection sprinkler system 
per N.F.P.A. #13 consisting of floor plans (1/8" = 1'-0" minimum), building sections, 
piping details, and elevations to clearly show pipe routing, head spacings, system water 
supply, devices, valves, and fittings.   

B. The cover sheet of the shop drawings shall contain a site plan (1" = 50'-0" minimum) 
that clearly shows all fire service main routing with size and type of pipe indicated, fire 
hydrant locations, fire department connection location, devices, valves, and fittings, 
regardless of who performed the underground work. 

C. A graphical scale shall be provided for each floor plan or detail on the shop drawings in 
accordance with N.F.P.A. #13, "Working Drawings (Plans)". 

D. The minimum text size on full scale drawings shall be 1/8" high. 

E. The cover sheet of the shop drawings shall clearly state the scope of Contractor’s work, 
Contractor’s exclusions, Contractor’s start point, sprinkler system design criteria, which 
edition of N.F.P.A. #13 was used for the sprinkler design, sprinkler system design 
density, remote area size for all occupancies, and current water flow information used in 
the hydraulic calculations. 

F. Projects that require more than one sheet to show the entire fire protection sprinkler 
system shall require a key plan.   

G. The key plan shall be located in the lower right-hand corner of the drawing, shall 
identify the location of the fire protection sprinkler system that is contained on that 
sheet, and shall contain a reference north arrow. 

H. All sheets shall contain a "Matchline" designation to indicate where the building and 
fire protection sprinkler system continues, even if on the same sheet. 

I. All flexible grooved couplings that are to be installed shall be designated on the 
drawings and shall meet the requirements of N.F.P.A. #13 for vertical and horizontal 
pipe runs. 

J. Sprinklers shall be referred to in the sprinkler legend by the sprinkler identification or 
model number as specifically published in the appropriate agency listing or approval. 
Trade names or other abbreviated designations shall not be allowed. 

1.15 SPRINKLER SYSTEM DESIGN 

A. Hydraulic calculations for the fire protection sprinkler system design are to be based 
upon the area/density method. 
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B. Hydraulic calculations for all tree type, looped type, and gridded type sprinkler systems 
shall be performed on a computer utilizing an approved fire protection hydraulics 
program.   

C. Hydraulic calculations performed by hand will not be accepted.    

D. Small rooms (closets, restrooms, etc.) contained within the remote area shall be 
included in the hydraulic calculations.  Omission of small rooms will not be allowed. 

E. 1" piping shall not serve (2) upright or (2) pendent sprinkler heads unless hydraulic 
calculations are provided to verify the pressure losses associated with multiple flows 
through 1" pipe.   

F. An equivalent length of 1'-0" shall be added to the hydraulic calculations for each roll 
groove installed on the piping and shall be added to the pipe containing the roll groove. 

G. An equivalent length of pipe for Flexible Piping Serving Pendent Sprinkler Heads 
(manufacturer’s submittal literature) shall be added to the hydraulic calculations, shall 
be added to the pipe containing the Flexible Piping Serving Pendent Sprinkler Heads, 
and shall be based upon the U.L. listed equivalent lengths documented in the 
manufacturer’s submittal literature. 

H. All changes in piping elevation shall be reflected in the hydraulic calculations at the 
point in which the elevation change occurs.  Adding an accumulated total for elevation 
at a single point will not be allowed. 

I. A margin in the hydraulic calculations shall be maintained between the system demands 
and water availability.  The margin shall consist of 10 p.s.i. for pressure and 10% of 
flow, per Hanford Fire Protection Design Requirements.  

J. Hydraulic node numbers shall be unique for each remote area, shall not be duplicated 
for auxiliary remote areas, shall not be duplicated for other sprinkler systems installed 
as part of this project, and shall be shown on the submittal drawings. 

K. Hydraulic node numbers shall be unique for each reference point and only used once 
per system. A common reference point for multiple hydraulic calculations shall only 
have one hydraulic node designation, multiple references to the same hydraulic 
reference point will not be accepted. 

L. An equivalent "K-factor" for sprinkler head drops or sprigs (stub-ups) will not be 
acceptable. The actual "K-factor" of the sprinkler head, associated lineal pipe footage, 
equivalent lineal footage for associated pipe fittings, and elevations shall be part of the 
main body of the hydraulic calculations. Separate one-line calculations to determine an 
equivalent "K-factor" that is inserted into the hydraulic calculations will not be 
acceptable.  
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PART 2  PRODUCTS 

2.1 ABOVEGROUND PIPING SYSTEMS 

A. Provide fittings for changes in direction of piping and for connections.  Make changes 
in piping sizes through tapered reducing pipe fittings and perform all welding in the 
shop.  Bushings and field welding will not be permitted.   

B. Conceal all piping in areas with suspended and hard ceilings. 

C. All fire protection system pipe and fittings installed outside of the building’s thermal 
envelope shall be hot dipped galvanized. 

D. All fire protection system components, devices, and materials installed as part of this 
project shall be new. 

E. All fire protection system components and devices shall be domestically 
manufactured. Imported components will not be allowed. 

2.2 SPRINKLER PIPE AND FITTINGS 

A. All above-ground wet pipe automatic sprinkler system pipe and fittings shall meet the 
following criteria: 

1. Threaded or Cut Groove: Black and galvanized steel pipe Schedule 40.  Piping 
with a lesser schedule value (thinner walled pipe i.e. "Dyna-Thread", XL, 
Schedule 10, or other Schedule 40 "Replacement" pipe) will not be allowed for 
threaded or cut groove connections regardless of the corrosion resistance ratio. 

2. Roll Grooved: Black and galvanized steel pipe to be either having a minimum 
wall thickness in accordance with Schedule 10, Schedule 40, or U.L. listed or 
Factory Mutual Global approved pipe having a U.L. corrosion resistance ratio 
equal to or greater than 1.0. 

3. Grooved Fittings and Couplings: All grooved fittings and couplings shall be 
manufactured to ASTM A536 requirements for ductile iron castings. The 
couplings shall consist of two ductile iron housing segments with an elastomer 
pressure responsive gasket and zinc electroplated bolts and nuts.  

a. Rigid Style Grooved Couplings: All rigid style couplings shall consist of 
housings casted with an offset, angle pattern bolt pads to provide rigidity 
and system support. The coupling installation shall be complete at visual, 
pad–to-pad offset contact.  Rigid couplings that require exact gapping of 
bolt pads at specified bolt torques are not permitted. Grooved couplings 
that are "Installation-Ready" for direct stab installation without field 
disassembly are acceptable.  

b. Flexible Style Grooved Couplings: All flexible style couplings shall 
consist of housings casted with parallel pattern bolt pads to provide 
flexibility for vibration attenuation, stress relief, or seismic movement. 
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The coupling installation shall be complete at visual, pad–to-pad contact.  
Flexible couplings that require exact gapping of bolt pads at specified 
bolt torques are not permitted. Grooved couplings that are "Installation-
Ready" for direct stab installation without field disassembly are 
acceptable.  

c. Gaskets: All gaskets for wet pipe sprinkler systems shall be Grade "E" 
Type "A" EPDM. All gaskets installed in areas with high ambient 
temperatures shall be Grade "EHP" EPDM. 

d. All grooved couplings and fittings shall be the products of a single 
manufacturer. 

4. All fire protection piping and fittings (above-ground) shall be threaded, grooved, 
flanged, or welded fittings.  The use of plain end, lock-type, friction type, 
compression type, or any other type of fitting that is plain end ("prepared end", 
"polished end", beveled end, "FIT" end such as Victaulic "FIT", Gruvlok "Sock-
It", Victaulic "Pressfit") is not permitted. 

5. Welded Outlets and Drilled Outlets for Mechanical Tees: Use outlets for main, 
branch line, arm-overs, drops, and sprigs only and shall be U.L. listed or Factory 
Mutual Global approved.  Welded outlets with grooved ends shall have a 
nominal diameter equal to or smaller than the pipe to which they are attached.  
Welded outlets with threaded ends and drilled outlets for mechanical tees shall 
have nominal size outlets at least one pipe diameter smaller than the pipe to 
which they are attached. 

6. Approved manufacturers are as follows: 

a. Black and Galvanized Steel Pipe: AMS Tube Corporation, Bull Moose 
Tube Company, Charlotte Pipe and Foundry Company, North West Pipe 
and Casing, State Pipe and Supply Company, Wheatland Tube 
Company, Youngstown Tube, or prior approved equal. 

b. Threaded Products: Anvil International, Ward, Youngstown Tube, or 
prior approved equal.  

c. Grooved Products: Gruvlok, Tyco, Victaulic, or prior approved equal. 

d. Factory Segmentally Welded Grooved Products: Iowa Fittings, TexLine, 
Victaulic, or prior approved equal. 

e. Flanged Products: American Cast Iron Pipe Company, Anvil 
International, Merit Manufacturing (Mueller), Trinity Valley Iron & 
Steel Company, Pacific Coast Flange Incorporated, Tyler Pipe, Union 
Foundry Company, U.S. Pipe and Foundry Company, Ward, or prior 
approved equal. 
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f. Welded outlets: Anvil International, Island Fitting, Merit Manufacturing 
(Mueller), NAP (North Alabama Pipe Corporation), Ward, or prior 
approved equal. 

g. Stainless Steel Fittings: Anvil International, Greensboro Pipe Company, 
Merit Brass, Victaulic, or prior approved equal. 

2.3 STAINLESS STEEL PIPE: ALASKA COPPER AND BRASS, AMERICAN PIPE 
SPRINKLER HEADS 

A. Provide minimum nominal ½-inch orifice commercial sprinkler heads with a release 
mechanism meeting the requirements of N.F.P.A. #13 for thermal sensitivity and 
temperature rating.  Commercial sprinkler heads less than ½-inch orifice will not be 
allowed unless prior approval is obtained.   

B. Extended coverage sprinkler heads will be allowed, but it will be the Fire Protection 
Sprinkler System Contractor’s responsibility to assure proper implementation. 

C. Extended coverage sprinkler heads will not be allowed in areas requiring sprinkler head 
guards unless a U.L. listed or Factory Mutual Global approved sprinkler head guard is 
available.   

D. Provide white finished semi-recessed sprinklers with escutcheons of matching finish in 
acoustical ceiling tile ceilings. 

E. Provide white finished semi-recessed sprinklers with escutcheons of matching finish in 
soffits or other gypsum wallboard ceilings that do not contain surface mounted light 
fixtures. 

F. Provide white finished pendent sprinklers with 2-piece escutcheons of matching finish 
in rooms that contain entire gypsum wallboard ceilings containing surface mounted 
light fixtures where the ceiling obstruction rules of N.F.P.A. #13 cannot be met . 

G. Provide bronze uprights in exposed areas (no ceilings) and in ceiling voids. 

H. The Fire Protection Sprinkler System Contractor shall provide intermediate temperature 
sprinkler heads for all locations previously required by N.F.P.A. #13 to be of ordinary 
temperature rating. N.F.P.A. #13 allows intermediate temperature and ordinary 
temperature sprinkler heads to be installed throughout buildings, thereby reducing the 
necessity for multiple temperature ratings of sprinkler heads to be installed. 

I. Provide sprinkler head guards and on exposed piping installed at an elevation less than 
8'-0", or in areas subject to mechanical damage.   

J. All sprinkler head guards shall be specifically listed for the sprinkler head in which they 
are protecting.   

K. Approved manufacturers are as follows: 
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1. Sprinkler Heads: Globe, Reliable, Tyco, Victaulic, Viking, or prior approved 
equal. 

2. Sprinkler Head Guards: Globe, Reliable, Tyco, Victaulic, Viking, or prior 
approved equal. 

2.4 SPARE HEAD CABINET 

A. Provide a metal cabinet for the storage of spare sprinkler heads and head wrenches 
(adjacent to the sprinkler riser) for each building receiving a fire protection sprinkler 
system.   

B. The number and types of extra sprinkler heads shall be as specified in N.F.P.A. #13 
with one sprinkler wrench being provided for each type of sprinkler head installed. 

C. Spare sprinkler head wrenches from the sprinkler manufacturer shall be provided by the 
Fire Protection Sprinkler System Contractor that directly engage the wrench boss.  

D. Spare sprinkler head wrenches or other means of removing sprinkler heads (crescent 
wrenches for example) that are not approved by the sprinkler head manufacturer shall 
not be provided. 

2.5 FIRE DEPARTMENT CONNECTIONS 

A. Provide a fire department connection approximately 2'-0" to 4'-0" above the finished 
grade in a location (on the wall) allowed by the authority having jurisdiction.   

B. The fire department connection is to be an approved two-way type with 2½" female 
National Standard hose thread inlets and a " 4" female National Pipe Thread inlet.   

C. Provide the fire department connection with a clapper, cap, and chain for each inlet 
(double clapper style) and a single identification escutcheon plate. 

D. Provide each 2½" inlet of the fire department connection with a Knox style cap that 
requires a key wrench for installation and removal. 

E. Approved manufacturers are as follows: 

1. Fire Department Connections: Croker, Elkhart, Guardian, Potter Roemer, 
Powhattan, or prior approved equal.  

2.6 BACKFLOW PREVENTER  

A. The backflow preventer shall be a double check valve assembly style made from cast 
iron or fabricated stainless-steel body consisting of (2) independent check valves, (2) 
flanged or grooved shut-off valves, and (4) ball type test cocks.  

B. The backflow preventer shall conform to U.L., Factory Mutual Global, FCCCHR flow 
rate with maximum velocity across the backflow preventer of 16 feet per second. 
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C. The backflow preventer type and installation configuration shall be listed in the 
"Backflow Prevention Assemblies Approved for Installation in Washington State" from 
the Washington State Department of Health. 

D. Provide backflow preventer assembly with a permanently installed water pressure gauge 
with an isolation valve on the supply side and discharge side of the assembly. 

E. Approved manufacturers are as follows: 

1. Backflow Preventers: Watts, Wilkins, Febco or prior approved equal. 

2.7 VALVES 

A. Provide valves of types approved for fire service in accordance with N.F.P.A. #13.   

B. Control valves for fire protection systems shall be either NRS, OS&Y or butterfly style.   

C. All butterfly style valves shall be provided with an integral tamper switch and 
weatherproof actuator. 

D. All butterfly style valves shall either have: 

1. A "resilient seated" or "rubber seated" concentric design. The stem and disc are 
centered in the seat of the valve, all of which are centered in the body of the 
valve. 

2. A pressure responsive seat with stem that is offset from the disc centerline to 
provide complete 360-degree circumferential seating. 

E. Check valves shall be grooved or flanged clear opening spring assisted swing-check 
type for vertical or horizontal installation of sizes 2½" and larger (butterfly style check 
valves are not allowed). 

F. Approved manufacturers are as follows: 

1. Butterball Valves: Milwaukee, Nibco, Victaulic, or prior approved equal. 

2. Butterfly Valves: Anvil International (Gruvlok), McWane (Kennedy), Nibco, 
Tyco, Victaulic, or prior approved equal. 

3. Ball Valves: Anvil International, Milwaukee, Nibco, United Brass, Victaulic, 
Watts, or prior approved equal. 

4. Check Valves: Anvil International (Gruvlok), Reliable, United Brass, Victaulic, 
Viking, or prior approved equal. 

5. N.R.S. Gate Valves: McWane (Kennedy), Mueller, Nibco, Victaulic, Wilkins, or 
prior approved equal. 
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6. OS&Y Gate Valves: AVK, McWane (Kennedy), Mueller, Nibco, Victaulic, 
Wilkins, or prior approved equal. 

2.8 SHOTGUN RISER ASSEMBLIES 

A. Provide a Shotgun Riser Assembly consisting of a main drain valve, flow switch, 
pressure gauge, and all accessories for a code compliant fire protection riser.  

B. A shop fabricated piece of pipe containing welded outlets (for the required components) 
will be acceptable. 

C. Approved manufacturers are as follows: 

1. Shotgun Riser Assemblies: Reliable, Tyco, Victaulic, Viking, or prior approved 
equal. 

2.9 LOCAL ALARM DEVICE (ELECTRIC BELL) 

A. Provide a 10" electric alarm bell and back box of the approved weatherproof type that 
sounds locally upon the flow of water actuating the paddle of the water flow indicator.  

B. The electric bell shall be tied into the fire alarm system and operate on a 24 volts D.C. 
power source that is powered through the Fire Alarm Control Panel allowing the 
electric bell to be on a battery back-up supply.   

C. Mount the alarm bell on the outside of the exterior wall of the building and coordinate 
with the electrical Contractor the power available for the alarm bell.   

D. Approved manufacturers are as follows: 

1. Electric Bells: Potter Electric, System Sensor, or prior approved equal. 

2.10 FLOW SWITCH (RISER) 

A. The flow switch shall be vane type with a pipe saddle and cast aluminum housing.  

B. The electro-mechanical device shall include a flexible, low-density polyethylene paddle 
conforming to the inside diameter of the fire protection pipe. 

C. The flow switch shall sense water movements and be capable of detecting a sustained 
flow of 10 g.p.m. or greater.   

D. The flow switch shall contain a retard device adjustable from 0 to 90 seconds to reduce 
the possibility of false alarms caused by transient flow surges and shall be set to actuate 
the local alarm device in 60 seconds or less. 

E. The flow switch shall contain (2) sets of single pole / double throw (SPDT) Form "C" 
contacts for the automatic transmittal of an alarm over the facility fire alarm system. 
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F. The flow switch shall be tamper resistant and shall be equipped with a silicone rubber 
gasket to assure a positive water seal and a dustproof cover to seal the flow switch 
mechanism from dirt and moisture. 

G. For shop-fabricated risers, do not install the flow switch within 6" of a fitting that 
changes direction of the water flow or within 24" of a valve or drain. 

H. The flow switch is to be installed by the Fire Protection Sprinkler System Contractor 
and wiring of the flow switch is be performed by the electrical Contractor.   

I. Approved manufacturers are as follows: 

1. Flow Switches: Potter Electric, System Sensor, or prior approved equal. 

2.11 TAMPER SWITCHES 

A. Provide tamper switches that are suitable for mounting to the type of control valve to be 
supervised either in the open or closed position. 

B. The tamper switch shall contain (1) set of single pole / double throw (SPDT) Form "C" 
contacts arranged to transfer upon opening or closing of the valve of more than two 
rotations of the valve stem. 

C. Tamper switches shall be tamper resistant and shall be provided for all control valves, 
backflow preventer valves, post indicating valves, or any other valve used for system 
shutdown.   

D. Approved manufacturers are as follows: 

1. Tamper Switches: Potter Electric, System Sensor, or prior approved equal.  

2.12 INSPECTOR'S TEST CONNECTION 

A. Provide test connections approximately 6 feet above the floor for each sprinkler system 
or portion of each sprinkler system equipped with an alarm device.   

B. The Inspector’s test connection shall be located at the most remote part of each system.  

C. If permitted by the authority having jurisdiction the inspector’s test valve may be 
located at the system riser and tied into the main drain discharge. 

D. All inspectors’ test connection drain discharges shall be piped down the wall to an 
elevation approximately 6" above exterior grade before penetrating the exterior wall.  

E. Provide test connection discharge piping to a location where the discharge will be 
readily visible and where water may be discharged without property damage.   

F. Provide a sight glass when the inspectors test discharge cannot be readily visible. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 145 of 581



RPP-SPEC-63839, Rev. 1 

21 13 13 – 17 

G. All pipe and fittings outside of the building’s thermal envelope shall be hot dipped 
galvanized and the drain discharge shall terminate with a down turned 45° elbow.  

H. Exterior discharge shall be placed to minimize impacts on landscaping features and 
coordinated with the General Contractor and building Owner. 

I. Inspector’s test valves installed in finished areas shall be recessed in the wall and 
provided with a lockable access door. 

J. The Inspector’s test discharge orifice shall be a smooth bore corrosion resistant orifice 
giving a flow equivalent to one sprinkler of a type having the smallest orifice installed 
on that system.   

K. For inspector’s test valves installed at the remote end of the sprinkler system, the 
inspector’s test discharge shall not terminate on the roof or on the roof of a building 
overhang.  

L. The inspector’s test discharge shall be piped down to discharge just above exterior 
grade level.   

M. The piping shall be located inside a wall or vertical shaft in finished areas. 

N. Any inspector's test connection that discharges in landscaped areas or locations in which 
damage to owner property will occur shall be provided with a concrete splash block. 

2.13 COMBINED INSPECTOR'S TEST AND DRAIN ASSEMBLY 

A. The inspector’s test connection and the main drain (or auxiliary drain) valve may be 
combined into a listed unit that performs both functions.  

B. The assembly shall be capable of providing a discharge flow equivalent to one sprinkler 
of a type having the smallest orifice installed on that system or full flow equivalent to 
the pipe size serving the assembly.  

C. The assembly shall also contain a sight glass that allows for visual verification of water 
flow.  

D. The combined inspector’s test and drain discharge shall be piped down the wall to an 
elevation approximately 6" above exterior grade before penetrating the exterior wall.  

E. All pipe and fittings outside of the building’s thermal envelope shall be hot dipped 
galvanized and the drain discharge shall terminate with a down turned 45° elbow.  

F. Exterior discharge shall be placed to minimize impacts on landscaping features and 
coordinated with the General Contractor and building Owner.   

G. The combined inspector’s test and drain (main or auxiliary) discharge shall not 
terminate on the roof or on the roof of a building overhang.  

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 146 of 581



RPP-SPEC-63839, Rev. 1 

21 13 13 – 18 

H. The combined inspector’s test and drain discharge assembly shall be piped down to 
discharge just above exterior grade level.  

I. The piping shall be located inside a wall or vertical shaft in finished areas. 

J. Any combined inspector's test and drain assembly that discharges in landscaped areas or 
locations in which damage to owner property will occur shall be provided with a 
concrete splash block  

K. Approved manufacturers are as follows: 

1. Combined Inspector's Test and Drain Assemblies: AGF Manufacturing, GG/J 
Innovations Inc. (Sure-Test), Victaulic (TestMaster II), or prior approved equal. 

2.14 DRAINS 

A. Provide main drain discharge piping to a safe point outside the building. 

B. Provide auxiliary drains for trapped sections of system piping and route all drain 
discharge piping that trap water in excess of 50 gallons to a safe point outside the 
building. 

C. Auxiliary drain valves installed in finished areas shall be recessed in the wall and 
provided with a lockable access door.   

D. Coordinate all drain locations with the General Contractor and building Owner.   

E. All pipe and fittings outside of the building’s thermal envelope shall be hot dipped 
galvanized and the drain discharge shall terminate with a down turned 45° elbow.  

F. Exterior discharge shall be placed to minimize impacts on landscaping features and 
coordinated with the General Contractor and building Owner. 

G. Termination of main drains or auxiliary drains that allow the discharged water to flow 
across concrete, asphalt, roof, building overhang roof, gutter, or other finished material 
will not be allowed. 

H. Any drain that discharges in landscaped areas or locations in which damage to owner 
property will occur shall be provided with a concrete splash block. 

2.15 FLEXIBLE PIPING SERVING PENDENT SPRINKLER HEADS  

A. If the Fire Protection Sprinkler System Contractor chooses to, provide flexible piping 
assemblies for drops to pendent sprinkler heads that are U.L. listed or Factory Mutual 
Global approved for use in fire protection sprinkler systems to 175 p.s.i.  

B. The flexible pipe assembly shall utilize braided type 304 stainless steel flexible hose 
with factory installed zinc plated steel adapters (1" Male Pipe Thread (MPT) or grooved 
for connection to the sprinkler system piping and ½" or ¾" Female Pipe Thread (FPT) 
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for connection of the sprinkler head) that are fully welded or use of compression fittings 
to form a single unit.  

C. The flexible piping unit shall be held securely to acoustical ceiling assemblies by using 
one of the following: 

1. Mounting brackets that attach to the ceiling runners and utilizes self-tapping 
screws though each side of the mounting bracket to the ceiling runner. 

2. Tube steel cross member that is secured to the ceiling runner with clips having 
set screws.   

D. The flexible piping assembly shall be held securely to gypsum wallboard ceilings by 
securing the mounting bracket with four self tapping screws (two on each end) into the 
metal or wood stud ceiling framing members.   

E. Flexible piping serving pendent sprinkler heads shall be installed in accordance with the 
documented manufacturers literature in regard to bend radius and number of bends 
allowed based upon the length of the flexible piping assembly. 

F. Approved manufacturers are as follows:  

1. Flexible Piping Serving Pendent Sprinkler Heads: Easyflex, FlexHead (Atkore 
International), Vic-Flex (Victaulic), or prior approved equal. 

2.16 PIPE HANGERS 

A. Hanger components that attach directly to sprinkler piping or the building structure shall 
be U.L. listed or Factory Mutual Global approved.  

B. Hangers components shall be connected directly to major frame members (Rigid 
Frames, CMU, Girder Trusses, etc.) wherever possible with connections to secondary 
framing members (joists, purlins, etc.) being made only when necessary and shall be 
coordinated with the Structural Engineer. 

C. Hangers shall not attach directly to metal decking without exception, unless the metal 
deck is provided with a concrete topping. 

D. Hangers shall not attach to any metal decking without concrete topping without written 
approval from the structural engineer of record.  

E. All C-clamp type hangers shall be fitted with retainer straps. 

F. Hangers consisting of a hanger ring, all thread rods, and a hanger ring attached to a pipe 
at a higher elevation will not be allowed. 

G. All pipe stands shall be a minimum of 2" diameter. 

H. Expansion bolts for support in cracked concrete shall have passed the ACI 355.2 
cracked concrete test. All other expansion bolts will not be allowed. 
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I. Approved manufacturers are as follows: 

1. Hangers: Afcon (Anvil International), Erico (Pentair Electrical and Fastening 
Solutions), PHD, Tolco (Eaton), or prior approved equal. 

2. Attachments: Hilti, ITW Ramset, Powers Fastening Innovations, Simpson 
Manufacturing Company, Speedy Products (Sammy Super Screw), Textron 
(HangerMate), or prior approved equal. 

2.17 SEISMIC BRACING COMPONENTS 

A. Seismic braces shall be connected directly to major frame members (Rigid Frames, 
CMU, Girder Trusses, etc.) wherever possible with connections to secondary framing 
members (joists, purlins, etc.) being made only when necessary and shall be coordinated 
with the Structural Engineer. 

B. Seismic braces shall not attach directly to metal decking without exception unless the 
metal deck is provided with a concrete topping. 

C. Expansion bolts for seismic bracing in concrete shall have passed the ACI 355.2 
cracked concrete test. All other expansion bolts will not be allowed. 

D. Approved manufacturers are as follows: 

1. Seismic Braces: Afcon (Anvil International), Erico (Pentair Electrical and 
Fastening Solutions), Tolco (Eaton), or prior approved equal. 

2. Attachments: Hilti, ITW Ramset, Powers Fastening Innovations, Simpson 
Manufacturing Company, or prior approved equal. 

2.18 PRESSURE RELIEF VALVES 

A. Each system riser shall be provided with a pressure relief valve not sized less than ½" in 
size. 

B. The pressure relief valve shall be cast bronze with a rough brass finish. 

C. The pressure relief valve shall be set to operate at a minimum pressure of 175 p.s.i. or 
10 p.s.i. in excess of the maximum system pressure, whichever is greater. 

D. In lieu of a pressure relief valve, an auxiliary air reservoir listed for fire protection use 
that can absorb pressure increases can be provided. 

E. Approved manufacturers are as follows: 

1. Pressure Relief Valves: AGF Manufacturing, Bermad (Victaulic), Watts, or 
prior approved equal. 
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2.19 WATER PRESSURE GAUGES 

A. Each system shall have permanently installed stainless steel pressure gauges to provide 
visual supervision of the water pressure.  

B. Each water pressure gauge shall be provided with a ball valve for easy water pressure 
gauge replacement without shutting down the system. 

C. Provide a minimum 3½" diameter pressure gauge with a ¼" national pipe thread 
connection. 

D. The pressure gauge shall have an accuracy of 3-2-3% over the range of the gauge per 
ASME B40.100 (3% over the first ¼ of the gauge range, 2% over the middle ½ of the 
gauge range, and 3% over the last ¼ of the gauge range).  

E. The pressure gauge shall be calibrated to register up to a maximum of 300 p.s.i. for 
static water pressures less than 175 p.s.i. and a minimum of 50 p.s.i. above static water 
pressure when the static water pressure exceeds 175 p.s.i. 

F. Provide a water pressure gauge in the following locations at a minimum. 

1. On the system riser above all check valves or alarm valves to read the system 
pressure. 

G. Approved manufacturers are as follows: 

1. Water Pressure Gauges: Argco, Ashcroft, Moeller Instrument Company Inc., 
Potter Roemer, Reliable, US Gauge Products, Victaulic, Wika, or prior approved 
equal. 

2.20 AUTOMATIC AIR VENTS 

A. Provide an automatic float type air vent to reduce the amount of trapped air within all 
wet pipe based automatic fire protection sprinkler systems. 

B. Provide a ball valve in an accessible location between the system piping and the 
automatic air vent to facilitate maintenance of the automatic air vent. 

C. An automatic air vent shall be installed at the following locations for each sprinkler 
system installed. 

1. At a high point of the system piping. 

2. The most remote point of the sprinkler system, unless the most remote point 
contains an inspector’s test valve. 

D. The Fire Protection Sprinkler System Contractor shall determine the exact location of 
the automatic air vents based upon the piping layout indicated on the Fire Protection 
Sprinkler System Contractor’s shop drawings. 
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E. The automatic air vent discharge shall not terminate in the building unless it is a model 
specifically design to not emit any water.  

F. The automatic air vent discharge shall be piped down to discharge just above exterior 
grade level.  

G. If discharging to the exterior of the building is not practical, the Fire Protection 
Sprinkler System Contractor shall provide sketches that identify the proposed interior 
discharge location to the Government Representative for approval prior to the Fire 
Protection Sprinkler System Contractor performing the work. 

H. Approved manufacturers are as follows: 

1. Automatic Air Vents: Engineered Corrosion Solutions, Potter Electric, Spirotop, 
Viking, or prior approved equal. 

2.21 ACCESS DOORS 

A. Provide access doors for the following components: 

1. Auxiliary drain valves installed in finished areas. 

2. Inspector’s test valve installed in finished areas. 

B. Access doors shall be installed at an elevation approximately 5'-0" above finished floor.   

C. Access doors in rated walls shall be fire rated with 2" of insulation sandwiched between 
an inner and outer door panels.  

D. Access doors in non-rated walls are not required to be fire rated. 

E. The access doors shall be cold rolled steel and constructed with a minimum 18-gauge 
frame and an 18-gauge door panel minimally.   

F. Access doors shall be a minimum of 9" X 9" in size for auxiliary drain valves. 

G. Access doors shall be a minimum of 12" X 12" in size for control valve loops. 

H. Access doors shall mount flush to the finished wall and are not allowed to be surface 
mounted, unless the wall is CMU or concrete.   

I. Access doors shall be U.L. listed or Factory Mutual Global approved and shall have a 
continuous hinge, key operated cylinder lock, and a baked-on primer coating.   

J. Approved manufacturers are as follows:  

1. Access Doors: Acudor, Elmdor, Greenheck, JL Industries, Nystrom, or prior 
approved equal. 
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2.22 WALL PLATES 

A. Provide a split hinge type metal plate for piping passing through walls, floors, 
platforms, and ceilings installed in exposed spaces.   

B. Wall plates shall either be chrome plated or factory painted to match the surrounding 
color scheme.  

C. Wall plates located on the exterior of the building shall be galvanized cast iron. 

2.23 OVERSIZED ESCUTCHEON TRIM RINGS 

A. The Fire Protection Sprinkler System Contractor shall provide oversized escutcheon 
trim rings to conceal the suspended acoustical tile ceiling system penetrations that are 
oversized to meet the requirements of the International Building Code (I.B.C.) and 
ASCE 7. 

B. The oversized escutcheon trim rings shall be the same finish as the sprinkler head and 
escutcheon in which it is to be installed.  

C. The oversized escutcheon trim rings shall be made of cold rolled steel to maintain the 
fire ratings. Plastic or other materials will not be allowed. 

D. The oversized escutcheon shall be recessed in the middle where the sprinkler 
escutcheon sits to create a flat profile. Oversized escutcheon rings that are not recessed 
in the middle will not be allowed. 

E. Approved manufacturers are as follows: 

1. Oversized Escutcheon Trim Rings: Fire Lock (Victaulic), or prior approved 
equal. 

2.24 LIST OF SPRINKLERS 

A. The Fire Protection Sprinkler System Contractor shall provide a typed list of all 
sprinkler heads installed in the project per the requirements of N.F.P.A. #13.  

B. The typed list shall be placed within the spare sprinkler cabinet and shall identify each 
sprinkler by Sprinkler Identification number, manufacturer, model, orifice, deflector 
type, thermal sensitivity, and pressure rating.  

C. The typed list shall also provide a general description, the quantity of each type of 
sprinkler provided within the spare head cabinet, and the date the list was generated. 

2.25 IDENTIFICATION SIGNS 

A. Provide a permanently marked metal or engraved rigid plastic identification sign with 
proper lettering and secured with corrosion resistant wire, chain, or other approved 
methods for all control valves, drain valves, and inspector’s test valves in accordance 
with N.F.P.A. #13. 
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2.26 HYDRAULIC SIGNS (PLACARDS) 

A. Each sprinkler system riser shall have the N.F.P.A. #13 required hydraulic sign placed 
near the control valve that is permanently marked and made either of weatherproof 
metal, rigid plastic or weatherproof tyvek.  

B. The hydraulic sign shall be permanently secured with corrosion resistant wire, chain, or 
adhesive backing.  

C. The hydraulic sign shall identify the location of the design area, discharge density, 
design area size, system demands at the base of riser, hose stream allowances, current 
water flow information, auxiliary design parameters (densities and areas) associated 
with the system installed, and the name of the installing Fire Protection Sprinkler 
System Contractor.  

2.27 GENERAL INFORMATION SIGNS (PLACARDS) 

A. Each sprinkler system riser shall have the N.F.P.A. #13 required general information 
sign placed near the control valve that is permanently marked and made either of 
weatherproof metal, rigid plastic or weatherproof tyvek.  

B. The general information sign shall be permanently secured with corrosion resistant 
wire, chain, or adhesive backing.  

C. The general information sign shall identify the name and location of the facility 
protected, flow test data, location of all auxiliary drains and low pint drains, original 
results of main drain flow test, and the name of the installing Fire Protection Sprinkler 
System Contractor. 

PART 3  EXECUTION  

3.1 INSTALLATION 

A. Installation, workmanship, fabrication, assembly, erection, examination, inspection, and 
testing shall be in accordance with N.F.P.A. #13, except as modified herein.   

B. All piping and fittings installed prior to the backflow preventer are considered part of 
the potable water system and shall be required to be of a type that maintains a clean and 
rust-free potable system.  The use of black and galvanized pipe and fittings on the 
potable waterside of the backflow preventer will not be allowed.  

C. Cutout disks that are created when cutting in a flow switch shall be secured with nylon 
zip ties or metal wiring to the flow switch that the cutout disk was cut. 

D. Cutout disks that are created when cutting in mechanical tee type outlets shall be 
secured with nylon zip ties or metal wiring near the location from which the cutout disk 
was cut. 

E. Grooved couplings and fittings shall be installed in accordance with the manufacturer’s 
recommendations.  Grooved ends shall be clean and free from indentations, projections, 
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and roll marks in the area from the pipe end to the groove.  Grooved coupling gaskets 
shall be molded and produced by the coupling manufacturer. 

F. The Fire Protection Sprinkler System Contractor shall remove and replace any piping 
joints deemed improperly installed or show signs of leakage. 

G. The Fire Protection Sprinkler System Contractor shall remove and replace any piping 
that has been damaged upon installation and shows signs of being bent, warped, or 
dented. 

H. Do not install sprinkler heads that have been dropped, damaged, show signs of 
corrosion, show signs of foreign matter buildup, show signs of a cracked glass bulb, or 
show a visible loss of fluid. 

I. The glass bulb protector shall remain in place until the sprinkler head is completely 
installed.  The Fire Protection Sprinkler System Contractor shall remove the glass bulb 
protector by hand after installation and prior to the sprinkler system being placed in 
service. The use of tools or devices to remove the glass bulb protector is not allowed. 

J. Install piping straight and true to bear evenly on hangers and supports.  Hangers for 
piping to attach to structural members with no hanger being attached to acoustical 
ceiling tiles or gypsum wallboard ceilings.   

K. All sprinkler heads installed to protect the area under ductwork or similar obstructions 
shall be restrained from lateral movement. 

L. Ends of new piping and existing piping affected by the Fire Protection Sprinkler System 
Contractor's operations shall be thoroughly cleaned of water, cutting oil, and foreign 
matter. Keep piping systems clean during installation.  Inspect all piping before placing 
into position for foreign matter and remove as necessary.   

M. All piping in finished areas shall be installed concealed above the ceiling space unless 
specifically noted otherwise. 

N. In rooms with exposed structure, the fire protection sprinkler system piping shall be 
installed as tight to structure as possible and shall be installed to minimize piping 
offsets. 

O. Any portion of the sprinkler system that is not indicated on the contract documents to be 
installed exposed shall be addressed in writing with sketches (prior to the piping being 
fabricated or installed) to the Architect and Engineer to evaluate.   

P. Install piping at such heights and in such a manner so as not to obstruct any portion of 
windows, doorways, passageways, or lights.  Coordinate installation of piping with all 
trades (mechanical, electrical, plumbing, and structural) to avoid conflicts and offset 
piping as required to clear any interferences that may occur. 

Q. Install piping at such heights and in such a manner so as not pose hazards to normal 
walking head heights, impact the minimum clear height requirements or present tripping 
hazards. 
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3.2 CEILING SYSTEM PENETRATIONS 

A. All pendent sprinkler heads installed in ceiling systems shall meet the requirements of 
the International Building Code (I.B.C.) and ASCE 7 by one of the following options: 

1. Oversized suspended acoustical tile ceiling system penetrations shall be required 
on all hard-piped pendent sprinkler heads installed in suspended acoustical tile 
ceiling systems. The oversized suspended acoustical tile ceiling system 
penetration shall have a 1" annular space around the suspended acoustical tile 
ceiling penetration that will allow free movement of at least 1" in all directions. 

2. Tight suspended acoustical tile ceiling system penetrations shall be allowed 
when a swing joint is installed at the top of the sprinkler head drop that can 
accommodate 1" of ceiling movement in all directions. 

3. Tight suspended acoustical tile ceiling system penetrations shall be allowed 
when Flexible Piping Serving Pendent Sprinkler Heads is installed that can 
accommodate 1" of ceiling movement in all directions 

4. Tight suspended acoustical tile ceiling system penetrations shall be allowed 
when the sprinkler system and suspended acoustical tile ceiling system are tied 
together as an integral unit and evaluated by a registered design professional 
hired by the Fire Protection Sprinkler System Contractor.  

3.3 RESTRAINT OF SPRINKLER SYSTEM BRANCH LINES 

A. Sprinkler system branch lines shall be laterally restrained at intervals not exceeding 
those specified in Table 9.3.6.4(a) of N.F.P.A. #13. 

B. Branch Line Restraint shall not attach directly to metal decking without exception 
unless the metal deck is provided with a concrete topping. 

C. Means of providing branch line restraint shall comply with one of the means contained 
within Section 9.3.6.1 of N.F.P.A. #13. 

1. A listed sway brace assembly. 

2. A wraparound U-hook satisfying the requirements of Section 9.3.5.5.11. 

3. Number (12) 440 pound wire installed at least 45° from the vertical plane and 
anchored on both sides of the pipe. 

4. Other prior approved means by the Architect/engineer. 

5. An additional hanger where all of the following criteria are met: 

a. Is installed not less than 45° from vertical. 

b. Is installed within 6" of the vertical hanger. 
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c. Is arranged for restraint against vertical upward movement. 

d. The L/R ratio does not exceed 400. 

e. The rods extend down to the pipe or has a surge clip installed. 

3.4 SPRINKLER PROTECTION OF EXTERIOR OVERHANGS AND CANOPIES 

A. Provide sprinkler protection beneath all exterior overhangs and canopies that exceed 4'-
0" in depth in which any member that comprises the exterior overhang and canopy is of 
combustible construction (entire canopy construction, not just exposed surface). 

B. Provide sprinkler protection beneath all exterior overhangs and canopies that exceed 2'-
0" in depth, where the area underneath the exterior overhang and canopy is used for the 
storage or handling of combustibles regardless of the construction type. 

C. Provide sprinkler protection inside and beneath all exterior overhangs and canopies 
required by the local Authority Having Jurisdiction and as indicated on the contract 
documents. 

3.5 PREPARATION OF SPRINKLER PIPING FOR PAINTING IN EXPOSED AREAS 

A. The Fire Protection Sprinkler System Contractor shall clean the exterior surface to the 
sprinkler piping that is to be painted.  The piping shall be cleaned and prepped in the 
following manner. 

1. The Fire Protection Sprinkler System Contractor shall remove all pipe tags or 
fabrication labels that have been adhered to the sprinkler system piping as part 
of the listing/fabrication process. 

2. Any adhesive that remains on the sprinkler piping after removal of the pipe tags 
or fabrication labels shall be removed with an acceptable adhesive solvent.  

3. All sprinkler piping and fittings that show signs of surface rust shall be sanded 
to remove the rust from the sprinkler piping. 

4. Sprinkler system piping shall be wiped down with a solvent soaked rag to 
remove cutting oil residue, fingerprints, adhesive solvents, and other foreign 
materials that could prevent the primer and/or finished color coats of paint from 
adhering properly to the sprinkler system piping. 

3.6 PROTECTION OF SPRINKLER HEADS DURING PAINTING OR SPRAY 
APPLICATIONS 

A. The Fire Protection Sprinkler System Contractor shall provide and install a suitable 
means of protecting the sprinkler heads against the accumulation of foreign matter build 
up during the time that the exposed structure is either being painted, having fire 
proofing applied, or during other applications that put particulates into the air that 
potentially could collect upon the sprinkler heads.   
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B. At the conclusion of the processes listed above, the Fire Protection Sprinkler System 
Contractor shall be responsible for removing the protective coverings, visually 
inspecting the sprinkler heads for foreign matter build-up, and shall replace all sprinkler 
heads where build-up of foreign matter is observed at no additional cost to the owner.  

3.7 HYDROSTATIC TEST 

A. Hydrostatically test each system at 200 P.S.I. or 50 P.S.I. in excess of the systems 
working pressure (whichever is greater), for a 2-hour period with no leakage or 
reduction in pressure.   

B. Piping above ceilings shall be tested, inspected, and approved before installation of 
ceiling material. 

C. When tests have been completed and corrections made, submit a signed and dated 
certificate similar to that specified in N.F.P.A. #13. 

3.8 WATER FLOW TEST 

A. Test the alarms and other devices by flowing water through the inspector's test 
connection. 

B. Upon activation of the inspector’s test valve, the time to sound the local alarm device 
shall not be greater than 60 seconds. 

C. When tests have been completed and corrections made, submit a signed and dated 
certificate similar to that specified in N.F.P.A. #13. 

3.9 FORMAL TESTS AND INSPECTIONS 

A. Do not submit a request for formal test and inspection until the preliminary test and 
corrections are completed and approved.   

B. Submit a written request to local fire protection authority for formal inspection at least 
15 days before the inspection date.   

C. An experienced technician regularly employed by the system installer shall be present 
during the inspection.   

D. At this inspection, repeat any or all of the required tests as directed.   

E. Correct defects in work provided by the Fire Protection Sprinkler System Contractor 
and make additional tests until the system(s) comply with contract requirements.   

F. Furnish appliances, equipment, electricity, instruments, connecting devices and 
personnel for the tests.   

G. The Owner will furnish water for the tests.   
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H. Furnish Government Representative with three (3) copies of certificates required by 
testing agencies. 

3.10 TRAINING PERIOD 

A. Upon completion of the work and after all tests and inspections by the authority(s) 
having jurisdiction, the Fire Protection Sprinkler System Contractor shall demonstrate 
and train the Owner's designated operation and maintenance personnel in the operation 
and maintenance of the fire protection system.  

B. The Fire Protection Sprinkler System Contractor shall arrange scheduled instruction 
periods with the Owner’s designated operation and maintenance personnel.  

C. The Fire Protection Sprinkler System Contractor's representatives shall be 
superintendents or foremen who are knowledgeable in each system and supplier’s 
representatives when so specified.  

D. Scheduled training periods shall be based upon complexity of the system installed, but 
in no case, be less than indicated in Paragraph 3.04 of Specification Section 21 00 00.  

E. Upon request of the Owner, a DVD of the training period shall be made available by the 
Fire Protection Sprinkler System Contractor at no additional cost to the Owner. 

END OF SECTION 21 13 13
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SECTION 22 05 19 

METERS AND GAUGES FOR PLUMBING PIPING 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Bimetallic-actuated thermometers. 

2. Thermowells. 

3. Dial-type pressure gauges. 

4. Gauge attachments. 

5. Test plugs. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of meter and gauge. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For meters and gauges to include in operation and 
maintenance manuals. 

PART 2  PRODUCTS 

2.1 BIMETALLIC-ACTUATED THERMOMETERS 

A. Standard: ASME B40.200. 

B. Case: Liquid-filled and sealed type; stainless steel with 3-inch nominal diameter. 

C. Dial: Nonreflective aluminum with permanently etched scale markings and scales in 
deg F. 

D. Connector Type(s): Union joint, rigid, back and rigid, bottom, with unified-inch screw 
threads. 
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E. Stem: 0.25 or 0.375 inch in diameter; stainless steel. 

F. Window: Plain glass or plastic. 

G. Ring: Stainless steel. 

H. Element: Bimetal coil. 

I. Pointer: Dark-colored metal. 

J. Accuracy: Plus or minus 1 percent of scale range. 

2.2 THERMOWELLS 

A. Thermowells: 

1. Standard: ASME B40.200. 

2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee 
fitting. 

3. Material for Use with Copper Tubing: CNR or CUNI. 

4. Material for Use with Steel Piping: CRES. 

5. Type: Stepped shank unless straight or tapered shank is indicated. 

6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads. 

7. Internal Threads: 1/2, 3/4, and 1 inch with ASME B1.1 screw threads. 

8. Bore: Diameter required to match thermometer bulb or stem. 

9. Insertion Length: Length required to match thermometer bulb or stem. 

10. Lagging Extension: Include on thermowells for insulated piping and tubing. 

11. Bushings: For converting size of thermowell's internal screw thread to size of 
thermometer connection. 

2.3 PRESSURE GAUGES 

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gauges: 

1. Standard: ASME B40.100. 

2. Case: Liquid-filled, Sealed type; cast aluminum or drawn steel; 4-1/2-inch 
nominal diameter. 

3. Pressure-Element Assembly: Bourdon tube unless otherwise indicated. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 160 of 581



RPP-SPEC-63839, Rev. 1 

22 05 19 – 3 

4. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe 
threads and bottom-outlet type unless back-outlet type is indicated. 

5. Movement: Mechanical, with link to pressure element and connection to pointer. 

6. Dial: Nonreflective aluminum with permanently etched scale markings 
graduated in psi. 

7. Pointer: Dark-colored metal. 

8. Window: Glass or plastic. 

9. Ring: Metal 

10. Accuracy: Grade A, plus or minus 1 percent of middle half of scale range. 

2.4 GAUGE ATTACHMENTS 

A. Valves: Brass ball valves with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads. 

2.5 TEST PLUGS 

A. Description: Test-station fitting made for insertion into piping tee fitting. 

B. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include 
extended stem on units to be installed in insulated piping. 

C. Thread Size: NPS 1/4or NPS 1/2, ASME B1.20.1 pipe thread. 

D. Minimum Pressure and Temperature Rating: 150 psig at 200 deg F. 

E. Core Inserts: EPDM self-sealing rubber. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Install thermowells with socket extending to center of pipe and in vertical position in 
piping tees. 

B. Install thermowells of sizes required to match thermometer connectors. Include 
bushings if required to match sizes. 

C. Install thermowells with extension on insulated piping. 

D. Fill thermowells with heat-transfer medium. 

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted 
positions. 
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F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels; 
connect cases with tubing and support tubing to prevent kinks. Use minimum tubing 
length. 

G. Install direct-mounted pressure gauges in piping tees with pressure gauge located on 
pipe at the most readable position. 

H. Install remote-mounted pressure gauges on panel. 

I. Install valve and snubber in piping for each pressure gauge for fluids. 

J. Install test plugs in piping tees. 

K. Install thermometers in the following locations: 

1. Inlet and outlet of each water heater. 

L. Install pressure gauges in the following locations: 

1. Building water service entrance into building. 

2. Inlet and outlet of each pressure-reducing valve. 

3.2 CONNECTIONS 

A. Install meters and gauges adjacent to machines and equipment to allow service and 
maintenance of meters, gauges, machines, and equipment. 

3.3 ADJUSTING 

A. Adjust faces of meters and gauges to proper angle for best visibility. 

3.4 THERMOMETER SCALE-RANGE SCHEDULE 

A. Scale Range for Domestic Cold-Water Piping: 0 to 100 deg F. 

B. Scale Range for Domestic Hot-Water Piping: 0 to 200 deg F. 

3.5 PRESSURE-GAUGE SCALE-RANGE SCHEDULE 

A. Scale Range for Domestic Water Piping: 0 to 125 

END OF SECTION 22 05 19
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SECTION 22 05 23.12 

BALL VALVES FOR PLUMBING PIPING 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Brass ball valves. 

2. Bronze ball valves. 

1.3 DEFINITIONS 

A. CWP: Cold working pressure. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

1. Certification that products comply with NSF 61 and NSF 372. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 

2. Protect threads, flange faces, and soldered ends. 

3. Set ball valves open to minimize exposure of functional surfaces. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 

2. Store valves indoors and maintain at higher-than-ambient-dew-point 
temperature. If outdoor storage is necessary, store valves off the ground in 
watertight enclosures. 
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PART 2  PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from 
single manufacturer. 

B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 

C. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service. 

D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves 
made with copper alloy (brass) containing more than 15 percent zinc are not permitted. 

E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system 
pressures and temperatures. 

F. Valve Sizes: Same as upstream piping unless otherwise indicated. 

G. Valve Actuator Types: 

1. Handlever: For quarter-turn valves smaller than NPS 4. 

2.2 BRASS BALL VALVES 

A. Brass Ball Valves, One-Piece: 

1. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 200 psig. 

c. Body Design: One piece. 

d. Body Material: Forged brass or bronze. 

e. Ends: Threaded and soldered. 

f. Seats: PTFE. 

g. Stem: Brass or stainless steel. 

h. Ball: Chrome-plated brass or stainless steel. 

i. Port: Reduced. 

B. Brass Ball Valves, Two-Piece with Full Port and Brass Trim, Threaded or Soldered 
Ends: 
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1. Description: 

a. Standard: MSS SP-110 or MSS SP-145. 

b. CWP Rating: 200 psig. 

c. Body Design: Two piece. 

d. Body Material: Forged brass. 

e. Ends: Threaded and soldered. 

f. Seats: PTFE. 

g. Stem: Brass. 

h. Ball: Chrome-plated brass. 

i. Port: Full. 

C. Brass Ball Valves, Two-Piece with Full Port and Brass Trim, Press Ends: 

1. Description: 

a. Standard: MSS SP-110 or MSS SP-145. 

b. CWP Rating: Minimum 200 psig. 

c. Body Design: Two piece. 

d. Body Material: Forged brass. 

e. Ends: Press. 

f. Press Ends Connections Rating: Minimum 200 psig. 

g. Seats: PTFE or RPTFE. 

h. Stem: Brass. 

i. Ball: Chrome-plated brass. 

j. Port: Full. 

k. O-Ring Seal: Buna-N or EPDM. 

D. Brass Ball Valves, Two-Piece with Regular Port and Brass Trim: 

1. Description: 

a. Standard: MSS SP-110. 
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b. CWP Rating: 200 psig. 

c. Body Design: Two piece. 

d. Body Material: Forged brass. 

e. Ends: Threaded and soldered. 

f. Seats: PTFE. 

g. Stem: Brass. 

h. Ball: Chrome-plated brass. 

i. Port: Regular. 

2.3 BRONZE BALL VALVES 

A. Bronze Ball Valves, One-Piece: 

1. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 200 psig. 

c. Body Design: One piece. 

d. Body Material: Bronze. 

e. Ends: Threaded. 

f. Seats: PTFE. 

g. Stem: Bronze or stainless steel. 

h. Ball: Chrome-plated brass or stainless steel. 

i. Port: Reduced. 

B. Bronze Ball Valves, Two-Piece with Full Port, and Bronze or Brass Trim, Threaded or 
Soldered Ends: 

1. Description: 

a. Standard: MSS SP-110 or MSS-145. 

b. CWP Rating: 200 psig. 

c. Body Design: Two piece. 
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d. Body Material: Bronze. 

e. Ends: Threaded and soldered. 

f. Seats: PTFE. 

g. Stem: Bronze or brass. 

h. Ball: Chrome-plated brass. 

i. Port: Full. 

C. Bronze Ball Valves, Two-Piece with Full Port, and Bronze or Brass Trim, Press Ends: 

1. Description: 

a. Standard: MSS SP-110 or MSS-145. 

b. CWP Rating: Minimum 200 psig. 

c. Body Design: Two piece. 

d. Body Material: Bronze. 

e. Ends: Press. 

f. Press Ends Connections Rating: Minimum 200 psig. 

g. Seats: PTFE or RTPFE. 

h. Stem: Bronze or brass. 

i. Ball: Chrome-plated brass. 

j. Port: Full. 

k. O-Ring Seal: EPDM or Buna-N. 

D. Bronze Ball Valves, Two-Piece with Regular Port and Bronze or Brass Trim: 

1. Description: 

a. Standard: MSS SP-110. 

b. CWP Rating: 200 psig. 

c. Body Design: Two piece. 

d. Body Material: Bronze. 

e. Ends: Threaded. 
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f. Seats: PTFE. 

g. Stem: Bronze or brass. 

h. Ball: Chrome-plated brass. 

i. Port: Regular. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. 
Remove special packing materials, such as blocks, used to prevent disc movement 
during shipping and handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and seats 
made accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for 
proper size, length, and material. Verify that gasket is of proper size, that its material 
composition is suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valves with specified CWP ratings are unavailable, the same types of valves with 
higher CWP ratings may be substituted. 

B. Select valves with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-
joint valve-end option or press-end option is indicated in valve schedules below. 

3.4 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 
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1. Brass ball valve, one piece. Provide with threaded or solder-joint ends. 

2. Bronze ball valve, one piece with bronze trim. Provide with threaded or solder-
joint ends. 

3. Brass ball valves, two-piece with full or regular port and brass trim. Provide 
with threaded, solder, or press connection-joint ends. 

4. Bronze ball valves, two-piece with full or regular port and bronze or brass trim. 
Provide with threaded, solder, or press connection-joint ends. 

5. Bronze ball valves, two-piece with regular port and bronze trim. 

END OF SECTION 22 05 23.12 
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SECTION 22 05 29 

HANGERS AND SUPPORTS FOR PLUMBING, PIPING AND EQUIPMENT 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS / CODES AND STANDARDS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 

2. Trapeze pipe hangers. 

3. Metal framing systems. 

1.3 ACTION SUBMITTALS 

A. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show 
fabrication and installation details and include calculations for the following: 

1. Trapeze pipe hangers. 

2. Metal framing systems. 

3. Pipe stands. 

B. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 

2. Include design calculations for designing trapeze hangers. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M. 
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PART 2  PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer to design trapeze pipe 
hangers and equipment supports. 

B. Structural Performance: Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions 
indicated according to ASCE/SEI 7 . 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

2.2 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 

2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-
galvanized. 

3. Nonmetallic Coatings: Plastic coated or epoxy powder coated. 

4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion 
to support bearing surface of piping. 

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon-steel . 

2.3 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly, 
made from structural-carbon-steel shapes, with MSS SP-58 carbon-steel hanger rods, 
nuts, saddles, and U-bolts. 

2.4 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Description: Shop- or field-fabricated pipe-support assembly, made of steel 
channels, accessories, fittings, and other components for supporting multiple 
parallel pipes. 

2. Standard: Comply with MFMA-4, factory-fabricated components for field 
assembly. 
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3. Channels: Continuous slotted carbon-steel or [ extruded-aluminum channel with 
inturned lips. 

4. Channel Width: Selected for applicable load criteria. 

5. Channel Nuts: Formed or stamped nuts or other devices designed to fit into 
channel slot and, when tightened, prevent slipping along channel. 

6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon-steel . 

7. Metallic Coating:  Pregalvanized G90  . 

8. Paint Coating: Green epoxy, acrylic, or urethane . 

9. Plastic Coating: PVC. 

2.5 MATERIALS 

A. Aluminum: ASTM B221. 

B. Carbon Steel: ASTM A1011/A1011M. 

C. Structural Steel: ASTM A36/A36M carbon-steel plates, shapes, and bars; black and 
galvanized. 

D. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, 
nonshrink and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 

2. Design Mix: 3000-psi, 28-day compressive strength. 

PART 3  EXECUTION 

A. APPLICATION 

1. Strength of Support Assemblies: Where not indicated, select sizes of 
components, so strength will be adequate to carry present and future static loads 
within specified loading limits. Minimum static design load used for strength 
determination shall be weight of supported components plus 200 lb. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, 
clamps, and attachments as required to properly support piping from building structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for 
grouping of parallel runs of horizontal piping, and support together on field-fabricated 
trapeze pipe hangers. 
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1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe 
size, or install intermediate supports for smaller-diameter pipes as specified for 
individual pipe hangers. 

2. Field fabricate from ASTM A36/A36M carbon-steel shapes selected for loads 
being supported. Weld steel according to AWS D1.1/D1.1M. 

C. Framing System Installation: Arrange for grouping of parallel runs of piping, and 
support together on field-assembled metal framing systems. 

D. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, 
nuts, washers, and other accessories. 

E. Do not attached hangers and supports to formed sheet metal cross sections. 

F. Install hangers and supports to allow controlled thermal and seismic movement of 
piping systems, to permit freedom of movement between pipe anchors, and to facilitate 
action of expansion joints, expansion loops, expansion bends, and similar units. 

G. Install lateral bracing with pipe hangers and supports to prevent swaying. 

H. Install building attachments within concrete slabs or attach to structural steel. Install 
additional attachments at concentrated loads, including valves, flanges, and strainers, 
NPS 2-1/2 and larger and at changes in direction of piping. Install concrete inserts 
before concrete is placed; fasten inserts to forms, and install reinforcing bars through 
openings at top of inserts. 

I. Load Distribution: Install hangers and supports, so that piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment. 

J. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes. 

3.3 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.4 PAINTING 

A. Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas 
immediately after erecting hangers and supports. Use same materials as those used for 
shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted 
surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 
mils. 
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B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and 
abraded, shop-painted areas on miscellaneous metal are specified in  Section 09 91 23 
"Interior Painting." 

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply 
galvanizing-repair paint to comply with ASTM A780/A780M. 

3.5 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not 
specified in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment 
that will not have field-applied finishes. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments 
are in direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal 
framing systems and attachments for general service applications. 

F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

G. Use padded hangers for piping that is subject to scratching. 

H. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as 
specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated 
or insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For 
suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 
inches of insulation. 

3. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 
to NPS 24 if little or no insulation is required. 

4. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to 
allow off-center closure for hanger installation before pipe erection. 

5. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension 
of noninsulated, stationary pipes NPS 3/4 to NPS 8. 

6. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 
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7. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

8. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 8. 

9. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8. 

10. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 3. 

11. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 

12. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or 
contraction. 

13. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, 
with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel 
plate. 

14. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, 
with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel 
plate, and with U-bolt to retain pipe. 

15. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for 
pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe 
base stanchion support and cast-iron floor flange. 

16. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, 
from two rods if longitudinal movement caused by expansion and contraction 
occurs. 

17. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 
to NPS 24, from single rod if horizontal movement caused by expansion and 
contraction occurs. 

18. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction occurs but vertical 
adjustment is unnecessary. 

19. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 
if small horizontal movement caused by expansion and contraction occurs and 
vertical adjustment is unnecessary. 

20. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes 
NPS 2 to NPS 30 if vertical and lateral adjustment during installation, in 
addition to expansion and contraction, is required. 
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I. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers 
NPS 3/4 to NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers 
NPS 3/4 to NPS 24 if longer ends are required for riser clamps. 

J. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment of up to 6 inches for heavy 
loads. 

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11 split pipe rings. 

4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various 
types of building attachments. 

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping 
installations. 

K. Building Attachments: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-
joist construction, to attach to top flange of structural shape. 

2. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange 
of beams, channels, or angles. 

3. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange 
of beams. 

4. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if 
loads are considerable and rod sizes are large. 

5. C-Clamps (MSS Type 23): For structural shapes. 

6. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required 
tangent to flange edge. 

7. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 

8. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of 
steel I-beams for heavy loads. 
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9. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of 
steel I-beams for heavy loads, with link extensions. 

10. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to 
structural steel. 

11. Welded-Steel Brackets: For support of pipes from below or for suspending from 
above by using clip and rod. Use one of the following for indicated loads: 

a. Light (MSS Type 31): 750 lb. 

b. Medium (MSS Type 32): 1500 lb. 

c. Heavy (MSS Type 33): 3000 lb. 

12. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 

13. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is 
required. 

14. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to 
linear horizontal movement where headroom is limited. 

L. Saddles and Shields: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids 
with insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by 
manufacturer to prevent crushing insulation. 

M. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are 
not specified in piping system Sections. 

N. Comply with MFMA-103 for metal framing system selections and applications that are 
not specified in piping system Sections. 

END OF SECTION 22 05 29 
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SECTION 22 11 16 

DOMESTIC WATER PIPING 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Copper tube and fittings. 

2. PEX tube and fittings. 

3. PEX-AL-PEX tube and fittings. 

4. PEX-AL-HDPE tube and fittings. 

5. PVC pipe and fittings. 

6. PP pipe and fittings. 

7. Piping joining materials. 

8. Transition fittings. 

9. Dielectric fittings. 

1.3 ACTION SUBMITTALS 

A. Product Data: For transition fittings and dielectric fittings. 

1.4 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 

B. Field quality-control reports. 

1.5 FIELD CONDITIONS 

A. Interruption of Existing Water Service: Do not interrupt water service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary water service according to requirements 
indicated: 
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1. Notify Owner no fewer than two days in advance of proposed interruption of 
water service. 

2. Do not interrupt water service without Owner’s written permission. 

PART 2  PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
fitting materials, and joining methods for specific services, service locations, and pipe 
sizes. 

B. Potable-water piping and components shall comply with NSF 14, NSF 61, and 
NSF 372. 

2.2 CHEMICALS 

A. All chemicals that come in contact with wetted surfaces of piping and piping 
components shall comply with NSF 60. 

2.3 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube: ASTM B 88, Type L and ASTM B 88, Type M water tube, drawn 
temper. 

B. Soft Copper Tube:   ASTM B 88, Type L water tube, annealed temper. 

C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. 

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure 
fittings. 

E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. 

F. Copper Unions: 

1. MSS SP-123. 

2. Cast-copper-alloy, hexagonal-stock body. 

3. Ball-and-socket, metal-to-metal seating surfaces. 

4. Solder-joint or threaded ends. 

G. Copper, Brass, or Bronze Pressure-Seal-Joint Fittings: 

1. Fittings: Cast-brass, cast-bronze or wrought-copper with EPDM O-ring seal in 
each end. Sizes NPS 2-1/2 and larger with stainless steel grip ring and EPDM O-
ring seal. 
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2. Minimum 200-psig working-pressure rating at 250 deg F. 

H. Copper Push-on-Joint Fittings: 

1. Description: 

a. Cast-copper fitting complying with ASME B16.18 or wrought-copper 
fitting complying with ASME B 16.22. 

b. Stainless-steel teeth and EPDM-rubber, O-ring seal in each end instead 
of solder-joint ends. 

c. Comply with ASSE 1061 

I. Copper-Tube, Extruded-Tee Connections: 

1. Description: Tee formed in copper tube according to ASTM F 2014. 

J. Appurtenances for Grooved-End Copper Tubing: 

1. Bronze Fittings for Grooved-End, Copper Tubing: ASTM B 75/B 75M copper 
tube or ASTM B 584 bronze castings. 

2. Mechanical Couplings for Grooved-End Copper Tubing: 

a. Copper-tube dimensions and design similar to AWWA C606. 

b. Ferrous housing sections. 

c. EPDM-rubber gaskets suitable for hot and cold water. 

d. Bolts and nuts. 

e. Minimum Pressure Rating: 200 psig. 

2.4 PEX TUBE AND FITTINGS 

A. Tube Material: PEX plastic according to ASTM F 876 and ASTM F 877. 

B. Fittings: ASTM F 1807, metal insert and copper crimp rings. 

C. Fittings: ASSE 1061, push-fit fittings. 

D. Manifold: Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with 
ASTM F 876; with plastic or corrosion-resistant-metal valve for each outlet. 

2.5 PEX-AL-PEX TUBE AND FITTINGS 

A. Tube Material: PEX plastic bonded to the inside and outside of a welded aluminum tube 
according to ASTM F 1281. 
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B. Oxygen Barrier: Limit oxygen diffusion through the pipe to maximum 0.10 mg per 
cu. m/day at 104 deg F according to DIN 4726. 

C. Fittings: ASTM F 1974, metal insert fittings with split ring and compression nut 
(compression joint) or metal insert fittings with copper crimp rings (crimp joint). 

2.6 PEX-AL-HDPE TUBE AND FITTINGS 

A. Tube Material: ASTM F 1986 tubing. 

B. Fittings for PEX-AL-HDPE Tube: ASTM F 1986, metal-insert type with copper or 
stainless-steel crimp ring and matching PEX-AL-HDPE tube dimensions. 

2.7 PVC PIPE AND FITTINGS 

A. PVC Pipe: ASTM D 1785, Schedule 40. 

B. PVC Socket Fittings: ASTM D 2466 for Schedule 40. 

C. PVC Schedule 80 Threaded Fittings: ASTM D 2464. 

2.8 PP PIPE AND FITTINGS 

A. PP Pipe: ASTM F 2389, SDR 11. 

B. PVC Socket Fittings: ASTM F 2389. 

2.9 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, 
nonmetallic and asbestos free unless otherwise indicated. 

2. Full-face or ring type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise 
indicated. 

C. Solder Filler Metals: ASTM B 32, lead-free alloys. 

D. Flux: ASTM B 813, water flushable. 

E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for 
general-duty brazing unless otherwise indicated. 

F. Solvent Cements for Joining PVC Piping: ASTM D 2564. Include primer according to 
ASTM F 656. 

1. Verify solvent cement has a VOC content of 510 g/L or less. 
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G. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by 
piping system manufacturer unless otherwise indicated. 

2.10 TRANSITION FITTINGS 

A. General Requirements: 

1. Same size as pipes to be joined. 

2. Pressure rating at least equal to pipes to be joined. 

3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping 
system fitting. 

C. Sleeve-Type Transition Coupling: AWWA C219. 

D. Plastic-to-Metal Transition Fittings: 

1. Description: 

a. CPVC or PVC one-piece fitting with manufacturer's Schedule 80 
equivalent dimensions. 

b. One end with threaded brass insert and one solvent-cement-socket or 
threaded end. 

E. Plastic-to-Metal Transition Unions: 

1. Description: 

a. CPVC or PVC four-part union. 

b. Brass or stainless-steel threaded end. 

c. Solvent-cement-joint or threaded plastic end. 

d. Rubber O-ring. 

e. Union nut. 

2.11 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be 
joined. 

B. Dielectric Unions: 

1. Standard: ASSE 1079. 
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2. Pressure Rating: 125 psig minimum at 180 deg F  

3. End Connections: Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Standard: ASSE 1079. 

2. Factory-fabricated, bolted, companion-flange assembly. 

3. Pressure Rating: 125 psig minimum at 180 deg  

4. End Connections: Solder-joint copper alloy and threaded ferrous; threaded 
solder-joint copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 

1. Nonconducting materials for field assembly of companion flanges. 

2. Pressure Rating: 125 psig  

3. Gasket: Neoprene or phenolic. 

4. Bolt Sleeves: Phenolic or polyethylene. 

5. Washers: Phenolic with steel backing washers. 

E. Dielectric Nipples: 

1. Standard: IAPMO PS 66. 

2. Electroplated steel nipple complying with ASTM F 1545. 

3. Pressure Rating and Temperature: 125 psig at 180 deg F  

4. End Connections: Male threaded or grooved. 

5. Lining: Inert and noncorrosive, propylene. 

PART 3  EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
domestic water piping. Indicated locations and arrangements are used to size pipe and 
calculate friction loss, expansion, and other design considerations. Install piping as 
indicated unless deviations to layout are approved on coordination drawings. 

B. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with 
valve inside the building at each domestic water-service entrance. Comply with 
requirements for pressure gages in Section 22 05 19 "Meters and Gages for Plumbing 
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Piping" and with requirements for drain valves and strainers in Section 22 11 19 
"Domestic Water Piping Specialties." 

C. Install water-pressure-reducing valves downstream from domestic water supply shutoff 
valves. Comply with requirements for pressure-reducing valves in Section 22 11 19 
"Domestic Water Piping Specialties." 

D. Install shutoff valve immediately upstream of each dielectric fitting. 

E. Install domestic water piping level and plumb. 

F. Rough-in domestic water piping for water-meter installation according to utility 
company's requirements. 

G. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls. Diagonal runs are prohibited unless 
specifically indicated otherwise. 

H. Install piping to permit valve servicing. 

I. Install nipples, unions, special fittings, and valves with pressure ratings the same as or 
higher than the system pressure rating used in applications below unless otherwise 
indicated. 

J. Install piping free of sags and bends. 

K. Install fittings for changes in direction and branch connections. 

L. Install PEX tubing with loop at each change of direction of more than 90 degrees. 

M. Install unions in copper tubing at final connection to each piece of equipment, machine, 
and specialty. 

N. Install sleeve seals for piping penetrations of concrete walls and slabs.  

3.2 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings 
before assembly. 

C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. 
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs 
and restore full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are 
corroded or damaged. 
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D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," 
"Brazed Joints" chapter. 

E. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of 
tube. Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube 
Handbook." 

F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings 
with tools and procedure recommended by pressure-seal-fitting manufacturer. Leave 
insertion marks on pipe after assembly. 

G. Push-on Joints for Copper Tubing: Clean end of tube. Measure insertion depth with 
manufacturer's depth gage. Join copper tube and push-on-joint fittings by inserting tube 
to measured depth. 

H. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014. Use 
tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form 
seating stop, and braze branch tube into collar. 

I. Joint Construction for Grooved-End Copper Tubing: Make joints according to 
AWWA C606. Roll groove ends of tubes. Lubricate and install gasket over ends of 
tubes or tube and fitting. Install coupling housing sections over gasket with keys seated 
in tubing grooves. Install and tighten housing bolts. 

J. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, 
type, and thickness suitable for domestic water service. Join flanges with gasket and 
bolts according to ASME B31.9. 

K. Joint Construction for Solvent-Cemented Plastic Piping: Clean and dry joining surfaces. 
Join pipe and fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 
solvent cements. Apply primer. 

2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix. 

3. PVC Piping: Join according to ASTM D 2855. 

L. Joints for PEX Tubing: Join according to ASTM F 1807 for metal insert and copper 
crimp ring fittings and ASTM F 1960 for cold expansion fittings and reinforcing rings. 

M. Joints for PEX Tubing: Join according to ASSE 1061 for push-fit fittings. 

N. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with 
materials of both piping systems. 

3.3 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 
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B. Transition Fittings in Underground Domestic Water Piping: 

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling. 

2. Fittings for NPS 2 and Larger: Sleeve-type coupling. 

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-
to-metal transition fittings or unions. 

3.4 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric couplings, nipples, or unions. 

C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges, flange kits, or 
nipples. 

3.5 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for hangers, supports, and anchor devices in 
Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Install hangers for metallic piping, with maximum horizontal spacing and minimum rod 
diameters, to comply with the UPC, MSS-58, locally enforced codes, and authorities 
having jurisdiction requirements, whichever are most stringent. 

C. Install vinyl-coated hangers for non-metallic piping and tubing, with maximum 
horizontal spacing and minimum rod diameters, to comply with manufacturer's written 
instructions, the UPC, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

D. Support horizontal piping within 12 inches of each fitting. 

E. Support vertical runs of metallic piping to comply with the UPC, MSS-58, locally 
enforced codes, and authorities having jurisdiction requirements, whichever are most 
stringent. 

F. Support vertical runs of non-metallic piping to comply with manufacturer's written 
instructions, the UPC, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for service and 
maintenance. 
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C. Connect domestic water piping to exterior water-service piping. Use transition fitting to 
join dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and 
connect to the following: 

1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, 
but not smaller than sizes of water heater connections. 

2. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than 
equipment connections. Provide shutoff valve and union for each connection. 
Use flanges instead of unions for NPS 2-1/2 and larger. 

3.7 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been 
inspected and approved by authorities having jurisdiction. 

b. During installation, notify authorities having jurisdiction at least one day 
before inspection must be made. Perform tests specified below in 
presence of authorities having jurisdiction: 

i. Roughing-in Inspection: Arrange for inspection of piping before 
concealing or closing in after roughing in and before setting 
fixtures. 

ii. Final Inspection: Arrange for authorities having jurisdiction to 
observe tests specified in "Piping Tests" Subparagraph below and 
to ensure compliance with requirements. 

c. Reinspection: If authorities having jurisdiction find that piping will not 
pass tests or inspections, make required corrections and arrange for 
reinspection. 

d. Reports: Prepare inspection reports and have them signed by authorities 
having jurisdiction. 

2. Piping Tests: 

a. Fill domestic water piping. Check components to determine that they are 
not air bound and that piping is full of water. 

b. Test for leaks and defects in new piping and parts of existing piping that 
have been altered, extended, or repaired. If testing is performed in 
segments, submit a separate report for each test, complete with diagram 
of portion of piping tested. 
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c. Leave new, altered, extended, or replaced domestic water piping 
uncovered and unconcealed until it has been tested and approved. 
Expose work that was covered or concealed before it was tested. 

d. Cap and subject piping to static water pressure of 25 psig above 
operating pressure, without exceeding pressure rating of piping system 
materials. Isolate test source and allow it to stand for 15 minutes. Inspect 
all piping and tubing for leaks. 

e. Repair leaks and defects with new materials, and retest piping or portion 
thereof until satisfactory results are obtained. 

f. Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

3.8 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 

2. Open shutoff valves to fully open position. 

3. Remove plugs used during testing of piping and for temporary sealing of piping 
during installation. 

4. Remove and clean strainer screens. Close drain valves and replace drain plugs. 

5. Remove filter cartridges from housings and verify that cartridges are as 
specified for application where used and are clean and ready for use. 

6. Check plumbing specialties and verify proper settings, adjustments, and 
operation. 

3.9 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, 
or repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having 
jurisdiction; if methods are not prescribed, use procedures described in either 
AWWA C651 or AWWA C652 or follow procedures described below: 
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a. Flush piping system with clean, potable water until dirty water does not 
appear at outlets. 

b. Fill and isolate system according to either of the following: 

i. Fill system or part thereof with water/chlorine solution with at 
least 50 ppm of chlorine. Isolate with valves and allow to stand 
for 24 hours. 

ii. Fill system or part thereof with water/chlorine solution with at 
least 200 ppm of chlorine. Isolate and allow to stand for three 
hours. 

c. Flush system with clean, potable water until no chlorine is in water 
coming from system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 

e. Submit water samples in sterile bottles to authorities having jurisdiction. 

3.10 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may 
be used in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise 
indicated. 

C. Fitting Option: Extruded-tee connections and brazed joints may be used on 
aboveground copper tubing. 

D. Under-building-slab, domestic water, building-service piping, NPS 4 and smaller, shall 
be one of the following: 

1. PVC, Schedule 40 ; socket fittings; and solvent-cemented joints. 

2. PP, SDR 11 socket fittings; and fusion-welded joints. 

E. Aboveground domestic water piping, NPS 4 and smaller shall be one of the following: 

1. Hard copper tube, ASTM B 88, Type L; cast- or wrought-copper, solder-joint 
fittings; and brazed soldered joints. 

2. Hard copper tube, ASTM B 88, Type L or ASTM B 88, Type M; copper 
pressure-seal-joint fittings; and pressure-sealed joints. 

3. Hard copper tube, ASTM B 88, Type L or ASTM B 88, Type M; copper push-
on-joint fittings; and push-on joints. 

4. PEX tube, NPS 1 and smaller. 
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a. Fittings for PEX tube: 

i. ASTM F 1807, metal insert and copper crimp rings. 

ii. ASTM F 1960, cold expansion fittings and reinforcing rings. 

iii. ASSE 1061, push-fit fittings. 

5. PE-AL-PE tube, NPS 1 and smaller; fittings for PE-AL-PE tube; and crimped 
joints 

6. PEX-AL-PEX tube, NPS 1 and smaller; fittings for PEX-AL-PEX tube; and 
crimped joints. 

END OF SECTION 22 11 16
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SECTION 22 11 19 

DOMESTIC WATER PIPING SPECIALTIES 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Vacuum breakers 

2. Backflow preventers. 

3. Water pressure-reducing valves. 

4. Temperature-actuated, water mixing valves. 

5. Strainers. 

6. Hose bibbs. 

7. Drain valves. 

8. Water-hammer arresters. 

9. Air vents. 

10. Flexible connectors. 

B. Related Requirements: 

1. Section 22 05 19 "Meters and Gauges for Plumbing Piping" for thermometers, 
pressure gages, and flow meters in domestic water piping. 

2. Section 22 11 16 "Domestic Water Piping" for water meters. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For domestic water piping specialties. 

1. Include diagrams for power, signal, and control wiring. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For domestic water piping specialties to include in 
emergency, operation, and maintenance manuals. 

PART 2  PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES 

A. Potable-water piping and components shall comply with NSF 61 and NSF 14. Mark 
"NSF-pw" on plastic piping components. 

B. Comply with NSF 372 for low lead. 

2.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless 
otherwise indicated. 

2.3 VACUUM BREAKERS 

A. Hose-Connection Vacuum Breakers: 

1. Standard: ASSE 1011. 

2. Body: Bronze, nonremovable, with manual drain. 

3. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7. 

4. Finish: Rough bronze. 

2.4 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 

1. Standard: ASSE 1013. 

2. Operation: Continuous-pressure applications. 

3. Pressure Loss:  12 psig maximum, through middle third of flow range. 

4. Size: See fixture schedule. 

5. Body: Bronze for NPS 2 and smaller. 

6. End Connections: Threaded for NPS 2 and smaller. 
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7. Configuration: Designed for horizontal, straight-through flow. 

8. Accessories: 

a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and 
outlet. 

b. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer 
connection. 

2.5 WATER PRESSURE-REDUCING VALVES 

A. Water Regulators: 

1. Standard: ASSE 1003. 

2. Pressure Rating: Initial working pressure of 125 psig. 

3. Design Outlet Pressure Setting: 60 psig. 

4. Body: Bronze for NPS 2 and smaller. 

5. End Connections: Threaded for NPS 2 and smaller. 

2.6 TEMPERATURE-ACTUATED, WATER MIXING VALVES 

A. Individual-Fixture, Water Tempering Valves : 

1. Standard: ASSE 1070, thermostatically controlled, water tempering valve. 

2. Pressure Rating: 125 psig minimum unless otherwise indicated. 

3. Body: Bronze body with corrosion-resistant interior components. 

4. Temperature Control: Adjustable. 

5. Inlets and Outlet: Threaded. 

6. Finish: Rough or chrome-plated bronze. 

7. Tempered-Water Setting: 115 deg F. 

2.7 STRAINERS FOR DOMESTIC WATER PIPING 

A. Y-Pattern Strainers:  

1. Pressure Rating: 125 psig minimum unless otherwise indicated. 

2. Body: Bronze for NPS 2 and smaller. 

3. End Connections: Threaded for NPS 2 and smaller. 
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4. Screen: Stainless steel with round perforations unless otherwise indicated. 

5. Perforation Size: 

a. Strainers NPS 2 and Smaller:  0.033 inch. 

6. Drain: Pipe plug. 

2.8 HOSE BIBBS 

A. Hose Bibbs: 

1. Standard: ASME A112.18.1 for sediment faucets. 

2. Body Material: Bronze. 

3. Seat: Bronze, replaceable. 

4. Supply Connections: NPS 3/4 threaded inet. 

5. Outlet Connection: Garden-hose thread complying with ASME B1.20.7. 

6. Pressure Rating: 125 psig. 

7. Vacuum Breaker: Nonremovable, drainable, hose-connection vacuum breaker 
complying with ASSE 1011. 

2.9 DRAIN VALVES 

A. Ball-Valve-Type, Hose-End Drain Valves : 

1. Standard: MSS SP-110 for standard-port, two-piece ball valves. 

2. Pressure Rating: 125-psig minimum CWP. 

3. Size: NPS 3/4. 

4. Body: Copper alloy. 

5. Ball: Chrome-plated brass. 

6. Seats and Seals: Replaceable. 

7. Handle: Vinyl-covered steel. 

8. Inlet: Threaded or solder joint. 

9. Outlet: Threaded, short nipple with garden-hose thread complying with 
ASME B1.20.7 and cap with brass chain. 

B. Gate-Valve-Type, Hose-End Drain Valves : 
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1. Standard: MSS SP-80 for gate valves. 

2. Pressure Rating: Class 125. 

3. Size: NPS 3/4. 

4. Body: ASTM B62 bronze. 

5. Inlet: NPS 3/4 threaded or solder joint. 

6. Outlet: Garden-hose thread complying with ASME B1.20.7 and cap with brass 
chain. 

C. Stop-and-Waste Drain Valves : 

1. Standard: MSS SP-110 for ball valves or MSS SP-80 for gate valves. 

2. Pressure Rating: 200-psig minimum CWP or Class 125. 

3. Size: NPS 3/4. 

4. Body: Copper alloy or ASTM B62 bronze. 

5. Drain: NPS 1/8 side outlet with cap. 

2.10 WATER-HAMMER ARRESTERS 

A. Water-Hammer Arresters : 

1. Standard: ASSE 1010 or PDI-WH 201. 

2. Type: Copper tube with piston. 

3. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through 
F. 

2.11 AIR VENTS 

A. Bolted-Construction Automatic Air Vents : 

1. Body: Bronze. 

2. Pressure Rating and Temperature: 125-psig minimum pressure rating at 140 
deg F. 

3. Float: Replaceable, corrosion-resistant metal. 

4. Mechanism and Seat: Stainless steel. 

5. Size: NPS 3/8 NPS 1/2 minimum inlet. 
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6. Inlet and Vent Outlet End Connections: Threaded. 

2.12 FLEXIBLE CONNECTORS 

A. Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid 
covering and ends brazed to inner tubing. 

1. Working-Pressure Rating: Minimum 125 psig. 

2. End Connections NPS 2 and Smaller: Threaded copper pipe or plain-end copper 
tube. 

3.  

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Backflow Preventers: Install backflow preventers in each water supply to mechanical 
equipment and systems and to other equipment and water systems that may be sources 
of contamination. Comply with authorities having jurisdiction. 

1. Locate backflow preventers in same room as connected equipment or system. 

2. Install drain for backflow preventers with atmospheric-vent drain connection 
with air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation 
of at least two pipe diameters in drain piping and pipe-to-floor drain. Locate air-
gap device attached to or under backflow preventer. Simple air breaks are 
unacceptable for this application. 

3. Do not install bypass piping around backflow preventers. 

B. Water Regulators: Install with inlet and outlet shutoff valves. Install pressure gages on 
inlet and outlet. 

C. Y-Pattern Strainers: For water, install on supply side of each water pressure-reducing 
valve  and backflow prevention . 

D. Water-Hammer Arresters: Install in water piping according to PDI-WH 201. 

E. Air Vents: Install vents at high points of water piping. Install drain piping and discharge 
onto floor drain. 

3.2 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping specialties adjacent to equipment and machines, allow space for 
service and maintenance. 
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3.3 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test each reduced-pressure-principle backflow preventer according to 
authorities having jurisdiction and the device's reference standard. 

B. Domestic water piping specialties will be considered defective if they do not pass tests 
and inspections. 

C. Prepare test and inspection reports. 

3.4 ADJUSTING 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 

B. Set field-adjustable temperature set points of temperature-actuated, water mixing 
valves. 

END OF SECTION 22 11 19 
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SECTION 23 05 13 

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-cage induction motors for use on ac power 
systems up to 600 V and installed at equipment manufacturer's factory or shipped 
separately by equipment manufacturer for field installation. 

1.3 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible 
with the following: 

1. Motor controllers. 

2. Torque, speed, and horsepower requirements of the load. 

3. Ratings and characteristics of supply circuit and required control sequence. 

4. Ambient and environmental conditions of installation location. 

PART 2  PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with NEMA MG 1 unless otherwise indicated. 

2.2 MOTOR CHARACTERISTICS 

A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet 
above sea level. 

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate 
connected loads at designated speeds, at installed altitude and environment, with 
indicated operating sequence, and without exceeding nameplate ratings or considering 
service factor. 

2.3 POLYPHASE MOTORS 

A. Description: NEMA MG 1, Design B, medium induction motor. 
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B. Efficiency: Energy efficient, as defined in NEMA MG 1, unless more stringent 
efficiency is indicated for specific motor. 

C. Service Factor: 1.15. 

D. Multispeed Motors: Variable torque. 

1. For motors with 2:1 speed ratio, consequent pole, single winding. 

2. For motors with other than 2:1 speed ratio, separate winding for each speed. 

E. Multispeed Motors: Separate winding for each speed. 

F. Rotor: Random-wound, squirrel cage. 

G. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust 
loading. 

H. Temperature Rise: Match insulation rating. 

I. Insulation: Class F unless indicated otherwise. 

J. Code Letter Designation: 

1. Motors 15 HP and Larger: NEMA starting Code F or Code G. 

2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic. 

2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS 

A. Motors Used with Variable Frequency Controllers:  

1. Windings: Copper magnet wire with moisture-resistant insulation varnish, 
designed and tested to resist transient spikes, high frequencies, and short time 
rise pulses produced by pulse-width modulated inverters. 

2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F 
insulation. 

3. Inverter-Duty Motors: Class F temperature rise; Class H insulation. 

4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally 
protected motors. 

2.5 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 
requirements of specific motor application: 

1. Permanent-split capacitor. 
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2. Split phase. 

3. Capacitor start, inductor run. 

4. Capacitor start, capacitor run. 

5. Electronically commutated motor (ECM). 

B. Multispeed Motors:  

1. Variable-torque, permanent-split-capacitor type. 

2. Electronically commutated motor (ECM) with appropriate controls to provide 
multi-speed functionality. 

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial 
and thrust loading. 

D. Motors 1/20 HP and Smaller: Shaded-pole type. 

E. Thermal Protection: Internal protection to automatically open power supply circuit to 
motor when winding temperature exceeds a safe value calibrated to temperature rating 
of motor insulation. Thermal-protection device shall automatically reset when motor 
temperature returns to normal range. 

PART 3  EXECUTION (NOT APPLICABLE) 

END OF SECTION 23 05 13 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 200 of 581



RPP-SPEC-63839, Rev. 1 

23 05 48 – 1 

SECTION 23 05 48 

VIBRATION AND SEISMIC CONTROLS FOR HVAC 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Elastomeric isolation pads. 

2. Restraint channel bracings. 

3. Restraint cables. 

4. Seismic-restraint accessories. 

5. Mechanical anchor bolts. 

6. Adhesive anchor bolts. 

7. Vibration isolation equipment bases. 

1.3 DEFINITIONS 

A. IBC: International Building Code. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated load, rated deflection, and overload capacity for each vibration 
isolation device. 

2. Illustrate and indicate style, material, strength, fastening provision, and finish for 
each type and size of vibration isolation device and seismic-restraint component 
required. 

a. Tabulate types and sizes of seismic restraints, complete with report 
numbers and rated strength in tension and shear as evaluated by an 
agency acceptable to authorities having jurisdiction. 

b. Annotate to indicate application of each product submitted and 
compliance with requirements. 
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B. Shop Drawings: 

1. Detail fabrication and assembly of equipment bases. Detail fabrication including 
anchorages and attachments to structure and to supported equipment. Include 
adjustable motor bases, rails, and frames for equipment mounting. 

2. Vibration Isolation Base Details: Detail fabrication including anchorages and 
attachments to structure and to supported equipment. Include adjustable motor 
bases, rails, and frames for equipment mounting. 

C. Delegated-Design Submittal: For each vibration isolation and seismic-restraint device. 

1. Include design calculations and details for selecting vibration isolators, seismic 
restraints, and vibration isolation bases complying with performance 
requirements, design criteria, and analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

2. Design Calculations: Calculate static and dynamic loading due to equipment 
weight, operation, and seismic and wind forces required to select vibration 
isolators and seismic and wind restraints and for designing vibration isolation 
bases. 

a. Coordinate design calculations with wind load calculations required for 
equipment mounted outdoors. Comply with requirements in other 
Sections for equipment mounted outdoors. 

3. Riser Supports: Include riser diagrams and calculations showing anticipated 
expansion and contraction at each support point, initial and final loads on 
building structure, spring deflection changes, and seismic loads. Include 
certification that riser system was examined for excessive stress and that none 
exists. 

4. Seismic- and Wind-Restraint Details: 

a. Design Analysis: To support selection and arrangement of seismic and 
wind restraints. Include calculations of combined tensile and shear loads. 

b. Details: Indicate fabrication and arrangement. Detail attachments of 
restraints to the restrained items and to the structure. Show attachment 
locations, methods, and spacings. Identify components, list their 
strengths, and indicate directions and values of forces transmitted to the 
structure during seismic events. Indicate association with vibration 
isolation devices. 

c. Coordinate seismic-restraint and vibration isolation details with wind-
restraint details required for equipment mounted outdoors. Comply with 
requirements in other Sections for equipment mounted outdoors. 
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d. Preapproval and Evaluation Documentation: By an agency acceptable to 
authorities having jurisdiction, showing maximum ratings of restraint 
items and the basis for approval (tests or calculations). 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For professional engineer. 

1.6 QUALITY ASSURANCE 

A. Comply with seismic-restraint requirements in the IBC unless requirements in this 
Section are more stringent. 

B. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and 
shall bear anchorage preapproval by ICC-ES or preapproval by another agency 
acceptable to authorities having jurisdiction, showing maximum seismic-restraint 
ratings. Ratings based on independent testing are preferred to ratings based on 
calculations. If preapproved ratings are unavailable, submittals based on independent 
testing are preferred. Calculations (including combining shear and tensile loads) to 
support seismic-restraint designs must be signed and sealed by a qualified professional 
engineer. 

PART 2  PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Wind-Restraint Loading: 

1. Basic Wind Speed: 85 Miles Per Hour. 

2. Building Classification Category: IV. 

3. Minimum 10 lb/sq. ft. multiplied by maximum area of HVAC component 
projected on vertical plane normal to wind direction, and 45 degrees either side 
of normal. 

B. Seismic-Restraint Loading: 

1. Site Class as Defined in the IBC: D. 

2. Assigned Seismic Use Group or Building Category as Defined in the IBC: I. 

a. Component Importance Factor: 1.0. 

3. Design Spectral Response Acceleration horizontal: 0.594. 

4. Design Spectral Response Acceleration vertical: 0.419. 

5. Rated strengths, features, and applications shall be as defined in reports by an 
agency acceptable to authorities having jurisdiction. 
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a. Structural Safety Factor: Allowable strength in tension, shear, and 
pullout force of components shall be at least four times the maximum 
seismic forces to which they are subjected. 

2.2 ELASTOMERIC ISOLATION PADS 

A. Elastomeric Isolation Pads: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. California Dynamics Corporation. 

b. Kinetics Noise Control, Inc. 

c. Mason Industries, Inc. 

2. Fabrication: Single or multiple layers of sufficient durometer stiffness for 
uniform loading over pad area. 

3. Size: Factory or field cut to match requirements of supported equipment. 

4. Pad Material: Oil and water resistant with elastomeric properties. 

5. Surface Pattern:  Waffle pattern. 

6. Infused nonwoven cotton or synthetic fibers. 

7. Load-bearing metal plates adhered to pads. 

8. Sandwich-Core Material: Resilient and elastomeric. 

a. Surface Pattern:  Waffle pattern. 

b. Infused nonwoven cotton or synthetic fibers. 

2.3 RESTRAINT CHANNEL BRACINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. B-line, an Eaton business. 

2. Hilti, Inc. 

3. Mason Industries, Inc. 

4. Unistrut; Part of Atkore International. 

B. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel 
channels with accessories for attachment to braced component at one end and to 
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building structure at the other end and other matching components and with corrosion-
resistant coating; rated in tension, compression, and torsion forces. 

2.4 RESTRAINT CABLES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Kinetics Noise Control, Inc. 

2. Mason Industries, Inc. 

B. Restraint Cables: ASTM A 603 galvanized-steel cables. End connections made of steel 
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable 
service; with a minimum of two clamping bolts for cable engagement. 

2.5 SEISMIC-RESTRAINT ACCESSORIES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. B-line, an Eaton business. 

2. Kinetics Noise Control, Inc. 

3. Mason Industries, Inc. 

B. Hanger-Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally 
bolted connections or reinforcing steel angle clamped to hanger rod. 

C. Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching 
hangers to rigid channel bracings and restraint cables. 

D. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for 
rigid equipment mountings and matched to type and size of anchor bolts and studs. 

E. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene 
elements and steel sleeves designed for rigid equipment mountings and matched to type 
and size of attachment devices used. 

F. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face. 

2.6 MECHANICAL ANCHOR BOLTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. B-line, an Eaton business. 
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2. Hilti, Inc. 

3. Kinetics Noise Control, Inc. 

4. Mason Industries, Inc. 

B. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-
coated steel for interior applications and stainless steel for exterior applications. Select 
anchor bolts with strength required for anchor and as tested according to ASTM E 488. 

2.7 ADHESIVE ANCHOR BOLTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Hilti, Inc. 

2. Kinetics Noise Control, Inc. 

3. Mason Industries, Inc. 

B. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or 
urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar 
adhesive. Provide anchor bolts and hardware with zinc-coated steel for interior 
applications and stainless steel for exterior applications. Select anchor bolts with 
strength required for anchor and as tested according to ASTM E 488. 

2.8 VIBRATION ISOLATION EQUIPMENT BASES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. California Dynamics Corporation. 

2. Kinetics Noise Control, Inc. 

3. Mason Industries, Inc. 

B. Steel Rails: Factory-fabricated, welded, structural-steel rails. 

1. Design Requirements: Lowest possible mounting height with not less than 1-
inch clearance above the floor. Include equipment anchor bolts and auxiliary 
motor slide rails. 

a. Include supports for suction and discharge elbows for pumps. 

2. Structural Steel: Steel shapes, plates, and bars complying with 
ASTM A 36/A 36M. Rails shall have shape to accommodate supported 
equipment. 
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3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation 
mountings and to provide for anchor bolts and equipment support. 

C. Steel Bases: Factory-fabricated, welded, structural-steel bases and rails. 

1. Design Requirements: Lowest possible mounting height with not less than 1-
inch clearance above the floor. Include equipment anchor bolts and auxiliary 
motor slide bases or rails. 

a. Include supports for suction and discharge elbows for pumps. 

2. Structural Steel: Steel shapes, plates, and bars complying with 
ASTM A 36/A 36M. Bases shall have shape to accommodate supported 
equipment. 

3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation 
mountings and to provide for anchor bolts and equipment support. 

D. Concrete Inertia Base: Factory-fabricated or field-fabricated, welded, structural-steel 
bases and rails ready for placement of cast-in-place concrete. 

1. Design Requirements: Lowest possible mounting height with not less than 1-
inch clearance above the floor. Include equipment anchor bolts and auxiliary 
motor slide bases or rails. 

a. Include supports for suction and discharge elbows for pumps. 

2. Structural Steel: Steel shapes, plates, and bars complying with 
ASTM A 36/A 36M. Bases shall have shape to accommodate supported 
equipment. 

3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation 
mountings and to provide for anchor bolts and equipment support. 

4. Fabrication: Fabricate steel templates to hold equipment anchor-bolt sleeves and 
anchors in place during placement of concrete. Obtain anchor-bolt templates 
from supported equipment manufacturer. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic- and wind-
control devices for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual 
locations before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 APPLICATIONS 

A. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on 
Drawings to receive them and where required to prevent buckling of hanger rods due to 
seismic forces. 

B. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select 
sizes of components so strength is adequate to carry present and future static and 
seismic loads within specified loading limits. 

3.3 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Coordinate the location of embedded connection hardware with supported equipment 
attachment and mounting points and with requirements for concrete reinforcement and 
formwork specified in Section 033000 "Cast-in-Place Concrete." 

B. Installation of vibration isolators must not cause any change of position of equipment, 
or ductwork resulting in stresses or misalignment. 

C. Comply with requirements in Section 077200 "Roof Accessories" for installation of 
roof curbs, equipment supports, and roof penetrations. 

D. Equipment Restraints: 

1. Install resilient bolt isolation washers on equipment anchor bolts where 
clearance between anchor and adjacent surface exceeds 0.125 inch. 

2. Install seismic-restraint devices using methods approved by an agency 
acceptable to authorities having jurisdiction that provides required submittals for 
component. 

E. Install cables so they do not bend across edges of adjacent equipment or building 
structure. 

F. Install seismic-restraint devices using methods approved by an agency acceptable to 
authorities having jurisdiction that provides required submittals for component. 

G. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to 
provide resilient media between anchor bolt and mounting hole in concrete base. 

H. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to 
provide resilient media where equipment or equipment-mounting channels are attached 
to wall. 

I. Attachment to Structure: If specific attachment is not indicated, anchor bracing to 
structure at flanges of beams, at upper truss chords of bar joists, or at concrete members. 

J. Drilled-in Anchors: 
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1. Identify position of reinforcing steel and other embedded items prior to drilling 
holes for anchors. Do not damage existing reinforcing or embedded items during 
coring or drilling. Notify the structural engineer if reinforcing steel or other 
embedded items are encountered during drilling. Locate and avoid prestressed 
tendons, electrical and telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has 
achieved full design strength. 

3. Wedge Anchors: Protect threads from damage during anchor installation. 
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the 
structural element to which anchor is to be fastened. 

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior 
to installation of adhesive. Place adhesive in holes proceeding from the bottom 
of the hole and progressing toward the surface in such a manner as to avoid 
introduction of air pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 

6. Install zinc-coated steel anchors for interior and stainless-steel anchors for 
exterior applications. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Measure isolator restraint clearance. 

2. Measure isolator deflection. 

C. Remove and replace malfunctioning units and retest as specified above. 

3.5 VIBRATION ISOLATION EQUIPMENT BASES INSTALLATION 

A. Coordinate the location of embedded connection hardware with supported equipment 
attachment and mounting points and with requirements for concrete reinforcement and 
formwork specified in Section 033000 "Cast-in-Place Concrete." 

END OF SECTION 23 05 48
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SECTION 23 05 93 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Constant-volume air systems. 

b. Variable-air-volume systems. 

2. Testing, Adjusting, and Balancing Equipment: 

a. Motors. 

3. Sound tests. 

4. Vibration tests. 

5. Duct leakage tests. 

6. Control system verification. 

1.3 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. BAS: Building automation systems. 

C. NEBB: National Environmental Balancing Bureau. 

D. TAB: Testing, adjusting, and balancing. 

E. TABB: Testing, Adjusting, and Balancing Bureau. 

F. TAB Specialist: An independent entity, meeting qualifications to perform TAB work. 

G. TDH: Total dynamic head. 

H. VRF: Variable Refrigerant Flow. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 210 of 581



RPP-SPEC-63839, Rev. 1 

23 05 93 – 2 

1.4 PREINSTALLATION MEETINGS 

A. TAB Conference: If requested by the Owner, conduct a TAB conference at Project site 
to develop a mutual understanding of the details. Provide a minimum of seven days' 
advance notice of scheduled meeting time and location. 

1. Minimum Agenda Items: 

a. Needs for coordination and cooperation of trades and subcontractors. 

b. Proposed procedures for documentation and communication flow. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 90 days of Contractor's Notice to Proceed, submit 
documentation that the TAB specialist and this Project's TAB team members meet the 
qualifications specified in "Quality Assurance" Article. 

B. Certified TAB reports. 

C. Instrument calibration reports, to include the following: 

1. Instrument type and make. 

2. Serial number. 

3. Application. 

4. Dates of use. 

5. Dates of calibration. 

1.6 QUALITY ASSURANCE 

A. TAB Specialists Qualifications: Certified by NEBB or TABB. 

1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB 
or TABB. 

2. TAB Technician: Employee of the TAB specialist and certified by NEBB or 
TABB as a TAB technician. 

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements 
in ASHRAE 111, Section 4, "Instrumentation." 

1.7 FIELD CONDITIONS 

A. Full Owner Occupancy: Owner will occupy the site and existing building during entire 
TAB period. Cooperate with Owner during TAB operations to minimize conflicts with 
Owner's operations. 
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PART 2  PRODUCTS (NOT APPLICABLE) 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to 
discover conditions in systems designs that may preclude proper TAB of systems and 
equipment. 

B. Examine installed systems for balancing devices, such as test ports, gage cocks, 
thermometer wells, flow-control devices, balancing valves and fittings, and manual 
volume dampers. Verify that locations of these balancing devices are applicable for 
intended purpose and are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data including HVAC system descriptions, statements of design 
assumptions for environmental conditions and systems output, and statements of 
philosophies and assumptions about HVAC system and equipment controls. 

E. Examine equipment performance data including fan curves. 

F. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed. 

G. Examine test reports specified in individual system and equipment Sections. 

H. Examine HVAC equipment and verify that bearings are greased, belts are aligned and 
tight, filters are clean, and equipment with functioning controls is ready for operation. 

I. Examine terminal units, such as variable-air-volume boxes, and verify that they are 
accessible and their controls are connected and functioning. 

J. Examine operating safety interlocks and controls on HVAC equipment. 

K. Report deficiencies discovered before and during performance of TAB procedures. 
Observe and record system reactions to changes in conditions. Record default set points 
if different from indicated values. 

3.2 PREPARATION 

A. Perform system-readiness checks of HVAC systems and equipment to verify system 
readiness for TAB work. Include, at a minimum, the following: 

1. Airside: 

a. Verify that leakage and pressure tests on air distribution systems have 
been satisfactorily completed. 
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b. Duct systems are complete with terminals installed. 

c. Volume, smoke, and fire dampers are open and functional. 

d. Clean filters are installed. 

e. Fans are operating, free of vibration, and rotating in correct direction. 

f. Variable-frequency controllers' startup is complete and safeties are 
verified. 

g. Automatic temperature-control systems are operational. 

h. Windows and doors are installed. 

i. Suitable access to balancing devices and equipment is provided. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures 
contained in ASHRAE 111, NEBB's "Procedural Standards for Testing, Adjusting, and 
Balancing of Environmental Systems", or SMACNA's "HVAC Systems - Testing, 
Adjusting, and Balancing", and in this Section. 

B. Cut insulation, ducts, and equipment cabinets for installation of test probes to the 
minimum extent necessary for TAB procedures. 

1. After testing and balancing, install test ports and duct access doors that comply 
with requirements in Section 233300 "Air Duct Accessories." 

2. Install and join new insulation that matches removed materials. Restore 
insulation, coverings, vapor barrier, and finish according to Section 230713 
"Duct Insulation,". 

C. Mark equipment and balancing devices, including damper-control positions, valve 
position indicators, fan-speed-control levers, and similar controls and devices, with 
paint or other suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 
recommended testing procedures. Cross-check the summation of required outlet 
volumes with required fan volumes. 

B. For variable-air-volume systems, develop a plan to simulate diversity. 

C. Determine the best locations in main and branch ducts for accurate duct-airflow 
measurements. 
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D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and 
exhaust-air dampers through the supply-fan discharge and mixing dampers. 

E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

F. Verify that motor starters are equipped with properly sized thermal protection. 

G. Verify that motor variable-frequency or electronically commuted speed controls are in 
place and connected to external control input and output devices. 

H. Check dampers for proper position to achieve desired airflow path. 

I. Check for airflow blockages. 

J. Check condensate drains for proper connections and functioning. 

K. Check for proper sealing of air-handling-unit components. 

L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts." 

M. Verify that duct smoke detectors are installed where indicated and are active and 
connected to building fire alarm system and local system shutdown interlocks. 

N. Verify that carbon dioxide (CO2) sensors are properly installed and calibrated at 
systems where demand-controlled ventilation is required. 

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed 
listed by fan manufacturer. 

1. Measure total airflow. 

a. Set outside-air, return-air, and relief-air dampers for proper position that 
simulates minimum outdoor-air conditions. 

b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If 
necessary, perform multiple Pitot-tube traverses to obtain total airflow. 

c. Where duct conditions are not suitable for Pitot-tube traverse 
measurements, a coil traverse may be acceptable. 

d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure 
airflow at terminals and calculate the total airflow. 

2. Measure fan static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible 
connection. 
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b. Measure static pressure directly at the fan inlet or through the flexible 
connection. 

c. Measure static pressure across each component that makes up the air-
handling system. 

d. Report artificial loading of filters at the time static pressures are 
measured. 

e. Fan static pressure is not required to be measured for unducted terminal 
units. 

3. Do not make fan-speed adjustments that result in motor overload. Consult 
equipment manufacturers about fan-speed safety factors. Modulate dampers and 
measure fan-motor amperage to ensure that no overload occurs. Measure 
amperage in full-cooling, full-heating, economizer, and any other operating 
mode to determine the maximum required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to 
indicated airflows. 

1. Measure airflow of submain and branch ducts. 

2. Adjust submain and branch duct volume dampers for specified airflow. 

3. Re-measure each submain and branch duct after all have been adjusted. 

C. Adjust air inlets and outlets for each space to indicated airflows. 

1. Set airflow patterns of adjustable outlets for proper distribution without drafts. 

2. Measure inlets and outlets airflow. 

3. Adjust each inlet and outlet for specified airflow. 

4. Re-measure each inlet and outlet after they have been adjusted. 

D. Adjust outdoor air intake damper positions as follows: 

1. For systems without CO2 demand-controlled ventilation (DCV), set the 
minimum outdoor air damper position to provide the design quantity of outdoor 
air into the system when economizer operation is not occurring. Set damper 
position according to air handling unit manufacturer’s instructions if damper is 
controlled by the unit’s internal controls or set damper position with assistance 
from control system subcontractor if building HVAC controls determine damper 
position. 

2. For systems with CO2 demand-controlled ventilation, set the outdoor air damper 
position range to provide between ten percent outdoor air and a maximum of the 
design quantity of outdoor air when economizer operation is not occurring. Set 
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damper position ranges according to air handling unit manufacturer’s 
instructions if damper is controlled by the unit’s internal controls or set damper 
position with assistance from control system subcontractor if building HVAC 
controls determine damper position. 

3. When setting outdoor air damper positions, measure and record the outdoor air 
percentage and volume in cfm based on the temperature of the outdoor air, 
return air, and mixed air streams if no outdoor air flow sensor is installed, or 
measure and record the outdoor airflow sensor reading if installed. 

4. Ensure that CO2 sensor signal is calibrated correctly to the control equipment to 
provide appropriate reading to the controls. 

E. Adjust return and relief air dampers to operate coordinately with outdoor air intake 
dampers. 

1. For systems with powered return and/or relief, set relief air damper to operate 
independently of return and outdoor air intake dampers, and set return/relief fan 
to operate either on/off or modulating speed based on space pressurization or 
outdoor air intake damper position as detailed in the sequences of operation. 

F. Verify final system conditions. 

1. Re-measure and confirm that minimum outdoor, return, and relief airflows are 
within design. Readjust to design if necessary. 

2. Re-measure and confirm that total airflow is within design. 

3. Re-measure all final fan operating data, rpms, volts, amps, and static profile. 

4. Mark all final settings. 

5. Test system in economizer mode. Verify proper operation and adjust if 
necessary. 

6. Measure and record all operating data. 

7. Record final fan-performance data. 

3.6 PROCEDURES FOR MOTORS 

A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following 
data: 

1. Manufacturer's name, model number, and serial number. 

2. Motor horsepower rating. 

3. Motor rpm. 
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4. Phase and hertz. 

5. Nameplate and measured voltage, each phase. 

6. Nameplate and measured amperage, each phase. 

7. Starter size and thermal-protection-element rating. 

8. Service factor and frame size. 

B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to 
prove proper operation. 

C. The following motors are not required to be tested: 

1. Motors with a nominal rating under 1/6 HP. 

2. Motors located in unducted terminal units. 

3.7 SOUND TESTS 

A. After the systems are balanced and construction is Substantially Complete, measure and 
record sound levels at 10 locations as designated by the Architect. 

B. Instrumentation: 

1. The sound-testing meter shall be a portable, general-purpose testing meter 
consisting of a microphone, processing unit, and readout. 

2. The sound-testing meter shall be capable of showing fluctuations at minimum 
and maximum levels and measuring the equivalent continuous sound pressure 
level (LEQ). 

3. The sound-testing meter must be capable of using 1/3 octave band filters to 
measure mid-frequencies from 31.5 Hz to 8000 Hz. 

4. The accuracy of the sound-testing meter shall be plus or minus one decibel. 

C. Test Procedures: 

1. Perform test at quietest background noise period. Note cause of unpreventable 
sound that affects test outcome. 

2. Equipment should be operating at design values. 

3. Calibrate the sound-testing meter prior to taking measurements. 

4. Use a microphone suitable for the type of noise levels measured that is 
compatible with meter. Provide a windshield for outside or in-duct 
measurements. 
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5. Record a set of background measurements in dBA and sound pressure levels in 
the eight un-weighted octave bands 63 Hz to 8000 Hz (NC) with the equipment 
off. 

6. Take sound readings in dBA and sound pressure levels in the eight un-weighted 
octave bands 63 Hz to 8000 Hz (NC) with the equipment operating. 

7. Take readings no closer than 36 inches from a wall or from the operating 
equipment and approximately 60 inches from the floor, with the meter held or 
mounted on a tripod. 

8. For outdoor measurements, move sound-testing meter slowly and scan area that 
has the most exposure to noise source being tested. Use A-weighted scale for 
this type of reading. 

D. Reporting: 

1. Report shall record the following: 

a. Location. 

b. System tested. 

c. dBA reading. 

d. Sound pressure level in each octave band with equipment on and off. 

2. Plot sound pressure levels on NC worksheet with equipment on and off. 

3.8 DUCT LEAKAGE TESTS 

A. Witness the duct pressure testing performed by Installer. 

B. Verify that proper test methods are used and that leakage rates are within specified 
tolerances. 

C. Report deficiencies observed. 

3.9 CONTROLS VERIFICATION 

A. In conjunction with system balancing, perform the following: 

1. Verify temperature control system is operating within the design limitations. 

2. Confirm that the sequences of operation are in compliance with Contract 
Documents. 

3. Verify that controllers are calibrated and function as intended. 

4. Verify that controller set points are as indicated. 
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5. Verify the operation of lockout or interlock systems. 

6. Verify the operation of valve and damper actuators. 

7. Verify that controlled devices are properly installed and connected to correct 
controller. 

8. Verify that controlled devices travel freely and are in position indicated by 
controller: open, closed, or modulating. 

9. Verify location and installation of sensors to ensure that they sense only 
intended temperature, humidity, or pressure. 

B. Reporting: Include a summary of verifications performed, remaining deficiencies, and 
variations from indicated conditions. 

3.10 TOLERANCES 

A. Maintaining pressure relationships as designed shall have priority over the tolerances 
specified above. 

3.11 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into separate 
sections for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed 
by the certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 

3. Certify validity and accuracy of field data. 

B. Final Report Contents: In addition to certified field-report data, include the following: 

1. Manufacturers' test data. 

2. Field test reports prepared by system and equipment installers. 

3. Other information relative to equipment performance; do not include Shop 
Drawings and Product Data. 

C. General Report Data: In addition to form titles and entries, include the following data: 

1. Title page. 

2. Name and address of the TAB specialist. 

3. Project name. 

4. Project location. 
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5. Architect's name and address. 

6. Engineer's name and address. 

7. Contractor's name and address. 

8. Report date. 

9. Signature of TAB supervisor who certifies the report. 

10. Table of Contents with the total number of pages defined for each section of the 
report. Number each page in the report. 

11. Summary of contents including the following: 

a. Indicated versus final performance. 

b. Notable characteristics of systems. 

c. Description of system operation sequence if it varies from the Contract 
Documents. 

12. Nomenclature sheets for each item of equipment. 

13. Data for terminal units, including manufacturer's name, type, size, and fittings. 

14. Notes to explain why certain final data in the body of reports vary from 
indicated values. 

15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 

b. Conditions of filters. 

c. Cooling coil, wet- and dry-bulb conditions. 

d. Face and bypass damper settings at coils. 

e. Fan drive settings including settings and percentage of maximum pitch 
diameter. 

f. Fan and pump speed settings for variable-flow systems. 

g. Settings for supply-air, static-pressure controller. 

h. Other system operating conditions that affect performance. 

D. Air-Handling-Unit Test Reports: For air-handling units with coils, include the 
following: 
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1. Unit Data: 

a. Unit identification. 

b. Location. 

c. Make and type. 

d. Model number and unit size. 

e. Manufacturer's serial number. 

f. Unit arrangement and class. 

g. Discharge arrangement. 

h. Sheave make, size in inches, and bore. 

i. Center-to-center dimensions of sheave and amount of adjustments in 
inches. 

j. Number, type, and size of filters. 

2. Motor Data: 

a. Motor make, and frame type and size. 

b. Horsepower and rpm. 

c. Volts, phase, and hertz. 

d. Full-load amperage and service factor. 

e. Sheave make, size in inches, and bore. 

f. Center-to-center dimensions of sheave and amount of adjustments in 
inches. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 

b. Total system static pressure in inches wg. 

c. Fan rpm. 

d. Discharge static pressure in inches wg. 

e. Filter static-pressure differential in inches wg. 

f. Preheat-coil static-pressure differential in inches wg. 
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g. Cooling-coil static-pressure differential in inches wg. 

h. Heating-coil static-pressure differential in inches wg. 

i. Outdoor airflow in cfm. 

j. Return airflow in cfm. 

k. Outdoor-air damper position. 

l. Return-air damper position. 

E. Apparatus-Coil Test Reports: 

1. Coil Data: 

a. System identification. 

b. Location. 

c. Coil type. 

d. Number of rows. 

e. Make and model number, if readily accessible. 

2. Test Data (Indicated and Actual Values): 

a. Airflow rate in cfm. 

b. Average face velocity in fpm. 

c. Air pressure drop in inches wg. 

d. Outdoor-air, wet- and dry-bulb temperatures in deg F. 

e. Return-air, wet- and dry-bulb temperatures in deg F. 

f. Entering-air, wet- and dry-bulb temperatures in deg F. 

g. Leaving-air, wet- and dry-bulb temperatures in deg F. 

h. Include temperature measurements in both heating and cooling mode for 
dual-mode coils if possible. 

i. Water flow rate in gpm. 

j. Water pressure differential in feet of head or psig. 

k. Entering-water temperature in deg F. 
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l. Leaving-water temperature in deg F. 

m. Refrigerant suction temperature in deg F. 

F. Fan Test Reports: For supply, return, and exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 

b. Location. 

c. Make and type. 

d. Model number and size. 

e. Manufacturer's serial number. 

f. Arrangement and class. 

g. Sheave make, size in inches, and bore. 

h. Center-to-center dimensions of sheave and amount of adjustments in 
inches. 

2. Motor Data: 

a. Motor make, and frame type and size. 

b. Horsepower and rpm. 

c. Volts, phase, and hertz. 

d. Full-load amperage and service factor. 

e. Sheave make, size in inches, and bore. 

f. Center-to-center dimensions of sheave, and amount of adjustments in 
inches. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 

b. Total system static pressure in inches wg. 

c. Fan rpm. 

d. Discharge static pressure in inches wg. 

e. Suction static pressure in inches wg. 
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f. Fan speed controller settings at final balanced condition(s). 

G. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a 
grid representing the duct cross-section and record the following: 

1. Report Data: 

a. System and air-handling-unit number. 

b. Location and zone. 

c. Traverse air temperature in deg F. 

d. Duct static pressure in inches wg. 

e. Duct size in inches. 

f. Duct area in sq. ft. 

g. Indicated airflow rate in cfm. 

h. Indicated velocity in fpm. 

i. Actual airflow rate in cfm. 

j. Actual average velocity in fpm. 

k. Barometric pressure in psig. 

H. Air-Terminal-Device Reports: 

1. Unit Data: 

a. System and air-handling unit identification. 

b. Location and zone. 

c. Apparatus used for test. 

d. Area served. 

e. Number from system diagram or design drawings. 

f. Size. 

2. Test Data (Indicated and Actual Values): 

a. Airflow rate in cfm. 

b. Air velocity in fpm. 
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c. Preliminary airflow rate as needed in cfm. 

d. Preliminary velocity as needed in fpm. 

e. Final airflow rate in cfm. 

f. Final velocity in fpm. 

g. Space temperature in deg F. 

I. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 

b. Serial number. 

c. Application. 

d. Dates of use. 

e. Dates of calibration. 

END OF SECTION 23 05 93
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SECTION 23 07 13 

DUCT INSULATION 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following duct services: 

1. Outdoor, exposed supply and return. 

B. Related Sections: 

1. Section 233113 "Metal Ducts" for duct liners. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, water-
vapor permeance thickness, and jackets (both factory- and field-applied if any). 

1.4 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: For insulation and related materials, as determined by 
testing identical products according to ASTM E 84, by a testing agency acceptable to 
authorities having jurisdiction. Factory label insulation and jacket materials and 
adhesive, mastic, tapes, and cement material containers, with appropriate markings of 
applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-
developed index of 150 or less. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with 
appropriate ASTM standard designation, type and grade, and maximum use 
temperature. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 230529 "Hangers and Supports for HVAC Piping and Equipment." 
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B. Coordinate clearance requirements with duct Installer for duct insulation application. 
Before preparing ductwork Shop Drawings, establish and maintain clearance 
requirements for installation of insulation and field-applied jackets and finishes and for 
space required for maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing. Insulation application may begin on segments that 
have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each 
area of construction. 

PART 2  PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and 
Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation 
Schedule" articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content 
of less than 50 ppm when tested according to ASTM C 871. 

D. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

E. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-
applied FSK jacket. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. CertainTeed Corporation. 

b. Johns Manville; a Berkshire Hathaway company. 

c. Knauf Insulation. 

d. Manson Insulation Inc. 

e. Owens Corning. 
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F. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 612, Type IA or Type IB. For duct and plenum 
applications, provide insulation with factory-applied FSK jacket. Factory-applied jacket 
requirements are specified in "Factory-Applied Jackets" Article. 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. CertainTeed Corporation. 

b. Johns Manville; a Berkshire Hathaway company. 

c. Knauf Insulation. 

d. Manson Insulation Inc. 

e. Owens Corning. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated. 

1. Adhesives shall have a VOC content of 50 g/L or less. 

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. For indoor applications, adhesive shall have a VOC content of 80 g/L or less. 

C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, 
Grade A for bonding insulation jacket lap seams and joints. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less. 

D. PVC Jacket Adhesive: Compatible with PVC jacket. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less. 

2.3 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 
with MIL-PRF-19565C, Type II. 

1. VOC Content:  300 g/L or less. 

2. Verify that products listed comply with water-vapor permeance. Require proof 
of performance and certified test reports from vapor-barrier mastic manufacturer 
to support product literature claims. 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services. 
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1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-
mil dry film thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 

3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight. 

4. Color: White. 

C. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below ambient 
services. 

1. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 30-mil dry film 
thickness. 

2. Service Temperature Range: Minus 50 to plus 220 deg F. 

3. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight. 

4. Color: White. 

D. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient 
services. 

1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film 
thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 

3. Solids Content: 60 percent by volume and 66 percent by weight. 

4. Color: White. 

2.4 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 

3. Service Temperature Range: Minus 40 to plus 250 deg F. 

4. Color: Aluminum. 

5. Sealant shall have a VOC content of 420 g/L or less. 

B. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 
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2. Fire- and water-resistant, flexible, elastomeric sealant. 

3. Service Temperature Range: Minus 40 to plus 250 deg F. 

4. Color: White. 

5. Sealant shall have a VOC content of 420 g/L or less. 

2.5 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. 
When factory-applied jackets are indicated, comply with the following: 

1. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper 
backing; complying with ASTM C 1136, Type II. 

2.6 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise 
indicated. 

B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and 
forming. Thickness is indicated in field-applied jacket schedules. 

1. Adhesive: As recommended by jacket material manufacturer. 

2. Color: Color-code jackets based on system. Color as selected by Architect. 

C. Metal Jacket: 

1. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 
5005, Temper H-14. 

a. Sheet and roll stock ready for shop or field sizing. 

b. Finish and thickness are indicated in field-applied jacket schedules. 

c. Moisture Barrier for Indoor Applications:  2.5-mil-thick polysurlyn. 

d. Moisture Barrier for Outdoor Applications:  2.5-mil-thick polysurlyn. 

2.7 TAPES 

A. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive; complying with ASTM C 1136. 

1. Width: 3 inches. 

2. Thickness: 6.5 mils. 
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3. Adhesion: 90 ounces force/inch in width. 

4. Elongation: 2 percent. 

5. Tensile Strength: 40 lbf/inch in width. 

6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

B. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic 
adhesive; suitable for indoor and outdoor applications. 

1. Width: 2 inches. 

2. Thickness: 6 mils. 

3. Adhesion: 64 ounces force/inch in width. 

4. Elongation: 500 percent. 

5. Tensile Strength: 18 lbf/inch in width. 

C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 

1. Width: 2 inches. 

2. Thickness: 3.7 mils. 

3. Adhesion: 100 ounces force/inch in width. 

4. Elongation: 5 percent. 

5. Tensile Strength: 34 lbf/inch in width. 

2.8 SECUREMENTS 

A. Bands: 

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 
0.015 inch thick, 3/4 inch wide with wing seal or closed seal. 

2. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 
0.020 inch thick, 3/4 inch wide with wing seal or closed seal. 

B. Insulation Pins and Hangers: 

1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed 
for capacitor-discharge welding, 0.135-inch-diameter shank, length to suit depth 
of insulation indicated. 

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel 
pin, fully annealed for capacitor-discharge welding, 0.135-inch diameter shank, 
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length to suit depth of insulation indicated with integral 1-1/2-inch galvanized 
carbon-steel washer. 

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate 
welded to projecting spindle that is capable of holding insulation, of thickness 
indicated, securely in position indicated when self-locking washer is in place. 
Comply with the following requirements: 

a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 
2 inches square. 

b. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-
inch-diameter shank, length to suit depth of insulation indicated. 

c. Adhesive: Recommended by hanger manufacturer. Product with 
demonstrated capability to bond insulation hanger securely to substrates 
indicated without damaging insulation, hangers, and substrates. 

4. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate 
fastened to projecting spindle that is capable of holding insulation, of thickness 
indicated, securely in position indicated when self-locking washer is in place. 
Comply with the following requirements: 

a. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in 
diameter. 

b. Spindle: Nylon, 0.106-inch-diameter shank, length to suit depth of 
insulation indicated, up to 2-1/2 inches. 

c. Adhesive: Recommended by hanger manufacturer. Product with 
demonstrated capability to bond insulation hanger securely to substrates 
indicated without damaging insulation, hangers, and substrates. 

5. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-
thick, galvanized-steel sheet, with beveled edge sized as required to hold 
insulation securely in place but not less than 1-1/2 inches in diameter. 

a. Protect ends with capped self-locking washers incorporating a spring 
steel insert to ensure permanent retention of cap in exposed locations. 

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or 
Monel. 

D. Wire: 0.080-inch nickel-copper alloy. 

2.9 CORNER ANGLES 

A. PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to 
ASTM D 1784, Class 16354-C. White or color-coded to match adjacent surface. 
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B. Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum according 
to ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials 
that will adversely affect insulation application. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 
surfaces free of voids throughout the length of ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required 
for each item of duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. 
Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in 
either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints 
with adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor barriers are indicated, extend insulation 
on anchor legs from point of attachment to supported item to point of attachment 
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to structure. Taper and seal ends at attachment to structure with vapor-barrier 
mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal 
insulation to insulation inserts with adhesive or sealing compound recommended 
by insulation material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate 
and wet and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch-wide strips, of same material as 
insulation jacket. Secure strips with adhesive and outward clinching staples 
along both edges of strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to 
receive self-sealing lap. Staple laps with outward clinching staples along edge at 
4 inches o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material 
manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 
joints and at ends adjacent to duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 
nominal thickness. 

M. Finish installation with systems at operating conditions. Repair joint separations and 
cracking due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged 
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal 
patches similar to butt joints. 

3.4 PENETRATIONS 

A. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation inside 
wall surface and seal with joint sealant. For applications requiring indoor and 
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outdoor insulation, install insulation for outdoor applications tightly joined to 
indoor insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall 
flashing at least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated): Install insulation continuously through walls and partitions. 

3.5 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and 
insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per 
unit area, for 50 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings 
and transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides 
of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along 
longitudinal centerline of duct. Space 3 inches maximum from insulation 
end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches, place pins 16 
inches o.c. each way, and 3 inches maximum from insulation joints. 
Install additional pins to hold insulation tightly against surface at cross 
bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts 
and plenums. 

d. Do not overcompress insulation during installation. 

e. Impale insulation over pins and attach speed washers. 

f. Cut excess portion of pins extending beyond speed washers or bend 
parallel with insulation surface. Cover exposed pins and washers with 
tape matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a 
continuous unbroken vapor barrier. Create a facing lap for longitudinal seams 
and end joints with insulation by removing 2 inches from one edge and one end 
of insulation segment. Secure laps to adjacent insulation section with 1/2-inch 
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outward-clinching staples, 1 inch o.c. Install vapor barrier consisting of factory- 
or field-applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, 
seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain 
vapor-barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F 
at 18-foot intervals. Vapor stops shall consist of vapor-barrier mastic 
applied in a Z-shaped pattern over insulation face, along butt end of 
insulation, and over the surface. Cover insulation face and surface to be 
insulated a width equal to two times the insulation thickness, but not less 
than 3 inches. 

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end 
joints. At end joints, secure with steel bands spaced a maximum of 18 inches 
o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full 
insulation section for each surface. Install insulation on round and flat-oval duct 
elbows with individually mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation 
surface with 6-inch-wide strips of same material used to insulate duct. Secure on 
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c. 

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and 
insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per 
unit area, for 50 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings 
and transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides 
of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along 
longitudinal centerline of duct. Space 3 inches maximum from insulation 
end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches, space pins 16 
inches o.c. each way, and 3 inches maximum from insulation joints. 
Install additional pins to hold insulation tightly against surface at cross 
bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts 
and plenums. 
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d. Do not over compress insulation during installation. 

e. Cut excess portion of pins extending beyond speed washers or bend 
parallel with insulation surface. Cover exposed pins and washers with 
tape matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a 
continuous unbroken vapor barrier. Create a facing lap for longitudinal seams 
and end joints with insulation by removing 2 inches from one edge and one end 
of insulation segment. Secure laps to adjacent insulation section with 1/2-inch 
outward-clinching staples, 1 inch o.c. Install vapor barrier consisting of factory- 
or field-applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, 
seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain 
vapor-barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F 
at 18-foot intervals. Vapor stops shall consist of vapor-barrier mastic 
applied in a Z-shaped pattern over insulation face, along butt end of 
insulation, and over the surface. Cover insulation face and surface to be 
insulated a width equal to two times the insulation thickness, but not less 
than 3 inches. 

5. Install insulation on rectangular duct elbows and transitions with a full 
insulation section for each surface. Groove and score insulation to fit as closely 
as possible to outside and inside radius of elbows. Install insulation on round 
and flat-oval duct elbows with individually mitered gores cut to fit the elbow. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation 
surface with 6-inch-wide strips of same material used to insulate duct. Secure on 
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c. 

3.6 FIELD-APPLIED JACKET INSTALLATION 

A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and 
end joints; for horizontal applications, install with longitudinal seams along top and 
bottom of tanks and vessels. Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap 
and the finish bead along seam and joint edge. 

B. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and 
end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with 
weatherproof sealant recommended by insulation manufacturer. Secure jacket with 
stainless-steel bands 12 inches o.c. and at end joints. 
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3.7 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with 
paint system identified below and as specified in Section 099113 "Exterior Painting" 
and Section 099123 "Interior Painting." 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with 
jacket material and finish coat paint. Add fungicidal agent to render fabric 
mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work. 

C. Do not field paint aluminum or stainless-steel jackets. 

3.8 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Outdoor, exposed supply and return. 

3.9 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Insulation materials and thicknesses are identified below. If more than one material is 
listed for a duct system, selection from materials listed is Contractor's option. 

B. Rectangular, supply-air duct insulation shall be one of the following: 

1. Mineral-Fiber Blanket:  3 inches and 0.75-lb/cu. ft. nominal density. Minimum 
installed R-value R-8. 

2. Mineral-Fiber Board: 2 inches thick and 3-lb/cu. ft. to 6-lb/cu. ft. nominal 
density. Minimum installed R-value R-8. 

C. Rectangular, return-air duct insulation shall be one of the following: 

1. Mineral-Fiber Blanket:  3 inches and 0.75-lb/cu. ft. nominal density. Minimum 
installed R-value R-8. 

2. Mineral-Fiber Board: 2 inches thick and 3-lb/cu. ft. to 6-lb/cu. ft. nominal 
density. Minimum installed R-value R-8. 

3.10 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install 
the field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 
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C. Ducts and Plenums, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 
72 Inches: 

1. Aluminum, Stucco Embossed:  0.024 inch thick. 

2. Painted Aluminum, Stucco Embossed:  0.024 inch thick. 

END OF SECTION 23 07 13 
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SECTION 230800 

COMMISIONING HVAC SYSTEMS 

PART 1  GENERAL 

1.1 SCOPE OF WORK  

A. Section includes: 

1. System specific commissioning procedures. 

1.2 RELATED DOCUMENTS/CONDES AND STANDARDS 

A. Not used. 

1.3 SUBMITTALS 

A. Not used. 

1.4 QUALITY ASSURANCE 

A. Not used. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Not used. 

1.6 DESCRIPTION OF WORK 

A. This section describes procedures utilized to startup and commission the HVAC system 
in the ETF Load-In Backup Facility HVAC Design. 

B.  

PART 2  PRODUCTS 

2.1 DOCUMENTATION 

A. As-built drawings. 

B. Air balance report. 

C. Duct and damper leak test reports. 

D. Manuals and documentation provided by equipment manufactures. 
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PART 3  EXECUTION 

3.1 COMMISSIONING PROCESS 

A. Verify HVAC system is installed in accordance with design documentation, equipment 
manufacturers installation instructions, Referenced codes and standards, and good 
industry practices. 

B. Verify air flow rates are in accordance with design and vendor documentations. 

C. Demonstrate unit heating and cooling performance is in accordance with vendor data. 

D. Verify thermostat setpoints. 

E. Demonstrate all functions operate as designed. 

F. Demonstrate functionality of in duct smoke detectors if installed. 

 
 

END OF SECTION 23 08 00
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SECTION 23 09 00 

INSTRUMENTATION AND CONTROL FOR HVAC 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specifications Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Instrumentation and controls equipment for HVAC systems and components. 

2. Furnish all labor, materials, equipment, service and training necessary for a 
complete, operational and fully commissioned building management system. 

1.3 SCOPE AND CLASSIFICATION 

A. The controls contractor shall use the project drawings and the sequence of operations to 
determine and supply the necessary instrumentation and controls equipment. 

1.4 SUBMITTALS 

A. Product Data: Include manufacturer’s technical data for all the control equipment, 
including the building management system. Indicate dimensions, capacities, 
performance characteristics, electrical characteristics, finishes for materials, and 
installation and startup instructions for each type of product indicated. 

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, required 
clearances, method of field assembly, components and location and size of each field 
connection. Shop drawings shall be updated to reflect any changes during construction 
and re-submitted as “As-Builts” at the end of construction. 

C. Startup Testing Plan: Submit a startup testing plan for each unique system. 

D. Qualification Data: For Installer and manufacturer. 

E. Operation and Maintenance Data: For HVAC instrumentation and controls system to 
include in emergency, operation, and maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Building management system manufacturer’s authorized 
representative who is trained and approved for installation of system components 
required for this Project. 
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1.6 COORDINATION 

A. The contractor shall assist in coordinating spatial conditions to accommodate the work 
of each trade where work will be installed near or will possibly interfere with the work 
of the other trades. If installation causes interference with work of other trades, the 
contractor shall correct conditions without extra charge. 

PART 2  PRODUCTS 

2.1 GENERAL 

A. Furnish and install necessary instrumentation and controls equipment to provide the 
functionality of the building in the sequence of operations. The controls contractor is 
responsible for ensuring the equipment is in compliance with the relevant codes and 
standards. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine installation locations of the building management system and the 
instrumentation and controls equipment, with Installer present, for compliance with 
requirements for manufacturer’s installation tolerances and other conditions affecting 
performance. 

B. Proceed with installation after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Installing contractor shall install system, including field installed components, in 
accordance with manufacturer’s instructions and installer developed installation 
drawings. 

3.3 FIELD QUALITY CONTROL 

A. Field Services: Engage a qualified service representative to inspect, test, adjust 
components, assembles and equipment installations, including connections. Report 
results in writing. 

B. Perform tests and inspections and prepare test reports. 

C. Remove and replace malfunctioning units and retest as specified above. 

3.4 STARTUP SERVICE 

A. Engage a qualified service representative to perform startup service. 

B. Complete installation and startup checks according to manufacturer’s written 
instructions. 
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3.5 DEMONSTRATION 

A. Engage a qualified service representative to train Owner’s maintenance personnel to 
adjust, operate, and maintain the system and instrumentation and controls equipment. 

END OF SECTION 23 09 00 
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SECTION 23 31 01 

HVAC DUCTS 

PART 1  GENERAL 

3.6 SCOPE OF WORK 

A. Section includes ventilation ductwork and duct sealing. 

3.7 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. American Society for Testing and Materials (ASTM) 

ASTM A36 Standard Specification for Carbon Structural Steel 

ASTM A90 Standard Test Method for Weight [Mass] of Coating on 
Iron and Steel Articles with Zinc or Zinc-Alloy Coatings 

ASTM A653 Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) 
by the Hot-Dip Process 

B. American Welding Society (AWS) 

AWS D1.1, 2010 Structural Welding Code – Steel 

AWS D1.3, 2008 Structural Welding Code-Sheet Steel 

AWS D9.1 Sheet Metal Welding Code 

C. Manufacturer’s Standardization Society of the Valve and Fitting Industry (MSS) 

MSS SP-58 Pipe Hangers and Supports – Materials, Design, 
Manufacture, Selection, Application, and Installation 

MSS SP-69 Pipe Hangers and Supports – Selection and Application 

D. National Fire Protection Association (NFPA) 

NFPA 90A Standard for the Installation of Air-Conditioning and 
Ventilating Systems 

E. Sheet Metal and Air Conditioning Contractors National Association (SMACNA)  
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SMACNA 1520 Round Industrial Duct Construction Standards 

SMACNA 1922 Rectangular Industrial Duct Construction Standards 

 HVAC Duct Construction Standards – Metal and Flexible 

F. Underwriters Laboratories (UL) 

UL 181A Closure Systems for Use with Rigid Air Ducts 

3.8 QUALITY ASSURANCE 

A. Construct ductwork in accordance with SMACNA – HVAC Duct Construction 
Standards – Metal and Flexible, and NFPA 90A. 

3.9 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

PART 4  PRODUCTS 

4.1 DUCT MATERIALS 

A. Galvanized Steel Ducts:  ASTM A653 galvanized steel sheet, lock-forming quality, 
having G90 zinc coating in conformance with ASTM A90. 

B. Fasteners:  Rivets, bolts, or sheet metal screws. 

C. Structural Steel Members:  ASTM A36 steel. 

4.2 WALL LOUVER 

A. The exhaust louver shall be of corrosion resistant metal, or suitably finished to resist 
corrosion.   

B. Size, and location shall be as shown on drawings.  

4.3 DUCTWORK FABRICATION 

A. Fabricate ductwork, duct access doors, and support in accordance with SMACNA 
HVAC Duct Construction Standards – Metal and Flexible.  Furnish duct material, 
gages, reinforcing, and sealing for design pressure class indicated. 

B. Construct T’s, bends, and elbows with minimum radius 1 1/2 times centerline duct 
width.   

C. Provide, at minimum, rectangular 45 degree entry fittings for rectangular ducts. 

D. Duct sizes noted are inside clear dimensions.  No variation of duct configuration or 
sizes other than those of equivalent or lower loss coefficient is permitted except by 
written permission from the Buyer’s Technical Representative.  Round ducts installed in 
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place of rectangular ducts shall be sized in accordance with ASHRAE table of 
equivalent rectangular and round ducts. 

E. Increase duct size gradually, not exceeding 15 degree divergence wherever possible.  
Do not exceed 30-degree divergence upstream of equipment.  Do not exceed 45-degree 
convergence downstream of equipment. 

4.4 HANGERS AND SUPPORTS 

A. Install hangers and supports for ducting as necessary.  

PART 5  EXECUTION 

5.1 EXAMINATION 

A. Verify sizes of equipment connection before fabricating transitions. 

5.2 INSTALLATION 

A. Install, seal, and support ductwork in accordance with SMACNA HVAC Duct 
Construction Standards-Metal and Flexible. 

B. During construction, install temporary closures of metal or taped polyethylene on open 
ductwork to prevent construction dust from entering ductwork system. 

C. Use double nuts and lock washers on threaded rod supports. 

D. Locate ducts with sufficient space around equipment to allow normal operating and 
maintenance activities. 

E. Repair damaged galvanized ductwork surfaces (welds, scratches, etc.) by applying 
minimum 2 coats of a zinc base paint. 

F. Install wall louver as shown on drawings and according to manufacturer’s instructions.  

5.3 PERFORMANCE REQUIREMENTS 

A. No variation of duct configuration or sizes is permitted except by written permission 
from engineering. 

B. The ductwork provided per this Specification shall interface with the HVAC Systems 
procured via the design drawings.   

C. Any proposed changes to existing equipment to facilitate installation of the ductwork 
shall be discussed with and approved by the Owner prior to proceeding. 

D. All indoor supply ductwork shall be flanged in spool piece sizes, as determined by 
installation contractor, to accommodate field obstructions and installation limitations. 
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E. No welding is allowed within the facility or to existing structures within the facility.  
All ductwork and supports shall accommodate this requirement in the design. 

F. As much as field conditions allow, slope all horizontal duct runs away from the air 
compressor unit.  Slope shall be a minimum of 1/16” per foot. 

5.4 DUCTWORK PRESSURE CLASSIFICATION 

A. Construct ducting for a minimum pressure classification of 1.5 in. w.g.  

5.5 DUCT SEALING 

A. Seal duct seams and joints in accordance to the duct pressure classification as described 
in SMACNA HVAC Duct Construction Standards-Metal and Flexible.   

B. Seal joints between duct sections and duct seams with welds, gaskets, mastic adhesives, 
mastic plus embedded fabric systems, or tape. 

1. Sealants, Mastics and Tapes:  Conform to UL 181A.  Provide products bearing 
appropriate UL 181A markings. 

2. Do not use sealing products not bearing UL approval markings. 

C. Do not use pressure-sensitive sealant on ducts with a pressure class of 1 in. w.g. or 
greater. 

END OF SECTION 23 31 01
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SECTION 23 31 13 

METAL DUCTS 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 

2. Single-wall round ducts and fittings. 

3. Sheet metal materials. 

4. Duct liner. 

5. Sealants and gaskets. 

6. Hangers and supports. 

B. Related Sections: 

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, 
adjusting, and balancing requirements for metal ducts. 

2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, 
duct-mounting access doors and panels, turning vanes, and flexible ducts. 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Duct hangers and supports shall withstand the effects of gravity 
loads and stresses within limits and under conditions described in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of the following products: 

1. Liners and adhesives. 

2. Sealants and gaskets. 

B. Sustainable Design Submittals: 
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1. Product Data: For adhesives, indicating VOC content. 

2. Product Data: For sealants, indicating VOC content. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum 
supports. 

3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam 
welding. 

PART 2  PRODUCTS 

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" based on indicated static-pressure class 
unless otherwise indicated. 

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular 
Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, 
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible." 

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular 
Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, 
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select 
types and fabricate according to SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure 
class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 
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2.2 SINGLE-WALL ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible 
Duct," based on indicated static-pressure class unless otherwise indicated. 

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct 
Transverse Joints," for static-pressure class, applicable sealing requirements, materials 
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible." 

1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged. 

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct 
Longitudinal Seams," for static-pressure class, applicable sealing requirements, 
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible." 

1. Fabricate round ducts larger than 90 inches in diameter with butt-welded 
longitudinal seams. 

2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with 
butt-welded longitudinal seams. 

D. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and 
Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing 
requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.3 SHEET METAL MATERIALS 

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 
construction methods unless otherwise indicated. Sheet metal materials shall be free of 
pitting, seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation: G60 for indoor ducts and G90 for outdoor 
ducts. 

2. Finishes for Surfaces Exposed to View: Mill phosphatized. 

C. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; 
black and galvanized. 
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1. Where black- and galvanized-steel shapes and plates are used to reinforce 
aluminum ducts, isolate the different metals with butyl rubber, neoprene, or 
EPDM gasket materials. 

D. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 
3/8-inch minimum diameter for lengths longer than 36 inches. 

2.4 DUCT LINER 

A. Fibrous-Glass Duct Liner: Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and 
with NAIMA AH124, "Fibrous Glass Duct Liner Standard." 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. CertainTeed Corporation. 

b. Johns Manville; a Berkshire Hathaway company. 

c. Knauf Insulation. 

d. Owens Corning. 

i. Type I, Flexible: 0.27 Btu x in./h x sq. ft. x deg F at 75 deg F 
mean temperature. 

ii. Type II, Rigid: 0.23 Btu x in./h x sq. ft. x deg F at 75 deg F mean 
temperature. 

2. Antimicrobial Erosion-Resistant Coating: Apply to the surface of the liner that 
will form the interior surface of the duct to act as a moisture repellent and 
erosion-resistant coating. Antimicrobial compound shall be tested for efficacy 
by an NRTL and registered by the EPA for use in HVAC systems. 

3. Water-Based Liner Adhesive: Comply with NFPA 90A or NFPA 90B and with 
ASTM C 916. 

a. Adhesive shall have a VOC content of 80 g/L or less. 

B. Insulation Pins and Washers: 

1. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel 
pin, fully annealed for capacitor-discharge welding, 0.135-inch- diameter shank, 
length to suit depth of insulation indicated with integral 1-1/2-inch galvanized 
carbon-steel washer. 

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- 
thick galvanized steel; with beveled edge sized as required to hold insulation 
securely in place but not less than 1-1/2 inches in diameter. 
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C. Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation." 

1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent 
adhesive coverage at liner contact surface area. Attaining indicated thickness 
with multiple layers of duct liner is prohibited. 

2. Apply adhesive to transverse edges of liner facing upstream that do not receive 
metal nosing. 

3. Butt transverse joints without gaps, and coat joint with adhesive. 

4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure 
butted-edge overlapping. 

5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners 
of ducts, unless duct size and dimensions of standard liner make longitudinal 
joints necessary. 

6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 
fpm. 

7. Secure liner with mechanical fasteners 4 inches from corners and at intervals not 
exceeding 12 inches transversely; at 3 inches from transverse joints and at 
intervals not exceeding 18 inches longitudinally. 

8. Secure transversely oriented liner edges facing the airstream with metal nosings 
that have either channel or "Z" profiles or are integrally formed from duct wall. 
Fabricate edge facings at the following locations: 

a. Fan discharges. 

b. Intervals of lined duct preceding unlined duct. 

c. Upstream edges of transverse joints in ducts where air velocities are 
higher than 2500 fpm or where indicated. 

9. Secure insulation between perforated sheet metal inner duct of same thickness as 
specified for outer shell. Use mechanical fasteners that maintain inner duct at 
uniform distance from outer shell without compressing insulation. 

a. Sheet Metal Inner Duct Perforations: 3/32-inch diameter, with an overall 
open area of 23 percent. 

10. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, 
turning vane assemblies, or other devices. Fabricated buildouts (metal hat 
sections) or other buildout means are optional; when used, secure buildouts to 
duct walls with bolts, screws, rivets, or welds. 
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2.5 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants 
and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-
developed index of 50 when tested according to UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified 
acrylic/silicone activator to react exothermically with tape to form hard, durable, 
airtight seal. 

2. Tape Width:  4 inches. 

3. Sealant: Modified styrene acrylic. 

4. Water resistant. 

5. Mold and mildew resistant. 

6. Maximum Static-Pressure Class: 10-inch wg, positive and negative. 

7. Service: Indoor and outdoor. 

8. Service Temperature: Minus 40 to plus 200 deg F. 

9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), 
stainless steel, or aluminum. 

10. Sealant shall have a VOC content of 420 g/L or less. 

C. Water-Based Joint and Seam Sealant: 

1. Application Method: Brush on. 

2. Solids Content: Minimum 65 percent. 

3. Shore A Hardness: Minimum 20. 

4. Water resistant. 

5. Mold and mildew resistant. 

6. VOC: Maximum 75 g/L (less water). 

7. Maximum Static-Pressure Class: 10-inch wg, positive and negative. 

8. Service: Indoor or outdoor. 

9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), 
stainless steel, or aluminum sheets. 
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D. Flanged Joint Sealant: Comply with ASTM C 920. 

1. General: Single-component, acid-curing, silicone, elastomeric. 

2. Type: S. 

3. Grade: NS. 

4. Class: 25. 

5. Use: O. 

6. Sealant shall have a VOC content of 420 g/L or less. 

E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene 
plasticizer. 

F. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and 
shall be rated for10-inch wg static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 

2.6 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts. 

B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and 
Table 5-2, "Minimum Hanger Sizes for Round Duct." 

C. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with 
ASTM A 603. 

D. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492. 

E. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, 
and bolts designed for duct hanger service; with an automatic-locking and clamping 
device. 

F. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; 
compatible with duct materials. 

G. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates. 
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PART 3  EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
duct system. Indicated duct locations, configurations, and arrangements were used to 
size ducts and calculate friction loss for air-handling equipment sizing and for other 
design considerations. Install duct systems as indicated unless deviations to layout are 
approved on Shop Drawings and Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated. 

C. Install ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and 
for branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and 
permanent enclosure elements of building. 

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms 
and enclosures. 

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are 
exposed to view, cover the opening between the partition and duct or duct insulation 
with sheet metal flanges of same metal thickness as the duct. Overlap openings on four 
sides by at least 1-1/2 inches. 

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire 
dampers. Comply with requirements in Section 233300 "Air Duct Accessories" for fire 
and smoke dampers. 

L. Protect duct interiors from moisture, construction debris and dust, and other foreign 
materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under 
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines." 

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not 
use two-part tape sealing system. 
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C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. 
When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the 
exposed welds, and treat the welds to remove discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of 
fittings, hangers and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these 
requirements. 

3.3 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible." 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 5, "Hangers and Supports." 

B. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and 
Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; 
install hangers and supports within 24 inches of each elbow and within 48 inches of 
each branch intersection. 

C. Hangers Exposed to View: Threaded rod and angle or channel supports. 

D. Support vertical ducts with steel angles or channel secured to the sides of the duct with 
welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum 
intervals of 16 feet. 

E. Install upper attachments to structures. Select and size upper attachments with pull-out, 
tension, and shear capacities appropriate for supported loads and building materials 
where used. 

3.5 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with 
Section 233300 "Air Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 
for branch, outlet and inlet, and terminal unit connections. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Leakage Tests: 
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1. Comply with duct leakage test requirements specified in the 2015 Washington 
State Energy Code. 

2. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a 
test report for each test. 

3. Test the following systems: 

a. Ducts with a Pressure Class of 3-Inch wg: Test representative duct 
sections totaling no less than 25 percent of total installed duct area for 
each designated pressure class. 

4. Disassemble, reassemble, and seal segments of systems to accommodate leakage 
testing and for compliance with test requirements. 

5. Test for leaks before applying external insulation. 

6. Conduct tests at static pressures equal to maximum design pressure of system or 
section being tested. If static-pressure classes are not indicated, test system at 
maximum system design pressure. Do not pressurize systems above maximum 
design operating pressure. 

7. Give seven days' advance notice for testing. 

C. Duct System Cleanliness Tests: 

1. Visually inspect duct system to ensure that no visible contaminants are present. 

2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness 
according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and 
Restoration of HVAC Systems." 

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter 
media shall not exceed 0.75 mg/100 sq. cm. 

D. Duct system will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.7 START UP 

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and 
Balancing for HVAC." 

3.8 DUCT SCHEDULE 

A. Supply Ducts: 

1. Ducts Connected to Variable-Air-Volume Air-Handling Units: 
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a. Pressure Class: Positive 2-inch wg. 

b. Minimum SMACNA Seal Class: A. 

B. Return Ducts: 

1. Ducts Connected to Air-Handling Units: 

a. Pressure Class: Positive or negative 2-inch wg. 

b. Minimum SMACNA Seal Class: A. 

C. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts: 

1. Ducts Connected to Air-Handling Units: 

a. Pressure Class: Positive or negative 2-inch wg. 

b. Minimum SMACNA Seal Class:  B if negative pressure, A if positive 
pressure. 

D. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:  Galvanized steel or carbon steel coated with zinc-
chromate primer. 

E. Liner: 

1. Install liner in ducts indicated on Drawings. Where duct liner is indicated, install 
per sub paragraphs in this section. 

2. Supply Air Ducts: Fibrous glass, Type I, 1 inch thick. 

3. Return Air Ducts: Fibrous glass, Type I, 1 inch thick. 

4. Exhaust Air Ducts: No liner. 

F. Elbow Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Velocity 1000 fpm or Lower: 

i. Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 

ii. Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm: 

i. Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 
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ii. Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio 
and two vanes. 

iii. Mitered Type RE 2 with vanes complying with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," 
Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane 
Support in Elbows." 

c. Velocity 1500 fpm or Higher: 

i. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 

ii. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio 
and two vanes. 

iii. Mitered Type RE 2 with vanes complying with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," 
Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane 
Support in Elbows." 

2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 

b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two 
vanes. 

c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes 
and Vane Runners," and Figure 4-4, "Vane Support in Elbows." 

3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 3-4, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Table 3-1, "Mitered Elbows." Elbows with less than 90-degree change of 
direction have proportionately fewer segments. 

i. Radius-to Diameter Ratio: 1.5. 

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated. 

c. Round Elbows, 14 Inches and Larger in Diameter: Welded. 

END OF SECTION 23 31 13 
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SECTION 23 33 00 

AIR DUCT ACCESSORIES 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Manual volume dampers. 

2. Control dampers. 

3. Turning vanes. 

4. Duct-mounted access doors. 

5. Flexible connectors. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air duct accessories to include in operation and 
maintenance manuals. 

PART 2  PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with requirements of the 2015 International Mechanical Code, with 
Washington state amendments. 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 
for acceptable materials, material thicknesses, and duct construction methods unless 
otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller 
marks, stains, discolorations, and other imperfections. 

2.2 MATERIALS 

A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 
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1. Galvanized Coating Designation: G60 for indoor items and G90 for outdoor 
items exposed to weather. 

2. Exposed-Surface Finish: Mill phosphatized. 

B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel 
ducts. 

C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 
3/8-inch minimum diameter for lengths longer than 36 inches. 

2.3 CONTROL DAMPERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Greenheck Fan Corporation. 

2. McGill AirFlow LLC. 

3. Nailor Industries Inc. 

4. Pottorff. 

5. Ruskin Company. 

6. Vent Products Co., Inc. 

7. Young Regulator Company. 

B. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified 
Ratings Seal for both air performance and air leakage. 

C. Frames: 

1. Hat shaped. 

2. 0.094-inch-thick, galvanized sheet steel. 

3. Interlocking, gusseted corners. 

D. Blades: 

1. Multiple blades with maximum blade width of 6 inches. 

2.  Opposed-blade design. 

3. Galvanized-steel. 

4. 0.064 inch thick single skin. 
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5. Blade Edging: Closed-cell neoprene. 

E. Blade Axles: 1/2-inch-diameter; galvanized steel; blade-linkage hardware of zinc-plated 
steel and brass; ends sealed against blade bearings. 

1. Operating Temperature Range: From minus 40 to plus 200 deg F. 

F. Bearings: 

1. Molded synthetic. 

2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 
length of damper blades and bearings at both ends of operating shaft. 

3. Thrust bearings at each end of every blade. 

2.4 FLANGE CONNECTORS 

A. Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange 
connectors, gaskets, and components. 

B. Material: Galvanized steel. 

C. Gage and Shape: Match connecting ductwork. 

2.5 TURNING VANES 

A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; 
support with bars perpendicular to blades set; set into vane runners suitable for duct 
mounting. 

B. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support 
in Elbows." 

C. Vane Construction: Single wall for ducts up to 48 inches wide and double wall for 
larger dimensions. 

2.6 DUCT-MOUNTED ACCESS DOORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. CL WARD & Family Inc. 

2. Ductmate Industries, Inc. 

3. Flexmaster U.S.A., Inc. 

4. Greenheck Fan Corporation. 
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5. McGill AirFlow LLC. 

6. Nailor Industries Inc. 

7. Pottorff. 

8. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors 
and Panels," and 7-3, "Access Doors - Round Duct." 

1. Door: 

a. Double wall, rectangular. 

b. Galvanized sheet metal with insulation fill and thickness as indicated for 
duct pressure class. 

c. Vision panel. 

d. Hinges and Latches: 1-by-1-inchbutt or piano hinge and cam latches. 

e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets. 

3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square: No hinges and two sash 
locks. 

b. Access Doors up to 18 Inches Square: Two hinges and two sash locks. 

c. Access Doors up to 24 by 48 Inches: Three hinges and two compression 
latches with outside and inside handles. 

d. Access Doors Larger Than 24 by 48 Inches:  Continuous and two 
compression latches with outside and inside handles. 

C. Pressure Relief Access Door: 

1. Door and Frame Material: Galvanized sheet steel. 

2. Door:  Double wall with insulation fill with metal thickness applicable for duct 
pressure class. 

3. Operation: Open outward for positive-pressure ducts and inward for negative-
pressure ducts. 

4. Factory set at 3.0- to 8.0-inch wg. 
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5. Doors close when pressures are within set-point range. 

6. Hinge: Continuous piano. 

7. Latches: Cam. 

8. Seal: Neoprene or foam rubber. 

9. Insulation Fill: 1-inch-thick, fibrous-glass or polystyrene-foam board. 

2.7 DUCT ACCESS PANEL ASSEMBLIES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. 3M. 

2. Ductmate Industries, Inc. 

3. Flame Gard, Inc. 

B. Labeled according to UL 1978 by an NRTL. 

C. Panel and Frame: Minimum thickness 0.0428-inch stainless steel. 

D. Fasteners:  Stainless steel. Panel fasteners shall not penetrate duct wall. 

E. Gasket: Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for 
minimum 2000 deg F. 

F. Minimum Pressure Rating: 10-inch wg, positive or negative. 

2.8 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw 
cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of 
length to suit duct-insulation thickness. 

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to 
gasoline and grease. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, 
"Fibrous Glass Duct Construction Standards," for fibrous-glass ducts. 
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B. Install duct accessories of materials suited to duct materials; use galvanized-steel 
accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in 
stainless-steel ducts, and aluminum accessories in aluminum ducts. 

C. Compliance with 2015 Washington State Energy Code, Section C403.2.4.3 “Shutoff 
Dampers” restricts the use of backdraft dampers and requires control dampers for 
certain applications. Install backdraft dampers at inlet of exhaust fans or exhaust ducts 
as close as possible to exhaust fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where branches 
extend from larger ducts. Where dampers are installed in ducts having duct liner, install 
dampers with hat channels of same depth as liner, and terminate liner with nosing at hat 
channel. 

1. Install steel volume dampers in steel ducts. 

2. Install aluminum volume dampers in aluminum ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and 
maintaining accessories and equipment at the following locations: 

1. On both sides of duct coils. 

2. Upstream from duct filters. 

3. At outdoor-air intakes and mixed-air plenums. 

4. At drain pans and seals. 

5. Downstream from manual volume dampers, control dampers, backdraft 
dampers, and equipment. 

6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall 
fusible links. Access doors for access to fire or smoke dampers having fusible 
links shall be pressure relief access doors and shall be outward operation for 
access doors installed upstream from dampers and inward operation for access 
doors installed downstream from dampers. 

7. At each change in direction and at maximum 50-foot spacing. 

8. Upstream and downstream from turning vanes. 

9. Control devices requiring inspection. 

10. Elsewhere as indicated. 
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H. Install access doors with swing against duct static pressure. 

I. Access Door Sizes: 

1. One-Hand or Inspection Access: 8 by 5 inches. 

2. Two-Hand Access: 12 by 6 inches. 

3. Head and Hand Access: 18 by 10 inches. 

4. Head and Shoulders Access: 21 by 14 inches. 

5. Body Access: 25 by 14 inches. 

6. Body plus Ladder Access: 25 by 17 inches. 

J. Label access doors as indicated below and as required to indicate the purpose of access 
door. 

1. Labels for fire or smoke damper access shall read similar to: “Fire (Or smoke) 
damper access.” 

2. Labels for maintenance of components are not required if purpose of door is 
obvious. 

3. Labels are not required for access doors installed for general access to duct 
systems. 

K. For fans developing static pressures of 5-inch wg and more, cover flexible connectors 
with loaded vinyl sheet held in place with metal straps. 

L. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch 
lengths of flexible duct clamped or strapped in place. 

M. Install duct test holes where required for testing and balancing purposes. 

N. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. 
Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch 
movement during start and stop of fans. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 

2. Inspect locations of access doors and verify that purpose of access door can be 
performed. 

3. Inspect turning vanes for proper and secure installation. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 267 of 581



RPP-SPEC-63839, Rev. 1 

23 33 00 – 8 

4. Operate remote damper operators to verify full range of movement of operator 
and damper. 

END OF SECTION 23 33 00 
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SECTION 23 34 23 

HVAC POWER VENTILATORS 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Propeller fans. 

1.3 PERFORMANCE REQUIREMENTS 

A. Project Altitude: Base fan-performance ratings on sea level. 

B. Operating Limits: Classify according to AMCA 99. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, and furnished specialties and accessories. Also include the following: 

1. Certified fan performance curves with system operating conditions indicated. 

2. Certified fan sound-power ratings. 

3. Motor ratings and electrical characteristics, plus motor and electrical 
accessories. 

4. Material thickness and finishes, including color charts. 

5. Dampers, including housings, linkages, and operators. 

6. Roof curbs. 

7. Fan speed controllers. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For power ventilators to include in emergency, 
operation, and maintenance manuals. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 269 of 581



RPP-SPEC-63839, Rev. 1 

23 34 23 – 2 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall 
bear the AMCA-Certified Ratings Seal. 

C. UL Standards: Power ventilators shall comply with UL 705 or UL 507.  

1.7 COORDINATION 

A. Coordinate size and location of structural-steel support members. 

PART 2  PRODUCTS 

2.1 PROPELLER FANS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following: 

1. Greenheck Fan Corporation. 

2. JencoFan. 

3. Loren Cook Company. 

4. New York Blower Company (The). 

5. PennBarry. 

6. Twin City Fan. 

B. Housing: Galvanized-steel sheet with flanged edges and integral orifice ring with 
baked-enamel finish coat applied after assembly. 

C. Fan Wheel: Replaceable, cast-aluminum, airfoil blades fastened to cast-aluminum hub; 
factory set pitch angle of blades. 

D. Fan Drive: Motor mounted in airstream, factory wired to disconnect switch located on 
outside of fan housing. 

E. Fan Drive: 

1. Resiliently mounted to housing. 

2. Statically and dynamically balanced. 

3. Selected for continuous operation at maximum rated fan speed and motor 
horsepower, with final alignment made after installation. 
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4. Extend grease fitting to accessible location outside of unit. 

5. Service Factor Based on Fan Motor Size: 1.4. 

6. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub. 

7. Shaft Bearings: Regreaseable, self-aligning ball bearings. 

a. Ball-Bearing Rating Life: ABMA 9, L10 of 100,000 hours. 

F. Accessories: 

1. Motorized Dampers: Parallel-blade dampers mounted in fan outlet duct with 
electric actuator; wired to close when fan stops. 

2. Motor-Side Back Guard: Galvanized steel, complying with OSHA 
specifications, removable for maintenance. 

3. Wall Sleeve: Galvanized steel to match fan and accessory size. 

4. Weathershield Hood: Galvanized steel to match fan and accessory size. 

5. Weathershield Front Guard: Galvanized steel with expanded metal screen. 

6. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted 
inside fan housing, factory wired through an internal aluminum conduit. 

7. Solid-State Electronic Motor Starter With Disconnect Switch. See “Motors” 
article. 

G. Capacities and Characteristics: As indicated on Drawings. 

2.2 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements for motors specified in Section 230513 "Common Motor 
Requirements for HVAC Equipment." 

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so 
driven load will not require motor to operate in service factor range above 1.0. 

B. Accessory Solid-State Electronic Motor Starter: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 
product indicated on Drawings or comparable product by one of the following: 

a. Franklin Controls. 

b. Greenheck Fan Corporation. 
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2. Description: Factory assembled, non-thermal, non-magnetic, electronic across-
the-line starting capability, matched to fan motor horsepower. 

3. Remote start control connection capability. 

4. Fault diagnosis and safety lockout. 

5. Damper control and fan start delay. 

2.3 SOURCE QUALITY CONTROL 

A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating 
Fan Sound Ratings from Laboratory Test Data." Factory test fans according to 
AMCA 300, "Reverberant Room Method for Sound Testing of Fans." Label fans with 
the AMCA-Certified Ratings Seal. 

B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed 
of rotation, and efficiency by factory tests according to AMCA 210, "Laboratory 
Methods of Testing Fans for Aerodynamic Performance Rating." Label fans with the 
AMCA-Certified Ratings Seal. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Equipment Mounting: 

1. Comply with requirements for vibration isolation and seismic control devices 
specified in Section 230548 "Vibration and Seismic Controls for HVAC." 

2. Comply with requirements for vibration isolation devices specified in 
Section 230548 "Vibration and Seismic Controls for HVAC." 

C. Install units with clearances for service and maintenance. 

3.2 CONNECTIONS 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 

2. Verify that unit is secure on mountings and supporting devices and that 
connections to ducts and electrical components are complete. Verify that proper 
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thermal-overload protection is installed in motors, starters, and disconnect 
switches. 

3. Verify that cleaning and adjusting are complete. 

4. Disconnect fan drive from motor, verify proper motor rotation direction, and 
verify fan wheel free rotation and smooth bearing operation.  

5. Adjust damper linkages for proper damper operation. 

6. Verify lubrication for bearings and other moving parts. 

7. Verify that manual and automatic volume control and fire and smoke dampers in 
connected ductwork systems are in fully open position. 

8. Disable automatic temperature-control operators, energize motor and adjust fan 
to indicated rpm, and measure and record motor voltage and amperage. 

9. Shut unit down and reconnect automatic temperature-control operators. 

10. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

3.4 ADJUSTING 

A. Adjust field settings of motor starters and variable-speed controllers or drives to 
correspond with motor nameplate characteristics and normal fan system operation 
parameters. 

B. Adjust damper linkages for proper damper operation. 

C. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for 
HVAC" for testing, adjusting, and balancing procedures. 

D. Lubricate bearings. 

END OF SECTION 23 34 23

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 273 of 581



RPP-SPEC-63839, Rev. 1 

23 34 33 – 1 

SECTION 23 34 33 

AIR CURTAINS 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes air curtains. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, and furnished specialties, and accessories. 

1.4 INFORMATIONAL SUBMITTALS 

A. Warranties: Sample of special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air curtains to include in maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1.7 FURNISH ONE SET OF FILTERS. 

1. Furnish one set of fan belts for each unit. 

1.8 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Comply with AMCA 220, "Laboratory Methods of Testing Air Curtains for 
Aerodynamic Performance Ratings," for airflow, outlet velocity, and power 
consumption. 

C. Comply with NSF 37, "Air Curtains for Entranceways in Food and Food Service 
Establishments." 
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1.9 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of air curtains that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period (Nonheating Units): 24 months. 

PART 2  PRODUCTS 

2.1 AIR-CURTAIN UNIT 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following: 

1. Cambridge Engineering, Inc. 

2. Loren Cook Company. 

3. Marley Engineered Products. 

4. Mars Air Doors; Mars Air Systems. 

5. Powered Aire, Inc. 

B. Housing: 

1. Materials: Galvanized steel with electrostatically-applied epoxy-enamel finish 
over powdered mirror. 

2. Materials: One-piece, molded, high-impact, white polymer material. 

3. Materials: Heavy-gage, electroplated-zinc steel with welded construction and 
polyester-coated finish. 

4. Materials: Heavy-gage, aluminum construction. 

a. Anodized Finish: Match finish and color of adjacent architectural metals. 
Comply with NAAMM's "Metal Finishes Manual for Architectural and 
Metal Products" for recommendations for applying and designating 
finishes. 

b. Finish designations prefixed by AA comply with the system established 
by the Aluminum Association for designating aluminum finishes. 

i. Class II, Clear Anodic Finish: AA-M12C22A31 (Mechanical 
Finish: Nonspecular as fabricated; Chemical Finish: Etched, 
medium matte; Anodic Coating: Architectural Class II, clear 
coating 0.010 mm or thicker) complying with AAMA 611. 
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ii. Class II, Color Anodic Finish: AA-M12C22A32/A34 
(Mechanical Finish: Nonspecular as fabricated; Chemical Finish: 
Etched, medium matte; Anodic Coating: Architectural Class II, 
integrally colored or electrolytically deposited color coating 
0.010 mm or thicker). 

5. Materials: Stainless steel. 

C. Mounting Brackets: Steel, for wall frame mounting. 

D. Air-Intake Louvers: Comply with requirements in Section 089000 "Louvers and Vents." 

E. Air-Intake Grille: 

1. Louvers: Integral part of and same material as the housing, mechanically field 
adjustable and capable of reducing air-outlet velocity by 60 percent with louver 
in totally closed position. 

2. Grille: Integral part of and same material as the housing. 

3. Insect Screen: Aluminum, removable. 

F. Fans: 

1. Centrifugal, forward curved, double width, double inlet. 

2. Galvanized steel. 

3. Statically and dynamically balanced. 

4. Direct drive. 

G. Motors: Comply with NEMA designation, temperature rating, service factor, enclosure 
type, and efficiency requirements for motors specified in Section 230513 "Common 
Motor Requirements for HVAC Equipment." 

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so 
driven load will not require motor to operate in service factor range above 1.0. 

2. Single speed. 

3. Resiliently mounted. 

4. Continuous duty. 

5. Totally enclosed, air over. 

6. Integral thermal-overload protection. 

7. Bearings: Permanently sealed, lifetime, prelubricated, ball bearings. 
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8. Disconnect: Internal power cord with plug and receptacle. 

H. Filters: 

1. Washable Panel Filters: Removable, stainless-steel, baffle-type filters with 
spring-loaded fastening; with minimum 0.0781-inch- thick, stainless-steel filter 
frame. 

I. Controls: 

1. Automatic Door Switch: Magnetic type installed in door area to activate air 
curtain when door opens and to deactivate air curtain when door closes. 

2. Start-Stop, Push-Button Switch: Manually activates and deactivates air curtain. 

3. Time-Delay Relay: Factory installed and adjustable to allow air curtain to 
operate from 0.5 seconds to 10 hours. 

4. Motor-Control Panel: Complete with motor starter, 115-V ac transformer with 
primary and secondary fuses, terminal strip, and NEMA 250, Type 12 enclosure 
with door-mounted hands-off-auto switch. 

J. Accessories: 

1. Mounting Brackets: Adjustable mounting brackets for drum-type roll-up doors. 

2. Discharge Extension Neck: For ceiling-recessed installation. 

K. Capacities and Characteristics: 

1. Application: Thermal barrier, Fly and insect control. 

2. Mounting Type: Wall brackets. 

3. Discharge Direction: Vertical. 

4. Door Type: Exterior. 

5. Door Height: 16’-0”. 

6. Door Width: 12’-0”. 

7. Unit Length: 12’-2”. 

8. Net Weight: 900 lb. 

9. Nozzle Velocity: 5000 fpm. 

10. Airflow: 19,000 cfm. 

11. Intake: Internal. 
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12. Number of Fan(s): 2. 

13. Fan Motor: 

a. Electrical Characteristics: 

i. Horsepower: 5. 

ii. Volts: 208. 

iii. Phase: 3. 

iv. Hertz: 60. 

v. Full-Load Amperes: 17. 

14. Sound Level Measured 10 feet from Nozzle: 71 dBA. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install air curtains with clearance for equipment service and maintenance. 

B. Equipment Installation: Install air curtains with seismic-restraint devices. Comply with 
requirements for seismic-restraint devices specified in Section 230548 "Vibration and 
Seismic Controls for HVAC." 

C. Comply with requirements for hangers and supports specified in Section 230529 
"Hangers and Supports for HVAC Piping and Equipment." 

3.3 CONNECTIONS 

A. Allow space for service and maintenance of equipment. 

B. Connect air curtains to door contact switches appropriate for door type and operation. 

C. Connect air curtains to remote control panels if included. 

D. Connect electrical wiring to equipment according to local electrical code and 
manufacturer’s instructions. 

E. Ground equipment according to local electrical code and manufacturer’s instructions. 
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3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. After installing air curtains completely, perform visual and mechanical check of 
individual components. 

2. After electrical circuitry has been energized, start unit to confirm motor rotation 
and unit operation. Certify compliance with test parameters. 

3. Test and adjust controls and safeties. Replace damaged and malfunctioning 
controls and equipment. 

C. Air-curtain unit will be considered defective if it does not pass tests and inspections. 

3.5 ADJUSTING 

A. Adjust belt tension. 

B. Adjust motor and fan speed to achieve specified airflow. 

C. Adjust discharge louver and dampers to regulate airflow. 

D. Adjust air-directional vanes. 

3.6 DEMONSTRATION 

A.  Train Owner's maintenance personnel to adjust, operate, and maintain air curtains. 

END OF SECTION 23 34 33 
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SECTION 23 37 13.13 

AIR DIFFUSERS 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. High-capacity drum louver diffusers. 

B. Related Requirements: 

1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-
control dampers not integral to diffusers. 

2. Section 233713.23 "Air Registers and Grilles" for adjustable-bar register and 
grilles, fixed-face registers and grilles, and linear bar grilles. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise 
ratings. 

2. Diffuser Schedule: Indicate drawing designation, room location, quantity, model 
number, size, and accessories furnished. 

PART 2  PRODUCTS 

2.1 HIGH-CAPACITY DRUM LOUVER DIFFUSERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following: 

1. Hart & Cooley Inc. 

2. Krueger. 

3. Nailor Industries Inc. 

4. Titus. 
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5. Tuttle & Bailey. 

B. Airflow Principle: Extended distance for high airflow rates. 

C. Material: Aluminum, heavy gage extruded. 

D. Finish: White baked acrylic. 

E. Border: 1-1/4-inch width with countersunk screw holes. 

F. Gasket between drum and border. 

G. Body: Drum shaped; adjustable vertically. 

H. Blades: Individually adjustable horizontally. 

I. Mounting: Surface to duct. 

J. Inlet Width: 6 inches. 

K. Inlet Length: 18 inches. 

L. Accessories: 

1. Opposed-blade steel damper. 

2. Duct-mounting collars with countersunk screw holes. 

2.2 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate diffusers according to ASHRAE 70, "Method of 
Testing for Rating the Performance of Air Outlets and Inlets." 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers are installed for compliance with requirements for 
installation tolerances and other conditions affecting performance of equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install diffusers level and plumb. 

B. Install diffusers with airtight connections to ducts and to allow service and maintenance 
of dampers, air extractors, and fire dampers. 
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3.3 ADJUSTING 

A. After installation, adjust diffusers to air patterns indicated, or as directed, before starting 
air balancing. 

END OF SECTION 23 37 13.13 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 282 of 581



RPP-SPEC-63839, Rev. 1 

23 37 13.23 – 1 

SECTION 23 37 13.23 

REGISTERS AND GRILLES 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fixed face return grille. 

B. Related Requirements: 

1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-
control dampers not integral to registers and grilles. 

2. Section 233713.13 "Air Diffusers" for various types of air diffusers. 

3. Section 237416.11 “Packaged, Small-Capacity, Rooftop Air-Conditioning 
Units” 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise 
ratings. 

2. Register and Grille Schedule: Indicate drawing designation, room location, 
quantity, model number, size, and accessories furnished. 

PART 2  PRODUCTS 

2.1 GRILLES 

A. Fixed Face Grille: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 
product indicated on Drawings or comparable product by one of the following: 

a. Hart & Cooley Inc. 

b. Krueger. 
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c. Nailor Industries Inc. 

d. Titus. 

e. Tuttle & Bailey. 

2. Material: Aluminum. 

3. Finish: Baked enamel, color selected by Architect. 

4. Face Blade Arrangement: Horizontal; spaced 3/4 inch apart. 

5. Face Arrangement: Perforated core. 

6. Core Construction: Integral. 

7. Frame: 1 inch wide. 

8. Mounting Frame: Filter. 

9. Mounting: Countersunk screw. 

10. Accessory: Filter. 

2.2 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate registers and grilles according to ASHRAE 70, 
"Method of Testing for Rating the Performance of Air Outlets and Inlets." 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine areas where registers and grilles are installed for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install registers and grilles level and plumb. 

B. Outlets and Inlets Locations: Drawings indicate general arrangement of ducts, fittings, 
and accessories. Air outlet and inlet locations have been indicated to achieve design 
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. 
Make final locations where indicated, as much as practical. For units installed in lay-in 
ceiling panels, locate units in the center of panel. Where architectural features or other 
items conflict with installation, notify Architect for a determination of final location. 
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C. Install registers and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers. 

3.3 ADJUSTING 

A. After installation, adjust registers and grilles to air patterns indicated, or as directed, 
before starting air balancing. 

END OF SECTION 23 37 13.23 
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SECTION 23 74 16.11 

PACKAGED, SMALL-CAPACITY, ROOFTOP AIR-CONDITIONING UNITS 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes packaged, small-capacity, rooftop air-conditioning units (RTUs) with 
the following components and accessories: 

1. Casings. 

2. Fans. 

3. Motors. 

4. Coils. 

5. Refrigerant circuit components. 

6. Air filtration. 

7. Economizers. 

8. Dampers. 

9. Electrical power connections. 

10. Controls. 

11. Accessories. 

12. Roof curbs. 

1.3 DEFINITIONS 

A. DDC: Direct digital controls. 

B. ECM: Electronically commutated motor. 

C. MERV: Minimum efficiency reporting value. 

D. RTU: Rooftop unit. As used in this Section, this abbreviation means packaged, small-
capacity, rooftop air-conditioning units. This abbreviation is used regardless of whether 
the unit is mounted on the roof or on a concrete base on ground. 
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E. Supply-Air Fan: The fan providing supply air to conditioned space. "Supply air" is 
defined as the air entering a space from air-conditioning, heating, or ventilating 
apparatus. 

F. Supply-Air Refrigerant Coil: Refrigerant coil in the supply-air stream to absorb heat 
(provide cooling) during cooling operations and to reject heat (provide heating) during 
heating operations. "Supply air" is defined as the air entering a space from air-
conditioning, heating, or ventilating apparatus. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each RTU. 

1. Include manufacturer's technical data. 

2. Include rated capacities, dimensions, required clearances, characteristics, and 
furnished specialties and accessories. 

1.5 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For RTUs to include in emergency, operation, and 
maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Fan Belts: One set(s) for each belt-driven fan. 

B. Locking Refrigerant Cap Keys: Provide at least two (2) keys for each type of locking 
refrigerant cap installed. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of RTUs that 
fail in materials or workmanship within specified warranty period. 

1. Warranty Period for Compressors: Manufacturer's standard, but not less than 
five years from date of Substantial Completion. 

2. Warranty Period for Control Boards: Manufacturer's standard, but not less than 
three years from date of Substantial Completion. 
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1.9 FIELD CONDITIONS 

A. Do not allow RTUs to be used for temporary conditioning of structure, unless written 
approval is granted by the Owner. 

B. If used for temporary conditioning, do not operate unit without filters in place. Provide 
clean filters at Substantial Completion. Thoroughly clean airstream components, 
including fans, coils, and other items prior to Substantial Completion. 

PART 2  PRODUCTS 

2.1 DESCRIPTION 

A. AHRI Compliance: 

1. Comply with AHRI 210/240 for testing and rating energy efficiencies for RTUs. 

B. AMCA Compliance: 

1. Comply with AMCA 11 and bear the AMCA-Certified Ratings Seal for air and 
sound performance according to AMCA 211 and AMCA 311. 

2. Damper leakage tested according to AMCA 500-D. 

3. Operating Limits: Classify according to AMCA 99. 

C. ASHRAE Compliance: 

1. Comply with ASHRAE 15 for refrigeration system safety. 

2. Comply with ASHRAE 33 for methods of testing cooling and heating coils. 

D. ASHRAE/IES Compliance: Comply with applicable requirements in 
ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning." 

E. UL Compliance: Comply with UL 1995. 

F. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2.2 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following: 

1. AAON. 

2. Carrier Corporation; a unit of United Technologies Corp. 

3. Daikin Applied. 
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4. Lennox Industries, Inc.; Lennox International. 

5. Trane. 

6. YORK; a Johnson Controls company. 

2.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: RTUs, accessories, and components shall withstand the effects of 
earthquake motions determined according to ASCE/SEI 7. 

B. The term "withstand" means "the unit will remain in place without separation of any 
parts when subjected to the seismic forces specified." 

2.4 CAPACITIES AND CHARACTERISTICS 

A. As indicated on Drawings and as indicated in this Article. 

2.5 CASINGS 

A. General Fabrication Requirements for Casings: Formed and reinforced insulated panels, 
fabricated to allow removal for access to internal parts and components, with joints 
between sections sealed. 

1. Top of casing shall be a single piece, or where seams exist, double-hemmed and 
gasket-sealed. 

B. Exterior Casing Material: Galvanized steel with factory-painted finish, with pitched 
roof panels and knockouts with grommet seals for electrical and piping connections and 
lifting lugs. 

1. Casing shall be fabricated to withstand a minimum 672 hour salt-spray test in 
compliance with ASTM B117. 

C. Casing Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B. 

1. Materials: Manufacturer’s standard foil-faced, fire retardant, glass fiber. 

2. Thickness: Manufacturer’s standard, but no less than 1/2 inch. 

3. Liner materials shall have airstream surface coated with erosion- and 
temperature-resistant coating or faced with a plain or coated fibrous mat or 
fabric. 

4. Liner Adhesive: Manufacturer’s standard. Comply with ASHRAE 62.1. 

D. Condensate Drain Pans: Manufacturer’s standard plastic, dual-sloped, a minimum of 1 
inch deep, and complying with ASHRAE 62.1 for design and construction of drain 
pans. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 289 of 581



RPP-SPEC-63839, Rev. 1 

23 74 16.11 – 5 

1. Drain Connections: Threaded nipple. 

2.6 FANS 

A. Supply-Air Fans: Aluminum or painted-steel plenum-type wheels. Backward-inclined 
type. 

1. Direct-Driven Supply-Air Fans: Motor shall be resiliently mounted in the fan 
inlet. 

2. Fan motors shall be variable- or multi-speed, permanently lubricated. 

B. Condenser-Coil Fan: Single- or multi-speed propeller, mounted on shaft of 
permanently lubricated motors. 

C. Relief-Air Fan: Forward curved, shaft mounted on permanently lubricated motor. 

2.7 COILS 

A. Supply-Air Refrigerant Coil: 

1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-
type vertical distributor. 

2. Coil Split: Manufacturer’s standard. 

B. Condenser Coil: 

1. Flat-tube “microchannel” aluminum coil. 

C. Coils shall be leak tested at the factory to minimum 600 psig prior to assembly and 
minimum 465 psig after assembly. 

2.8 REFRIGERANT CIRCUIT COMPONENTS 

A. Compressor: Hermetic, single-speed scroll, mounted on vibration isolators; with 
internal overcurrent and high-temperature protection, internal pressure relief. 

B. Unit shall be equipped with dual refrigerant circuits and dual compressors. 

C. Refrigeration Specialties: 

1. Refrigerant: R-410A. 

2. Expansion valve. 

3. Refrigerant filter/dryer. 

4. Manual-reset high-pressure safety switch. Provide field-installed switch if not 
factory-installed. 
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5. Automatic-reset low-pressure safety switch. Provide field-installed switch if not 
factory-installed. 

6. Minimum off-time control. 

7. Automatic-reset compressor motor thermal overload. 

8. Brass service valves. 

9. Locking Refrigerant Caps: Factory or field-installed. 

a. Body: Metal, with threading to match each service valve or port. 

b. Caps shall be removable only with special key or tool provided with 
caps. 

2.9 AIR FILTRATION 

A. Minimum arrestance and MERV according to ASHRAE 52.2. 

B. Pleated: Minimum 90 percent arrestance, and MERV 13. 

C. 2-inch thick filter rack installed at factory. 

2.10 ECONOMIZER 

A. Manufacturer’s recommended third-party horizontal economizer powered-exhaust kit, 
consisting of a cabinet with powered relief-air fan, motorized relief-air damper, and all 
necessary controls to provide economizer relief. Kit cabinet shall be installed on the 
horizontal return duct of the unit. 

B. Outdoor air intake shall utilize manufacturer’s standard motorized economizer intake 
damper and connected return-damper linkages or separate actuators. All necessary 
controls shall be provided to provide economizer operation. 

C. Economizer controller shall comply with California Title 24 or 2015 Washington State 
Energy Code requirements for Fault Detection and Diagnostics. 

2.11 DAMPERS 

A. Leakage Rate: Comply with ASHRAE 90.1. 

B. Damper Motor: Modulating with adjustable minimum position. 

C. Relief-Air Damper: May be gravity operated if permitted by local energy code. 

2.12 ELECTRICAL POWER CONNECTIONS 

A. RTU shall have a single connection of power to unit with control-circuit transformer 
with built-in overcurrent protection. 
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B. RTU shall be equipped with a space for field-installation of a unit disconnect switch. 

2.13 CONTROLS 

A. Basic Unit Controls: 

1. Control-voltage transformer. 

2. Wall-mounted thermostat or sensor with the following features: 

a. Cool-off switch. 

b. Fan on-auto switch. 

c. Automatic changeover. 

d. Adjustable deadband. 

e. Exposed set point. 

f. Exposed indication. 

g. Degree F indication. 

h. Unoccupied-period-override. 

3. Controller and thermostat shall have volatile-memory backup. 

4. Safety Control Operation: 

a. Smoke Detectors: Stop fan and close outdoor-air damper if smoke is 
detected. Provide additional contacts for alarm interface to fire-alarm 
control panel. 

b. Low-Discharge Temperature: Stop fan and close outdoor-air damper if 
supply-air temperature is less than 40 deg F. 

5. Scheduled Operation: Occupied and unoccupied periods on seven-day clock 
with a minimum of two programmable periods per day. 

6. Unoccupied Period: 

a. Cooling Setback: System off. 

b. Override Operation: Two hours. 

7. Supply Fan Operation: 

a. Occupied Periods: Run fan continuously. 

b. Unoccupied Periods: Cycle fan to maintain setback temperature. 
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8. Refrigerant Circuit Operation: 

a. Occupied Periods: Cycle or stage compressors to match compressor 
output to cooling load to maintain room temperature. Cycle condenser 
fans to maintain maximum hot-gas temperature or head pressure. 

b. Unoccupied Periods: Cycle compressors to maintain setback 
temperature. 

9. Economizer Outdoor-Air Damper Operation: 

a. Occupied Periods: Open to minimum intake, and maximum 100 percent 
of the fan capacity. Controller shall permit air-side economizer operation 
when outdoor air is less than return air temperature. During 
economizer cycle operation, allow mechanical cooling to supplement 
economizer operation. 

b. Unoccupied Periods: Close outdoor-air damper and open return-air 
damper. Allow economizer cooling operation if conditions are favorable 
during unoccupied periods. 

10. Carbon Dioxide Sensor Operation: 

a. Occupied Periods: Reset minimum outdoor-air ratio down to minimum 
10 percent to maintain maximum 1000-ppm concentration. 

b. Unoccupied Periods: Close outdoor-air damper and open return-air 
damper. 

2.14 ACCESSORIES 

A. Controls to adjust economizer and ventilation operation parameters. 

B. Factory- or field-installed, demand-controlled ventilation. Include return-duct mounted 
carbon dioxide sensor. 

C. Safeties: 

1. Smoke detector. 

2. Condensate overflow switch. 

3. Phase-loss and reversal protection. 

4. High and low pressure control. 

D. Hail guards of galvanized steel, painted to match casing. 

E. Outdoor-air intake weather hood. 
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PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
RTUs. 

B. Examine roughing-in for RTUs to verify actual locations of piping and duct connections 
before equipment installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Equipment Mounting: 

1. Install RTUs on cast-in-place concrete equipment bases. Comply with 
requirements for equipment bases and foundations specified in Section 033000 
"Cast-in-Place Concrete." 

3.3 CONNECTIONS 

A. Comply with duct installation requirements specified in other HVAC Sections. 
Drawings indicate general arrangement of ducts. The following are specific connection 
requirements: 

1. Connect supply ducts to RTUs with flexible duct connectors specified in 
Section 233300 "Air Duct Accessories." 

B. Install field-mounted economizer cabinet connected to return ductwork. Connect 
electrical wiring and controls according to this Section and Division 26 Sections. 

C. Install condensate drain, minimum connection size, with trap and indirect connection to 
nearest roof drain or area drain. 

D. Connect electrical wiring according to Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 

E. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems." 

F. Coordinate with fire-alarm system installation subcontractor for connection to unit 
smoke detectors and shutdown interface. 

G. Install nameplate for each electrical connection, indicating electrical equipment 
designation and circuit number feeding connection. 

1. Nameplate shall be laminated acrylic or melamine plastic signs as specified in 
Section 260553 "Identification for Electrical Systems." 
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2. Nameplate shall be laminated acrylic or melamine plastic signs as layers of 
black with engraved white letters at least 1/2-inch (13-mm) high. 

3. Locate nameplate where easily visible. 

3.4 SPECIALTY APPLICATIONS 

A. Install locking refrigerant caps on refrigerant service valves and ports on equipment 
which is accessible from outdoors and not otherwise secured from unauthorized access. 

1. Caps or ports which are accessible within equipment enclosures or panels using 
only standard tools such as screwdrivers or wrenches shall not be considered 
secure. 

2. Roof mounted equipment which is not accessible from exterior ground level 
without use of ladders or other specialized equipment shall be considered secure 
and caps are not required. 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. After installing RTUs and after electrical circuitry has been energized, test units 
for compliance with requirements. 

2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 

3. Operational Test: After electrical circuitry has been energized, start units to 
confirm proper motor rotation and unit operation. 

4. Test and adjust controls and safeties. Replace damaged and malfunctioning 
controls and equipment. 

C. RTU will be considered defective if it does not pass tests and inspections. 

D. Do not operate unit without filters in place. 

3.6 STARTUP SERVICE 

A.  Perform startup service. 

1. Complete installation and startup checks according to manufacturer's written 
instructions. 

2. Inspect for visible damage to unit casing. 

3. Inspect for visible damage to compressor, coils, and fans. 

4. Inspect internal insulation. 
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5. Verify that labels are clearly visible. 

6. Verify that clearances have been provided for servicing. 

7. Verify that controls are connected and operable. 

8. Verify that filters are installed. 

9. Clean condenser coil and inspect for construction debris. 

10. Remove packing from vibration isolators. 

11. Inspect operation of barometric relief dampers. 

12. Verify lubrication on fan and motor bearings. 

13. Inspect fan-wheel rotation for movement in correct direction without vibration 
and binding. 

14. Adjust fan belts to proper alignment and tension. 

15. Start unit according to manufacturer's written instructions. 

a. Start refrigeration system. 

b. Do not operate below recommended low-ambient temperature. 

c. Complete startup sheets and attach copy with Contractor's startup report. 

16. Inspect and record performance of interlocks and protective devices; verify 
sequences. 

17. Operate unit for an initial period as recommended or required by manufacturer. 

18. Calibrate thermostats. 

19. Adjust and inspect high-temperature limits. 

20. Inspect outdoor-air dampers for proper stroke and interlock with return-air 
dampers. 

21. Start refrigeration system and measure and record the following when ambient is 
a minimum of 15 deg F above return-air temperature: 

a. Coil leaving-air, dry- and wet-bulb temperatures. 

b. Coil entering-air, dry- and wet-bulb temperatures. 

c. Outdoor-air, dry-bulb temperature. 

d. Outdoor-air-coil, discharge-air, dry-bulb temperature. 
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22. Inspect controls for correct sequencing of mixing dampers, refrigeration, and 
normal and emergency shutdown. 

23. Simulate maximum cooling demand and inspect the following: 

a. Compressor refrigerant suction and hot-gas pressures. 

b. Short circuiting of air through condenser coil or from condenser fans to 
outdoor-air intake. 

24. After startup and performance testing and prior to Substantial Completion, 
replace existing filters with new filters. 

3.7 CLEANING AND ADJUSTING 

A. After completing system installation and testing, adjusting, and balancing RTU and air-
distribution systems, clean filter housings and install new filters. 

3.8 DEMONSTRATION 

A.  Train Owner's maintenance personnel to adjust, operate, and maintain RTUs. 

END OF SECTION 23 74 16.11 
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SECTION 23 91 19 

FIXED LOUVERS 

PART 1  GENERAL 

1.1 SUMMARY 

A. This Section includes fixed, extruded-aluminum louvers. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. For louvers specified to bear AMCA seal, include printed catalog pages showing 
specified models with appropriate AMCA Certified Ratings Seals. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  Based on tests performed according to AMCA 500-L. 

PART 2  PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Louvers shall withstand the effects of gravity loads and the 
following loads and stresses within limits and under conditions indicated without 
permanent deformation of louver components, noise or metal fatigue caused by louver-
blade rattle or flutter, or permanent damage to fasteners and anchors.  Wind pressures 
shall be considered to act normal to the face of the building. 

1. Wind Loads:  Determine loads based on a uniform pressure of 20 lbf/sq. ft., 
acting inward or outward. 

B. Seismic Performance:  Louvers, including attachments to other construction, shall 
withstand the effects of earthquake motions determined according to ASCE/SEI 7. 

C. Louver Performance Ratings:  Provide louvers complying with requirements specified, 
as demonstrated by testing manufacturer's stock units identical to those provided, except 
for length and width according to AMCA 500-L. 

2.2 FIXED, EXTRUDED-ALUMINUM LOUVERS 

A. Horizontal, Drainable-Blade Louver: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide 
product indicated on Drawings or comparable product by one of the following: 

a. Greenheck Fan Corporation. 

b. Pottorff. 
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c. Ruskin Company; Tomkins PLC. 

2. Louver Depth: 6 inches. 

3. Frame and Blade Nominal Thickness:  Not less than 0.080 inch for blades and 
0.125 inch for frames. 

4. Mullion Type:  Exposed. 

5. Louver Performance Ratings: 

a. Free Area:  Not less than 7.5 sq. ft. for 48-inch-wide by 48-inch-high 
louver. 

b. Point of Beginning Water Penetration:  Not less than 1200 fpm. 

c. Air Performance:  Not more than 0.10-inch wg static pressure drop at 
800-fpm intake velocity. 

6. AMCA Seal:  Mark units with AMCA Certified Ratings Seal. 

2.3 LOUVER SCREENS 

A. General:  Provide screen at each exterior louver. 

1. Screen Location for Fixed Louvers:  Interior face. 

2. Screening Type:  Bird screening. 

B. Louver Screen Frames:  Same type and form of metal as indicated for louver to which 
screens are attached. 

C. Louver Screening for Aluminum Louvers: 

1. Bird Screening:  Aluminum, 1/2-inch-square mesh, 0.063-inch wire. 

2. Bird Screening:  Stainless steel, 1/2-inch-square mesh, 0.047-inch wire. 

3. Bird Screening:  Flattened, expanded aluminum, 3/4 by 0.050 inch thick. 

2.4 MATERIALS 

A. Aluminum Extrusions:  ASTM B 221, Alloy 6063-T5, T-52, or T6. 

B. Aluminum Sheet:  ASTM B 209, Alloy 3003 or 5005 with temper as required for 
forming, or as otherwise recommended by metal producer for required finish. 

C. Fasteners:  Use types and sizes to suit unit installation conditions. 

1. Use Phillips flat-head or hex-head screws for exposed fasteners unless otherwise 
indicated. 
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2. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners. 

3. For color-finished louvers, use fasteners with heads that match color of louvers. 

D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

2.5 FABRICATION 

A. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with 
allowances made for fabrication and installation tolerances, adjoining material 
tolerances, and perimeter sealant joints. 

B. Join frame members to each other and to fixed louver blades with fillet welds, threaded 
fasteners, or both, as standard with louver manufacturer unless otherwise indicated or 
size of louver assembly makes bolted connections between frame members necessary. 

2.6 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

B. Color Anodic Finish:  AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or 
thicker. 

1. Color: As selected by Architect from full range of industry colors and color 
densities. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Locate and place louvers level, plumb, and at indicated alignment with adjacent work. 

B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to 
screws where required to protect metal surfaces and to make a weathertight connection. 

C. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, 
as indicated. 

D. Protect unpainted galvanized and nonferrous-metal surfaces that are in contact with 
concrete, masonry, or dissimilar metals from corrosion and galvanic action by applying 
a heavy coating of bituminous paint or by separating surfaces with waterproof gaskets 
or nonmetallic flashing. 

3.2 ADJUSTING 

A. Restore louvers damaged during installation and construction so no evidence remains of 
corrective work.  If results of restoration are unsuccessful, as determined by Architect, 
remove damaged units and replace with new units. 
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END OF SECTION 23 91 19 
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SECTION 26 05 02 

BASIC ELECTRICAL REQUIREMENTS 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. This section covers the Work required in conjunction with other Division 26 
specifications necessary to procure, detail, manufacture, deliver to the jobsite, and 
install the electrical systems. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. National Electrical Contractors Association (NECA) 

 National Electrical Installation Standards 

B. National Electrical Manufacturers Association (NEMA) 

NEMA Z535.4 Product Safety Signs and Labels 

C. National Fire Protection Association (NFPA) 

NFPA 70, 2017  National Electrical Code (NEC) 

D. Underwriters Laboratories (UL) 

1.3 SUBMITTALS 

A. See Contract Statement of Work for submittal procedures. 

1.4 QUALITY ASSURANCE 

The Seller shall comply with the following Quality Assurance requirements in addition to those 
of the Contract Statement of Work: 

A. Provide the Work in accordance with the NEC.  Electrical material and equipment shall 
be accepted, certified, listed, labeled, or otherwise determined safe by a Nationally 
Recognized Testing Laboratory (NRTL) and indicated by an NRTL label applied by the 
manufacturer or labeled by an NRTL representative following an NRTL field 
evaluation to provide basis for approval under NEC. 
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B. Materials and equipment manufactured within the scope of standards published by UL, 
shall conform to those standards and shall have an applied UL listing mark or label. 

C. Electrical inspection shall be performed by personnel that are certified to perform NEC 
inspections. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. See Statement of Work.  

B. All components, unless specified otherwise in this section or related sections, shall be 
compatible with being transported by public roadway to contract specified destination. 
Items shall either be self-supporting or provided with packing and dunnage to ensure 
their stability and protection from damage. 

PART 2  PRODUCTS 

2.1 GENERAL 

A. Where two or more units of the same class of material or equipment are required, 
provide products of a single manufacturer.  Component parts of materials or equipment 
need not be products of the same manufacturer. 

B. Material and equipment installed in heated and air-conditioned areas shall be capable of 
continuous operation at their specified ratings within an ambient temperature range of 
40°F to 104°F. 

C. Materials and equipment installed outdoors shall be capable of continuous operation at 
their specified rating within the ambient temperature range of -25°F to 115°F unless 
otherwise specified on Drawings. 

D. Electrical ratings of materials and equipment that are reduced by increased elevation 
shall be derated as required for Site elevation. 

2.2 EQUIPMENT FINISH  

A. Manufacturer’s standard finish color, except where specific color is indicated.  If 
manufacturer has no standard color, finish equipment in accordance with light gray 
color finish as approved by the TOC Construction Representative. 

2.3 SIGNS AND LABELS 

A. Sign size, lettering, and color shall be in accordance with NEMA Z535.4. 

PART 3  EXECUTION 

3.1 GENERAL 

A. Electrical Drawings show general locations of equipment, devices, and raceway, unless 
specifically dimensioned.  Contractor shall be responsible for actual location of 
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equipment and devices and for proper routing and support of raceways, subject to 
approval of TOC Construction Representative. 

B. Check approximate locations of light fixtures, switches, electrical outlets, equipment, 
and other electrical system components shown on Drawings for conflicts with openings, 
structural members, and components of other systems and equipment having fixed 
locations.  In the event of conflicts, notify TOC Construction Representative in writing. 

C. Install work in accordance with NECA National Electrical Installation Standards, unless 
otherwise specified. 

D. Keep openings in boxes and equipment closed during construction. 

E. Lay out work carefully in advance.  Do not cut or notch any structural member or 
building surface without specific approval of TOC Construction Representative.  
Carefully perform cutting, channeling, chasing, or drilling of floors, walls, partitions, 
ceilings, paving, or other surfaces required for the installation, support, or anchorage of 
conduit, raceways, or other electrical materials and equipment.  Following such work, 
restore surfaces to original condition. 

3.2 COMBINING CIRCUITS INTO COMMON RACEWAY 

A. Do not combine raceways where conduit numbers or wire run numbers are shown on 
the Drawings. 

B. Homerun circuits shown on Drawings indicate functional wiring requirements for 
power and control circuits.  Circuits may be combined into common raceways in 
accordance with the following requirements: 

1. Analog control circuits from devices in same general area to same destination. 

a. No power circuits shall be combined in same conduit with analog 
circuits. 

b. No Class 2 or Class 3 circuits shall be combined with power or Class 1 
circuits. 

c. Analog circuits shall be continuous from source to destination.  Do not 
splice or combine into a multi-pair cable without authorization of TOC 
Construction Representative. 

d. Raceways, where sizing not shown on the design drawings, shall be 
sized per the NEC. 

e. Changes shall be documented on record drawings. 

2. Discrete control circuits from devices in the same general area to the same 
destination. 

a. No power circuits shall be combined in same conduit with discrete 
circuits. 
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b. No Class 2 or Class 3 circuits including, but not limited to, HVAC 
control circuits, fire alarm circuits, and paging system circuits shall be 
combined with power or Class 1 circuits. 

c. Raceways, where sizing not shown on the design drawings, shall be 
sized per the NEC. 

d. Changes shall be documented on record drawings. 

3. Power circuits from loads in same general area to same source location. 

a. Lighting Circuits:  Combine no more than three circuits to a single 
raceway.  Provide a separate, identified neutral conductor for each 
120-volt and 277-volt circuit.  Contractor shall be responsible for 
increasing conduit and conductor size if derating is required by NEC. 

b. Receptacle Circuits, 120-Volt Only:  Combine no more than three 
circuits to a single raceway.  Provide a separate identified neutral 
conductor for each circuit.  Contractor shall be responsible for increasing 
conduit and conductor size if derating is required by NEC. 

c. All Other Power Circuits:  Unless shown on the drawings, do not 
combine power circuits without authorization of TOC Construction 
Representative and after applicable derating is applied in accordance 
with the NEC. 

3.3 NAMEPLATES, SIGNS, AND LABELS 

A. Arc Flash Protection Warning Signs: 

1. Field mark switchboards and panelboards to warn qualified persons of potential 
arc-flash hazards.  Locate marking so to be clearly visible to persons before 
working on energized equipment. 

2. Use arc flash hazard boundary, energy level, shock hazard, bolted fault current, 
and equipment name from TOC Construction Representative as basis for 
warning signs. 

B. Equipment Nameplates: 

1. Provide a nameplate to label electrical equipment including tap cabinets, 
panelboards, motor starters, adjustable speed drives, transformers, terminal 
junction boxes, disconnect switches, light switches, control stations, receptacles, 
and lights. 

2. Panelboards and motor starter enclosures shall include equipment designation, 
service voltage, phases, power source, and circuit number.  Nameplate shall be 
provided in accordance with the nameplate schedule provided on the drawings. 

3. Transformer and disconnect switch shall include equipment designation, power 
source, and circuit number. 
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4. Motor starter and adjustable speed drive shall include equipment designation 
and power source.  Include circuit number when power source is a switchboard 
or panelboard. 

5. Lighting switch and receptacles shall include power source and circuit number. 

6. Control station shall include controlled equipment designation. 

7. Provide a nameplate to label HVAC and plumbing equipment including electric 
heaters, heat pumps, air handling and makeup units, water heaters, exhaust fans, 
supply fans, and freeze-proof safety showers.  Include equipment designation, 
power source, and circuit number. 

3.4 LOAD BALANCE 

A. Drawings and Specifications indicate circuiting to electrical loads and distribution 
equipment. 

B. Balance electrical load between phases as nearly as possible on panelboards, and other 
equipment where balancing is required. 

C. When loads must be reconnected to different circuits to balance phase loads, maintain 
accurate record of changes made, and provide as-builta that lists final circuit 
arrangement.  Obtain TOC Construction Representative approval prior to relocating or 
reconnecting loads.  

3.5 CLEANING AND TOUCHUP PAINTING 

A. Cleaning:  Throughout the Work, clean interior and exterior of devices and equipment 
by removing debris and vacuuming. 

B. Touchup Paint: 

1. Touchup scratches, scrapes, and chips on exterior and interior surfaces of 
devices and equipment with finish matching type, color, and consistency and 
type of surface of original finish. 

2. If extensive damage is done to equipment paint surfaces, refinish entire 
equipment in a manner that provides a finish equal to or better than factory 
finish, that meets requirements of Specification, and is acceptable to TOC 
Construction Representative. 

3.6 PROTECTION FOLLOWING INSTALLATION 

A. Protect materials and equipment from corrosion, physical damage, and effects of 
moisture on insulation and contact surfaces. 

B. When equipment intended for indoor installation is installed at Contractor’s 
convenience in areas where subject to dampness, moisture, dirt or other adverse 
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atmosphere until completion of construction, ensure adequate protection from these 
atmospheres is provided and acceptable to TOC Construction Representative. 

END OF SECTION 26 05 02 
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SECTION 26 05 19 

LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Building wire (600V) 

B. TC cable (2000V and 600V) 

C. Wire and cable connectors 

D. Insulating tape and tubing 

E. Wire pulling lubricant 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the 
extent designated in this Section.  Referenced documents are those current as of the date 
of this Section unless otherwise indicated. 

A. ASTM International (ASTM)  

ASTM B3 Standard Specification for Soft or Annealed Copper 
Wire 

ASTM D3005 Standard Specification for Low-Temperature 
Resistant Vinyl Chloride Plastic Pressure-Sensitive 
Electrical Insulating Tape 

B. National Electrical Contractors Association (NECA) 

NECA 1 Standard for Good Workmanship in Electrical 
Contracting 

C. National Fire Protection Association (NFPA) 

NFPA 70, 2017 National Electrical Code (NEC) 

D. Institute of Electrical and Electronics Engineers (IEEE) 

IEEE 422 IEEE Guide for the Design and Installation of Cable 
Systems in Power Generating Stations 
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IEEE 1210 Standard Tests for Determining Compatibility of 
Cable-Pulling Lubricants with Wire and Cable 

E. Underwriters Laboratories (UL) 

UL 44 Thermoset-Insulated Wires and Cables 

UL 83 Thermoplastic-Insulated Wires and Cables 

UL 486A-486B Wire Connectors 

UL 486C Splicing Wire Connectors 

UL 486D Sealed Wire Connector Systems 

UL 510 Standard for Polyvinyl Chloride Polyethylene and 
Rubber Insulating Tape 

UL 1277 Standard for Electrical Power and Control Tray 
Cables with Optional Optical-Fiber Members 

1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. Approval Required 

1. Project Record Documents: Submit project record documents including 
specified certifications and all field test reports. 

C. Approval Not Required 

1. Catalog Data:  Conductors/cables; compression connectors; indicate 
compression tools and dies that will be used. 

1.4 QUALITY ASSURANCE 

A. Comply with the NEC for components and installation. 

B. Provide products that are listed and labeled by a Nationally Recognized Testing 
Laboratory (NRTL) for the application and environment in which installed. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Deliver, store, protect, and handle products according to manufacturer’s 
instructions and NECA 1. 
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PART 2  PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to the Contract Statement of Work. 

2.2 CONDUCTORS 600 VOLTS AND BELOW  

A. General: 

1. Description:  Single conductor 600 V, 90°C insulated wire. 

2. Conductor: 

a. 98% conductivity, annealed, uncoated copper (per ASTM B3) 
solid or stranded as specified in Part 3 of this Section. 

b. 120 V circuits, 10 AWG and smaller:  Solid or stranded copper. 

c. All other circuits:  Stranded Copper. 

3. Insulation:  The following types unless otherwise indicated on the 
Drawings. 

a. 1 AWG and smaller, Type THHN/THWN-2 per UL 83. 

b. 1/0 AWG and larger, Type XHHW per UL 44 or Type 
THHN/THWN-2 per UL 83.  

B. Color code conductors as follows: 

1. Use colored insulation for color coding conductors 6 AWG and smaller. 

2. Use water and oil resistant colored plastic adhesive tape, 3/4 in. minimum 
width, for color coding conductor 4 AWG and larger.  Manufacturer:  
3M “Scotch 35.” 

3. Provide black conductor insulation where colored tape is used for color 
coding.  
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4. Use the following color codes for AC power system conductors: 

Conductor Color Codes 
System Voltage:  

Conductor: 

480Y/277V 120/240V 208Y/120V 

Phase A: Red Black Black 
Phase B: Yellow Brown Purple 
Phase C: Blue --- Brown 
Grounded 
(Neutral): 

White/Gray White/Gray White/Gray 

Equipment 
Grounding: 

Green Green Green 

Isolated Ground: --- --- --- 
Switched: Purple Blue Black 

 
5. Use the following color codes for DC power system conductors: 

Positive: Red 
Negative: Black 

6. Provide color code for control conductors as indicated on equipment or 
control system manufacturer’s drawings. 

2.3 TC-ER CABLE 

A. Provide tray cable (Type TC-ER) that complies with UL 1277, the NEC, and this 
Section. 

B. TC-ER cable shall be rated 90°C, minimum of 600V insulation rating, UL listed, 
sunlight and weather resistant, rated for direct burial and rated for variable 
frequency drive (VFD) use where specified on the Drawings.  TC cable rated for 
VFD use shall have a 2,000V insulation rating.   

C. Provide TC-ER cables with quantities and sizes (minimum 12 AWG for power) of 
conductors as indicated on the Drawings. 

D. TC-ER cable manufacturer:  General Cable or equal.  

2.4 WIRING CONNECTORS  

A. For splices and taps on copper wire, sizes 8 AWG and smaller, use pressure type, 
or spring type rated for use with copper conductors with insulating caps or covers 
rated for 600V and 105°C that are NRTL-listed to UL 486C.  Thomas and Betts 
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Corporation “Sta-Kon®4,” 3M Company “Scotchlok,” or approved substitute, 
where required by the NEC. 

B. For splices and taps on copper wire, sizes 6 AWG through 1 AWG, use the 
following materials: 

1. Tin-plated copper split-bolt connectors that meet the requirements in 
UL 486A-486B; provide with matching 600V snap-on insulating cover.  
Manufacturer:  FCI Burndy “Type KSA” with “Type SC” insulating 
cover. 

2. Multi-tap connectors that meet the requirements of UL 486A-486B that 
have two or more range-taking mechanical lugs and matching 600V 
insulated cover.  Manufacturers:  Burndy ‘POLYTAP” or “UNITAP,” 
Ilsco®5 “Type PCT,” Blackburn®Error! Bookmark not defined. 
“AMT.” 

C. For copper wire, sizes 1/0 AWG and larger, use UL 486A-486B listed 
circumferential or hexagonal crimp compression terminals, splices, or adapters. 

1. Provide compression terminals and splices made from electro-tin plated 
seamless copper tubing and marked with wire size, die index/color code, 
and number/locations of crimps.  Manufacturers:  FCI Burndy Types 
“YA,” “YA-L,” “YA-L-NT,” “YS,” and “YC-C.”  Thomas & Betts 
“Color-Keyed.” 

2. Provide straight and offset compression adapters made from electro-tin 
plated aluminum, NRTL-listed for use on copper conductors, and marked 
with wire size, die index / color code, and number / locations of crimps.  
Each adapter shall include a 600V, 90°C rated insulating cover.  
Manufacturer:  FCI Burndy Types “AYP” and “AYPO.” 

3. Range-taking, die-less, or indenter-applied terminals are not acceptable for 
control wiring.  Use nylon insulated crimp-on terminals with insulation 
grip that meet the requirements of UL 486A-486B.  Manufacturer:  
3M “Scotchlok MNG,” Thomas & Betts “Sta-Kon.” 

4. Use ring tongue terminals for nutted studs.  

5. Use flanged fork terminals for barrier terminal blocks.   

D. Insulation-piercing type connectors are not acceptable for power or control 
wiring. 

 
4 Sta-Kon is a registered trademark of Thomas & Betts International, Inc., Wilmington, Delaware. 
5 Ilsco is a registered trademark of llsco Corporation, Cincinnati, Ohio. 
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2.5 INSULATING TAPE AND TUBING 

A. For making re-enterable tape-insulated splices and connections, provide varnished 
cambric electrical insulating tape made of cotton cambric fabric that is oil primed 
and coated with electrical insulating varnish.  Manufacturer:  3M “Scotch 2510” 
(no adhesive) and “Scotch 2520” (pressure-sensitive adhesive). 

B. Insulate taped splices and connections using ethylene propylene rubber tape that 
meets the requirements of UL 510 and is rated for 90°C continuous operation and 
130°C short-term overload service.  Manufacturer:  3M “Scotch 130C.” 

C. For the outer covering of tape-insulated splices and connections use vinyl plastic 
tape that meets the requirements of UL 510 and has the following characteristics: 

1. 8.5 mil minimum thickness. 

2. ASTM D3005, Rated 600V and 105°C, suitable for indoor and outdoor 
applications. 

3. Retains flexibility, adhesion, and applicable at temperature ranges from 
0 through 100°F without loss of physical or electrical properties. 

4. Resistant to abrasion, moisture, alkalis, acid, corrosion, and sunlight. 

5. Manufacturer:  3M “Scotch Super 88.” 

D. Provide heat shrinkable tubing that meets the requirements of UL 486D and has 
the following characteristics: 

1. Rated 600V. 

2. Factory applied adhesive/sealant. 

3. Split resistant.  

4. Manufacturer:  3M “ITCSN.” 

E. Use motor lead splicing kits to insulate and seal connections to leads for motors 
rated 480V and less.  Manufacturer:  3M “5300 Series.”  

2.6 WIRE PULLING LUBRICANT 

A. Provide NRTL-listed wire pulling lubricant that is compatible with the conductor 
insulation or jacket, has a maximum coefficient of dynamic friction of 0.25, and 
leaves no flammable residue.  For cold weather installations, provide wire pulling 
lubricant suitable for conduit temperature.  
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B. Manufacturer:  

1. For conduit temperature above freezing: American Polywater Corporation, 
“Polywater” “Lubricant J.” 

2. For conduit temperature below freezing: American Polywater Corporation, 
“Polywater” “Lubricant WJ.” 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that work of other trades has not damaged wires and cables. 

B. Verify raceway/conduit installation is complete and supported. 

C. Verify that field measurements are as shown on Drawings. 

D. Wire and cable routing shown on Drawings is approximate unless dimensioned.   

1. Route wire and cable as required meeting project conditions.  

2. Where cable routing is not shown, and destination only is indicated, 
determine exact routing and lengths required to meet field conditions. 

3.2 PREPARATION 

A. Do not handle or pull cables that are colder than +15°F.  Store cold cables for at 
least 24 hours in a heated building prior to installation.  

3.3 TYPE TC CABLE INSTALLATION 

A. Install TC cables according to the NEC and requirements in this Section. 

B. Install and support Type TC cables as required in Article 336 of the NEC.  

3.4 CONNECTOR INSTALLATION 

A. Install conductors in terminals, splices, adapters, and connectors in accordance 
with the manufacturer’s instructions.  Have the manufacturer’s installation 
instructions available at the construction site. 

B. Make splices, taps, and terminations to carry full ampacity of conductors with no 
perceptible temperature rise above the conductor temperature. 

C. Do not nick conductors when removing insulation. 

D. Do not cut conductor strands to fit into connectors, splices, adapters, or terminals. 
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E. Make connections using clean connection surfaces.  Wire brush conductors 
immediately before installing lugs, terminals, splices, or adapters. 

F. Connect conductors 1/0 AWG and larger using compression terminals at the 
locations described below.  Compression terminals shall be installed where there 
is adequate wire bending space to accommodate compression terminals.  Select 
compression terminals suitable for the conductor sizes, materials, and termination 
point configurations.  Install compression terminals using the manufacturer’s 
recommended dies and minimum 12-ton force compression tools. 

1. Circuit breakers with frame size greater than 100 amperes that are NRTL-
listed for use with compression terminals.   

2. Safety switches and fused switches rated more than 100 amperes. 

3. Transformers; refer to Section 26 22 13, “Low Voltage Distribution 
Transformers.” 

4. Panelboards and similar service and distribution equipment. 

5. Utilization equipment connections that are NRTL-listed for use with 
compression terminals. 

G. For conductors sized 1/0 AWG and larger, and where compression lugs cannot be 
installed, connect using mechanical lugs, in the locations or conditions described 
below. 

1. Connection points not NRTL-listed for either compression terminals or 
compression adapters. 

2. Where there is insufficient wire bending space to accommodate either 
compression terminals or compression adapters. 

H. Connect outlets and components to wiring and to ground as indicated and 
instructed by manufacturer.  Tighten connectors and terminals; including screws 
and bolts, according to equipment manufacturer’s published torque-tightening 
values for equipment connectors.   

3.5 INSULATING TAPE AND TUBING INSTALLATION 

A. Install insulating tape and tubing in accordance with the manufacturer’s 
instructions.  Have the manufacturer’s installation instructions available at the 
construction site. 

B. Insulate splices and taps of irregular shapes with manufactured insulating covers 
or insulating tape built up to not less than 150% of insulation rating of conductor. 

1. Apply varnished cambric tape over connections where re-entry is likely, 
such as motor lead connections. 
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2. Use rubber insulating tape in half-lapped layers to develop the basic 
insulation over splices and taps. 

3. Use vinyl plastic tape in half-lapped layers to provide the outer protective 
covering over splices and taps. 

C. Insulate cylinder shaped splices and taps, connector barrels, and adapter barrels 
using heat shrinkable insulating tubing, insulating covers manufactured for the 
connector, or tape insulation as described above. 

3.6 IDENTIFICATION 

A. Identify wire and cable under provisions of Section 26 05 53, “Identification for 
Electrical Systems.” 

B. Identify each conductor with its circuit number or other designation indicated on 
Drawings. 

C. Apply color coding tape on conductors at each termination, splice, junction, and 
pull box.   

3.7 FIELD QUALITY CONTROL 

A. Observe conductors and cables during the installation process. 

1. Reject and replace entire reels, rolls, or boxes containing conductors or 
cables with material or manufacturing defects. 

2. Reject and replace cable or conductor segments that have been kinked, 
dented, or otherwise damaged during handling or installation. 

B. Perform the following inspections:  

1. Inspect exposed conductors and cables for: 

a. Material defect and physical damage. 

b. Correct conductor size, material, and insulation type. 

c. Correct color coding and identification. 

d. Proper connections in accordance with the Drawings. 

2. Inspect connections for: 

a. Correct connector size and type according to the Specifications and 
Drawings. 
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b. The use of the correct compression dies and the correct number of 
crimps on compression connectors in accordance with the 
connector manufacturer’s instructions. 

C. Perform the following tests: 

1. Before connecting conductors to equipment, use a megohmmeter in a 
1-minute test to verify the insulation integrity of each service conductor 
and feeder conductor, and all conductors in 480 V circuits, with respect to 
ground and other conductors in the same raceway.  

a. Use 1000VDC to test conductors rated 600 and 2000V and 
500VDC for conductors rated 300V or less. 

b. Insulation test values shall be in accordance with the following: 

i. Conductors with 300V insulation rating and insulation 
resistances over 25 megohms are acceptable. 

ii. Conductors with 600V insulation rating and insulation 
resistances over 100 megohms are acceptable. 

iii. Conductors with 2000V insulation rating and insulation 
resistances over 500 megohms are acceptable. 

c. Conductors with insulation resistances less than indicated above 
shall be investigated. 

2. Prior to connecting conductors to equipment, test continuity to ensure 
proper circuit is identified to facilitate correct connection of each power 
circuit conductor and each control circuit conductor. 

3. Test the equipment and wiring for continuity and unintentional grounds, 
and verify proper phase sequence and voltage at equipment served before 
attempt is made to operate equipment. 

4. Perform insulation resistance testing on electric heat trace cable at 
installation, before and after insulation is installed, in accordance with 
manufacturer’s instructions. 

5. Measure and record the tightness of not less than 10% of each size and 
type of mechanical or bolted connection using a calibrated torque wrench 
or torque screwdriver.  Additionally, verify proper crimping method, as 
applicable. 

a. Compare measured torque with torque recommended by the 
connector manufacturer or as shown in Attachment 1, 
“Recommended Tightening Torque per UL 486A-486B.”  
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b. If any connection is found to be less than 90% of the recommended 
torque, notify the Buyer’s Technical Representative and re-torque 
all bolted connections on the Project. 

D. Remove and replace defective, incorrect, or improperly installed conductors and 
connectors.  Re-inspect and re-test replacement conductors and connectors. 

E. Submit test and inspection records to the Buyer’s Technical Representative. 

F. Verify inspections and tests required by other Sections are completed before 
conductors may be energized. 
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SECTION 26 05 19 – ATTACHMENT 1 

RECOMMENDED TIGHTENING TORQUE PER UL 486A-486B 

Table 21 - Tightening torque for screws 
Conductor Size installed in 

Connector 

Tightening Torque, N•m (lbf-in) 
Slotted Head No. 10 and Larger* Hexagonal Head – External Drive 

Socket Wrench Slot Width – 1.2mm 
(.047 in) or Less and 
Slot Length – 6.4mm 

(1/4 in.) or less 

Slot Width – Over 1.2mm 
(.047 in) or Slot Length –  
Over 6.4mm (1/4 in.) or 

less 

AWG or 
kcmil mm2 Split-Bolt 

Connectors 
Other 

Connectors 

30 - 10 .05 - 5.3 2.3 (20) 4.0 (35) 9.0 (80) 8.5 (75) 
8 8.4 2.8 (25) 4.5 (40) 9.0 (80) 8.5 (75) 

6 - 4 13.2 - 21.2 4.0 (35) 5.1 (45) 18.6 (165) 12.4 (110) 
3 26.7 4.0 (35) 5.6 (50) 31.1 (275) 16.9 (150) 
2 33.6 4.5 (40) 5.6 (50) 31.1 (275) 16.9 (150) 
1 42.4 - 5.6 (50) 31.1 (275) 16.9 (150) 

1/0 - 2/0 53.5 - 67.4 - 5.6 (50) 43.5 (385) 20.3 (180) 
3/0 - 4/0 85.0 - 107.2 - 5.6 (50) 56.5 (500) 28.2 (250) 
250 - 350 127 - 177 - 5.6 (50) 73.4 (650) 36.7 (325) 

400 203 - 5.6 (50) 93.2 (825) 36.7 (325) 
500 253 - 5.6 (50) 93.2 (825) 42.4 (375) 

600 - 750 304 - 380 - 5.6 (50) 113.0 (1000) 42.4 (375) 
800 - 1000 406 - 508 - 5.6 (50) 124.3 (1100) 56.5 (500) 
1250 - 2000 635 - 1000 - - 124.3 (1100) 67.8 (600) 

* For values of slot width or length not corresponding to those specified, select the largest torque value associated with the 
conductor size.  Slot width is the nominal design value.  Slot length shall be measured at the bottom of the slot. 

 
 

Table 22 - Tightening torque for slotted head screws smaller than No. 10 intended for use with 
8 AWG (8.4 mm2) or smaller conductors 

Slot Length of Screw* Tightening Torque, N•m (lbf-in) 
Slot Width of Screw 
Smaller than 1.2mm 

(.047 in.) 

Slot Width of Screw 1.2mm 
(.047 in.) and larger** mm inch 

Less than 4  Less than 
5/32 0.79 (7) 1.0 (9) 

4 5/32 0.79 (7) 1.4 (12) 
4.8 3/16 0.79 (7) 1.4 (12) 
5.6 7/32 0.79 (7) 1.4 (12) 
6.4 1/4 1.0 (9) 1.4 (12) 
7.1 9/32 - 1.7 (15) 

Above 7.1 Above 9/32 - 2.3 (20) 
* For slot lengths of intermediate values, select torques pertaining to next shorter slot length. 

Also see Table 21 for screws with multiple tightening means. 
Slot length shall be measured at the bottom of the slot. 

** Slot width is the nominal design value 
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Table 23 - Tightening torque for screws with recessed Allen or Square drives 

Socket Width Across Flats* Tightening Torque, N•m 
(lbf-in) mm inch 

3.2  1/8 5.1 (45) 
4.0 5/32 11.3 (100) 
4.8 3/16 13.6 (120) 
5.6 7/32 16.9 (150) 
6.4 1/4 25.4 (225) 
7.9 5/16 33.9 (300) 
9.5 3/8 45.2 (400) 

12.7 1/2 56.6 (500) 
14.3 9/16 67.8 (600) 

* See Table 21 for screws with multiple tightening means 
 
 

END OF SECTION 26 05 19 
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SECTION 26 05 26 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Connection to Grounding Electrode System. 

B. Circuit and System Grounding. 

C. Enclosure and Equipment Grounding System. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. ASTM International (ASTM)  

ASTM B8 Standard Specification for Concentric-Lay Stranded 
Copper Conductors 

B. Institute of Electrical and Electronics Engineers (IEEE)  

IEEE 81 Guide for Measuring Earth Resistivity, Ground 
Impedance and Earth Surface Potentials of a Grounding 
System 

IEEE 837 IEEE Standard for Qualifying Permanent Connections 
used in Substation Grounding 

C. National Fire Protection Association (NFPA) 

NFPA 70, 2017 National Electrical Code (NEC) 

D. Underwriters Laboratories (UL)  

UL 486A-486B Wire Connectors and Soldering Lugs for Use with Copper 
Conductors 

UL 486C Splicing Wire Connectors 

1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   
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B. Approval Required 

1. None. 

C. Approval Not Required 

1. Test Reports. 

1.4 QUALITY ASSURANCE 

A. Comply with the NEC for components and installation. 

B. Provide products that are listed and labeled by a Nationally Recognized Testing 
Laboratory (NRTL) for the application and environment in which installed. 

1.5 RECEIVING, STORING, AND PROTECTING 

A. Receive, store, protect, and handle products according to manufacturer’s instructions. 

PART 2  PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted in accordance with the requirements of the Contract 
Statement of Work. 

2.2 GROUNDING ELECTRODE CONDUCTOR 

A. Provide bare stranded, soft temper copper cable that conforms to ASTM B8. 

2.3 EQUIPMENT GROUNDING CONDUCTORS 

A. Provide NRTL-listed THHN/THWN insulated copper wire. 

B. Use solid grounding conductors 12 AWG and smaller where not subject to vibration or 
repeated flexing. 

C. Use stranded grounding conductors for 10 AWG and larger. 

D. Use stranded grounding conductors where subject to vibration or repeated flexing.   

E. Color code grounding conductors as follows: 

1. Equipment ground: 

a. Conductors 6 AWG and smaller:  Green colored insulation. 

b. Conductors 4 AWG and larger:  Green colored insulation or black 
colored insulation with 3/4 in. wide band of water and oil-resistant green 
plastic adhesive tape. 
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2.4 GROUND PLATES 

A. Provide ground plates designed for flush mounting in concrete.   

B. Furnish copper alloy castings with four 1/2 in. x 13 in. threaded holes at 
1.75 in. x 1.75 in. NEMA spacing and a welding stud or compression connection 
suitable for 2 AWG to 250 kcmil copper conductor. 

C. Manufacturer:  Burndy “YGF.” 

2.5 CONDUIT GROUNDING BUSHINGS 

A. Provide NRTL-listed, galvanized malleable iron, 150°C rated insulated throat 
grounding bushings with lay-in type ground cable lugs. 

B. Manufacturers:  O-Z/Gedney6® Type “BLG.”  

2.6 COMPRESSION GROUNDING CONNECTIONS 

A. Provide wrought copper connectors, terminals, taps, and splices for making irreversible 
compression grounding connections.   

B. Furnish NRTL-listed grounding connectors that are suitable for direct burial and have 
been tested successfully according to the requirements of IEEE 837. 

C. Provide connector manufacturer’s hydraulic compression tools and dies that match the 
connectors. 

D. Match connector and die size to material shapes and conductor sizes to be joined. 

E. Use two-hole heavy-duty compression lugs for bolted connections to ground bars, 
ground plates, and equipment ground pads. 

F. Manufacturer:  Burndy “Hyground®Error! Bookmark not defined..” 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that work of other trades has not damaged grounding or bonding connections. 

B. Verify that field measurements are as shown on Drawings. 

C. Grounding cable routing shown on Drawings is approximate unless dimensioned. 

1. Install and route cable as required meeting project conditions.  

 
6 Gedney is a registered trademark of Appleton GRP LLC, Rosemont, Illinois. 
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2. Where cable routing is not shown, and destination only is indicated, determine 
exact locations, routing, and lengths required to meet project conditions. 

3.2 PREPARATION 

A. Examine equipment that is to receive grounding and bonding material for compliance 
with installation tolerances and other conditions.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

3.3 GENERAL 

A. Comply with the requirements of the NEC, this Section, and the Drawings. 

B. Install grounding and bonding material according to manufacturer’s instructions.  Have 
the manufacturer’s installation instructions available at the construction site. 

C. Use the following connection methods unless otherwise specified or indicated on the 
Drawings: 

1. Make bolted connections using bolts, nuts, flat washers, and toothed lock 
washers suitable for the connector and the installation environment; acceptable 
materials include high strength silicon bronze and 18-8 alloy stainless steel.  

2. Make irreversible bolted connections using 18-8 alloy stainless steel tamper-
resistant bolts and tamper-resistant nuts along with flat washers, and toothed 
lock washers.  Tamper-resistant nuts and bolts must resist loosening with 
common tools; acceptable tamper-resistant fasteners include penta-head, break-
away, and oval designs.  

D. Tighten grounding and bonding connectors and terminals, including screws and bolts, in 
accordance with manufacturer’s published torque tightening values for connectors and 
bolts.  Where manufacturer’s torquing requirements are not indicated, tighten 
connections to comply with torque tightening values specified in Section 26 05 19, 
“Low Voltage Electrical Power Conductors and Cables”, Attachment 1, 
“Recommended Tightening Torque per UL 486A-486B.”  Use a calibrated torque 
wrench. 

E. Use hydraulic compression tools to provide the correct circumferential pressure for 
compression connectors.  Follow connector manufacturer’s installation instructions and 
use tools and dies recommended by the manufacturer of the connectors.  Provide 
embossing die code or other standard method to make a visible indication that a 
connector has been adequately compressed. 

F. Make connections in such a manner as to minimize possibility of galvanic action or 
electrolysis.  Select connectors, connection hardware, conductors, and connection 
methods so metals in direct contact will be galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to assure high conductivity and 
make contact points closer in order of galvanic series. 
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2. Make connections with clean bare metal at points of contact. 

3. Make aluminum to steel connections with stainless steel separators and 
mechanical clamps. 

4. Make aluminum to galvanized steel connections with tin-plated copper jumpers 
and mechanical clamps. 

5. Coat and seal connections involving dissimilar metals with inert material to 
prevent future penetration of moisture to contact surfaces. 

3.4 GROUNDING ELECTRODE SYSTEM 

A. Install in accordance with the NEC. 

B. Concrete-encased grounding electrodes, coordinate with structural on installation of 
concrete encased electrode. 

1. Install a concrete-encased grounding electrode in lower part of perimeter footing 
or grade beam to form a complete and continuous loop around the structure.  
Encase electrode with at least 2 in. of concrete from the bottom of foundation or 
footing.  Use one of the following materials for the electrode: 

a. Bare or zinc galvanized or other electrically conductive coated steel 
reinforcing bars, minimum 1/2-in. diameter.  Bond reinforcing rods 
together using steel wire ties or other effective means. 

b. Bare 4/0 copper conductor unless otherwise shown on the Drawings.  
Space cable from the bottom and sides of the grade beam so it has at 
least 2 in. of concrete coverage.  Bond to rebar in one place. 

c. Perform NEC inspection of grounding electrode prior to concrete 
placement. 

C. Install ground plates flush with top of concrete.  Locate ground plates adjacent to 
electrical equipment.  Bond grounding electrode to ground plates with UL-listed 
compression fittings. 

D. Install ground rods as shown on the drawings. 

3.5 CIRCUIT AND SYSTEM GROUNDING 

A. Bond service entrance equipment ground bus to grounding electrode system; use ground 
cable as indicated on the Drawings, or not smaller than the grounding electrode 
conductor required by the NEC and not smaller than 4 AWG. 

B. In the service entrance equipment, connect the neutral bus to the ground bus using a 
bonding jumper not smaller than the grounding electrode conductor required by the 
NEC; do not use a bonding screw for this purpose.  Make no other neutral-to-ground 
connections on the load side of the service entrance disconnect. 
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C. Separately Derived Systems: 

1. Connect ground bus of first disconnecting means for separately derived systems 
(e.g., dry type transformers) to the nearest ground plate (preferred) or building 
structural steel column; use grounding conductor sized as shown on the 
Drawings or as required by the NEC. 

2. At the first system overcurrent device or disconnecting means, connect the 
neutral bus to the ground bus using a bonding jumper sized as required by the 
NEC.  Sized grounding electrode conductor in accordance with the NEC and use 
UL Listed pipe grounding clamp or to an existing ground tap on riser with the 
approval of the TOC Construction Representative. 

3.6 ENCLOSURE AND EQUIPMENT GROUNDING 

A. Provide permanent and effective equipment, enclosure, and raceway grounding in 
accordance with NEC requirements, and as further specified or shown on the Drawings. 

B. Provide an equipment ground bar, separate from any neutral bar, in all switchgear, 
switchboards, panelboards, transformers, motor control centers, starters, disconnect 
switches, cabinets, etc., for grounding the enclosure and for connecting other equipment 
and raceway ground conductors.  Make connections to the ground bar using mechanical 
lugs or compression lugs. 

C. Make connections and couplings on metallic conduit systems wrench tight. 

D. Grounding Bushings: 

1. Install grounding bushings on metallic conduit containing circuits rated 
480 VAC or 100 amperes and higher. 

2. Install grounding bushings on metallic conduits entering enclosures through 
concentric, eccentric, or oversize knockouts. 

3. Install grounding bushings on metallic conduits that terminate to a metallic 
enclosure without effective electrical connection such as locknuts or threaded 
bushings. 

4. Bond conduit grounding bushing lug to the equipment ground bar or ground lug 
in switchboard, panelboards, transformers, starters, disconnect switches, 
cabinets, etc.  Size bonding jumpers in accordance with the NEC. 

E. Provide an insulated equipment grounding conductor for each feeder and branch circuit. 

1. Install the grounding conductor within the common conduit or raceway with the 
related phase and neutral conductors and connect to the grounding terminal or 
grounding bus in each box or cabinet. 

2. Size equipment ground conductor in accordance with the NEC or as shown on 
the Drawings. 
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F. In each 15 or 20 ampere branch circuit outlet box and junction box, install a green 
colored washer head grounding screw with a 12 AWG equipment grounding conductor 
pigtail. 

G. Connect receptacle grounding terminals to the equipment ground system using 
minimum 12 AWG equipment grounding conductor.  Do not use a “self-grounding” 
receptacle strap as the only equipment grounding path. 

3.7 FIELD QUALITY CONTROL 

A. General:  Perform on-site verification and acceptance testing of the grounding 
installation during construction.  

B. Notify the TOC Construction Representative ten working days in advance of the 
expected completion of a concrete-encased grounding electrode system installation.  
Verification and testing can be scheduled in parts or by area depending on the system 
and construction schedule. 

C. Before work is concealed, verify and certify that the following grounding installations 
have been made correctly: 

1. Grounding electrode system 

2. Ground plates and grounding bars 

3. All other underground grounding installations 

D. Acceptance Testing:  Perform acceptance testing for grounding electrode system and 
submit written reports to the TOC Construction Representative.   

1. Measure resistance between grounding electrode and each ground plate prior to 
concrete placement.  Use the “Two-Point Direct Method” of IEEE 81.  
Investigate and correct equipment ground resistances that exceed 0.5 ohm. 

2. Prepare test reports of the ground resistance at each test location.  Include 
observations of weather and other phenomena that may affect test results.  
Describe any measures taken to improve test results. 

E. Perform the following inspections and tests of grounding systems. 

1. Visual and Mechanical Inspection: 

a. Equipment and circuit grounds in panelboard for proper connection and 
tightness. 

b. Ground bus connections in panelboard for proper termination and 
tightness. 

c. Effective dry-type transformer equipment grounding. 

d. Accessible connections to grounding electrodes for proper fit and 
tightness. 
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e. Accessible compression connections grounding connections to verify 
that proper bonding was obtained. 

2. Electrical Tests: 

a. Measure resistance between equipment ground system, equipment 
frames, and system neutral and derived neutral points.  Use the “Two-
Point Direct Method of IEEE 81. 

b. Equipment ground resistance shall not exceed main ground system 
resistance by 0.5 ohm. 

3. Neutral Bus Isolation: 

a. Test each neutral bus individually with neutral bonding jumper removed 
at separately derived system. 

b. Evaluate ohmic values by measuring resistance between ground bus and 
neutral bus. 

c. Investigate values less than 50 megohms. 

END OF SECTION 26 05 26 
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SECTION 26 05 29 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Furnish and install, hangers, supports, anchors, concrete bases, and other positive 
fastenings for non-structural electrical components such that gravity loads are safely 
transferred to the structure. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. Code of Federal Regulations (CFR) 

29 CFR 1910 Occupational Safety and Health Standards (OSHA) 

B. International Code Council (ICC) 

IBC, 2015 International Building Code 

C. Metal Framing Manufacturers Association (MFMA) 

MFMA-4 Metal Framing Standards Publication 

MFMA-103 Guidelines for the Use of Metal Framing 

D. National Fire Protection Association (NFPA) 

NFPA 70, 2017 National Electrical Code (NEC) 

1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. Approval Required: None. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 329 of 581



RPP-SPEC-63839, Rev. 1 

26 05 29 – 2 

1.4 QUALITY ASSURANCE 

A. Furnish and install hangers and supports that conform to the Drawings and requirements 
of the following codes and standards: 

1. NEC. 

2. IBC, 2015. 

3. MFMA-4. 

4. MFMA-103. 

B. Where a Nationally Recognized Testing Laboratory (NRTL) has requirements for such 
products, provide products that are NRTL-listed and labeled for the application, 
installation condition, and the environment in which installed. 

C. Suspect and Misrepresented Products:  See Contract Statement of Work for required 
measures to prevent use of misrepresented products.   

1.5 RECEIVING, STORING AND PROTECTING 

A. Receive, store, protect, and handle products according to manufacturer’s instructions. 

PART 2  PRODUCTS 

2.1 SUBSTITUTIONS 

A. Alternate products may be accepted in accordance with the requirements of the Contract 
Statement of Work.  Any substitution must be submitted to the TOC Construction 
Representative for approval before procurement of alternate products. 

2.2 COATINGS AND MATERIALS 

A. Furnish products for use indoors protected with zinc coating or with treatment of 
equivalent corrosion resistance using approved alternative treatment, finish, or inherent 
material characteristic. 

B. Furnish products for use outdoors or in damp or corrosive indoor locations with hot-dip 
galvanized coating or with treatment of equivalent corrosion resistance using approved 
alternative treatment, finish, or material such as stainless steel with inherent corrosion 
resistant characteristics. 

2.3 RACEWAY SUPPORTING DEVICES 

A. Furnish supports as described below for the installation of raceway systems.  

B. Use pressed steel, hot-dipped galvanized, single bolt hangers to support individual 
conduits from threaded rods or beam clamps.  Manufacturer:  Steel City “6H Series” 
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2.4 FASTENERS 

A. Post-Installed Concrete Anchors: 

1. Furnish post-installed concrete anchors per Section 03 15 00, “Post-Installed 
Concrete Anchors” and as shown on the Drawings.  

2. Each post-installed anchor shall have an ICC-ES evaluation report stating that 
the product is compliant with the current edition of the IBC and the intended 
conditions of use. 

3. For applications in outdoor, damp, or corrosive locations, furnish stainless steel 
post-installed anchors. 

4. Furnish post-installed expansion, adhesive, and undercut anchors specified on 
the Drawings. 

2.5 FRAMING CHANNEL SYSTEMS  

A. Furnish U-channel framing systems that conform to MFMA-4 and are fabricated using 
minimum 12-gage steel. 

B. Furnish fittings and accessories that mate and match with U-channel and are of the same 
manufacturer.   

C. Manufacturers:  B-Line or Unistrut. 

2.6 FABRICATED SUPPORTING DEVICES 

A. Furnish shop or field-fabricated supports or manufactured supports assembled from 
U-channel components. 

B. Furnish steel brackets fabricated from angles, channels, and other standard structural 
shapes.  Connect with welds and machine bolts to form rigid supports. 

PART 3  EXECUTION 

3.1 GENERAL 

A. Install electrical racks, hangers, and supports according to the NEC, the requirements in 
this Section, and specific supporting requirements in other Sections and drawings. 

B. Conform to manufacturer’s instructions and recommendations for selection and 
installation of hangers and supports. 

C. Do not use wire or perforated strap for permanent supports. 

D. Use appropriate, calibrated, special tools when installing devices for which special 
installation tools are recommended by the manufacturer.  
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3.2 EXAMINATION 

A. Examine surfaces to receive supports for compliance with installation tolerances and 
other conditions affecting performance of the system.  Do not proceed with installation 
until unsatisfactory conditions have been corrected. 

3.3 FASTENERS 

A. Post-installed concrete expansion anchors:  Install in accordance with Section 03 15 00, 
“Post-Installed Concrete Anchors,” and the product’s ICC-ES report conditions of use. 

B. Use machine bolts, nuts, and washers for fastening to metal. 

C. Fasten equipment to concrete or masonry with expansion anchors. 

D. The use of lead-cinch drop in anchors is not allowed. 

E. Torque threaded fasteners as recommended by the manufacturer’s instructions. 

3.4 RACEWAY SUPPORTS 

A. Support individual horizontal raceways by separate pipe hangers.  

3.5 BOXES AND CABINETS 

A. Support sheet metal boxes by approved brackets or bar hangers, as shown on the 
Drawings or as required.  Where bar hangers are used, attach the bar to structure on 
opposite sides of the box. 

B. In open overhead spaces, cast boxes threaded to raceways need not be supported 
separately except where used for fixture support. 

C. Install surface-mounted cabinets and panelboards as shown on the Drawings or as 
required. 

3.6 FRAMING CHANNEL SYSTEMS 

A. Select and install framing channel systems in accordance with MFMA-103. 

B. Use framing channel to support electrical equipment that is mounted free of walls.  

END OF SECTION 26 05 29 
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SECTION 26 05 33 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Conduits and fittings. 

B. Outlet boxes and handholes. 

C. Pull and junction boxes. 

D. Wireway. 

E. Handholes. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. National Electrical Contractors Association (NECA) 

NECA 1 Standard for Good Workmanship in Electrical 
Construction 

B. National Electrical Manufacturers Association (NEMA) 

NEMA 250 Enclosures for Electrical Equipment (1000 Volts 
Maximum) 

NEMA C80.1 Electrical Rigid Steel Conduit (ERSC) 

NEMA FB1 Fittings, Cast Metal Boxes, and Conduit Bodies for 
Conduit, Electrical Metallic Tubing (EMT) and Cable 

NEMA ICS 6, R2011 Industrial Control and Systems: Enclosures 

NEMA RN 1 Polyvinyl Chloride (PVC) Externally Coated Galvanized 
Rigid Steel Conduit and Intermediate Metal Conduit 

NEMA OS 1 Sheet-Steel Outlet Boxes, Device Boxes, Covers and Box 
Supports 
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NEMA OS 3 Selection and Installation Guidelines for Electrical Outlet 
Boxes 

NEMA TC 2 Electrical Polyvinyl Chloride (PVC) Tubing and Conduit 

NEMA TC 3 Polyvinyl Chloride (PVC) Fittings for Use with Rigid 
PVC Conduit and Tubing 

NEMA TC 6 and 8 Polyvinyl Chloride (PVC) Plastic Utilities Duct for 
Underground Installations 

NEMA TC 7 Smooth Wall Coilable Electrical Polyethylene Conduit 

NEMA TC 9 Fitting for Polyvinyl Chloride (PVC) Plastic Utilities 
Duct for Underground Installation 

C. National Fire Protection Association (NFPA) 

NFPA 70, 2017 National Electrical Code (NEC) 

D. Society of Cable Telecommunications Engineers (SCTE) 

SCTE 77 Specification for Underground Enclosure Integrity 

E. Underwriters Laboratories (UL) 

 Electrical Appliance and Utilization Equipment Directory 

 Electrical Construction Materials Directory 

UL 1 Standard for Flexible Metal Electrical Conduit 

UL 6 Electrical Rigid Metal Conduit-Steel 

UL 50 Enclosures for Electrical Equipment, Non-Environmental 
Considerations 

UL 360 Standard for Liquid-Tight Flexible Metal Conduit  

UL 467 Grounding and Bonding Equipment 

UL 498 Standard for Attachment Plugs and Receptacles 

UL 508A, 2013 Standard for Industrial Control Panels 

UL 510 Standard for Polyvinyl Chloride, Polyethylene and 
Rubber Insulating Tape 

UL 514A Metallic Outlet Boxes 

UL 514B Conduit, Tubing, and Cable Fittings 
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UL 514C Standard for Nonmetallic Outlet Boxes, Flush-Device 
Boxes, and Covers 

UL 651 Standard for Schedule 40, 80, Type EB and A Rigid PVC 
Conduit and Fittings 

UL 651A Schedule 40 & 80 High Density Polyethylene (HDPE) 
Conduit 

1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. Approval Required. 

1. Handholes. 

1.4 QUALITY ASSURANCE 

A. The Seller shall comply with the following Quality Assurance requirements in addition 
to those of the Contract Statement of Work: 

B. Comply with the NEC for components and installation.  

C. Rigid steel conduit.  Verify the following: 

1. Each length is marked with manufacturer’s name, UL label, and “Rigid Metal 
Conduit” or “Rigid Steel Conduit.” 

D. Conduit fittings/metallic outlet boxes/terminal boxes (rigid, stainless steel).  Verify the 
following: 

1. Check one lot or container and verify each item has, at a minimum, the UL 
symbol and that the shipping label or the container for which the items are 
shipped contains the manufacturers name, the UL listing, and the type of items 
shipped.  If the item is not marked with the UL symbol or manufacturer’s name, 
visually inspect the shipping carton of the item to ensure it is in accordance with 
the UL and manufacturer’s published data. 

2. Check one lot or container and verify item size is in accordance with product 
description. 

3. Verify external coating for each item is uniform (rigid steel only) and no 
damage exists. 

4. Verify material used is ferrous metal (rigid or malleable iron only) by 
performing magnetic test. 
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E. Provide products that are listed and labeled by a Nationally Recognized Testing 
Laboratory (NRTL) for the application, installation condition, and the environment in 
which installed. 

F. Cabinets containing assembled control systems shall be designed, constructed, and 
listed or labeled to the UL 508A Standard, as applicable. 

1.5 RECEIVING, STORING, AND PROTECTING 

A. Receive, store, protect, and handle products according to manufacturer’s instructions 
and NECA 1. 

PART 2  PRODUCTS 

2.1 SUBSTITUTIONS 

A. Alternate products may be accepted in accordance with the requirements of the Contract 
Statement of Work. 

2.2 COATINGS 

A. Provide products with zinc coating or with treatment of equivalent corrosion resistance 
using approved alternative treatment, finish, or inherent material characteristic that is 
suitable for the environment in which the product will be installed and used. 

2.3 RIGID METAL CONDUIT (RMC) AND FITTINGS  

A. Furnish RMC that meets the requirements of UL 6 and NEMA C80.1. 

B. Material:  Hot-dip galvanized, with chromated protective layer. 

C. Furnish zinc-plated, threaded, malleable iron fittings and conduit bodies that meet the 
requirements of UL 514B and NEMA FB1. 

2.4 PLASTIC-COATED STEEL CONDUIT AND FITTINGS 

A. Furnish polyvinyl chloride (PVC) exterior coated, urethane interior coated, RMC that 
meets the requirements of NEMA RN 1. 

B. Use factory-fabricated elbows. 

C. Furnish 40 mils PVC exterior coated, urethane interior coated, zinc-plated, threaded, 
malleable iron fittings and conduit bodies meeting the requirements of UL 514B. 

D. Interior finish:  Urethane coating, 2 mils nominal thickness. 

E. Threads:  Hot-dipped galvanized and factory coated with urethane. 

F. Bendable without damage to either interior or exterior coating. 
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2.5 FLEXIBLE METAL CONDUIT AND FITTINGS 

A. Furnish galvanized steel flexible metal conduit that meets the requirements of UL 1 and 
UL 360 for 105°C insulated conductors. 

B. Material: Galvanized steel, with an extruded PVC jacket. 

C. Furnish zinc-plated malleable iron fittings that meet the requirements of UL 514B and 
NEMA FB1.  Furnish insulated throat connectors. 

2.6 LIQUID-TIGHT FLEXIBLE METAL CONDUIT AND FITTINGS 

A. Furnish liquid-tight flexible metal conduit that meets the requirements of UL 360. 

B. Furnish zinc-plated malleable iron or zinc-plated steel liquid-tight fittings that meet the 
requirements of UL 514B and NEMA FB1.  Furnish insulated throat connectors. 

C. Furnish galvanized steel flexible metal conduit that meets the requirements of UL 1 and 
the NEC. 

2.7 INSULATING BUSHINGS 

A. Provide NRTL-listed insulating bushings with 105°C rated insulation. 

B. Manufacturer:  O-Z/Gedney, Type B or SB. 

2.8 GROUNDING BUSHINGS 

A. Provide NRTL-listed, galvanized malleable iron, 150°C rated insulated throat 
grounding bushings with lay-in type ground cable lugs. 

B. Manufacturer:  O-Z/Gedney, Type BLG. 

2.9 EXPANSION FITTINGS 

A. Furnish NRTL-listed expansion fittings with hot dipped galvanized malleable iron 
body, factory-installed packing and a bonding jumper. 

B. Manufacturer:  O-Z/Gedney, Type AX, TX, or EXE with Type BJ bonding jumper. 

C. Lubricant and Sealant. 

1. Lubricant and Sealant for Conduit Thread:  Conductive compound providing 
anti-seize and corrosion protection.  Thomas and Betts Corporation 
“KOPR-SHIELD®7,” or approved substitute. 

 
7 KOPR-SHIELD is a registered trademark of Jet-Lube, Inc., Houston, Texas. 
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2.10 PROTECTION TAPE AND CONDUIT SEALANT 

A. Furnish pressure-sensitive, 10 mil thick, PVC-based tape for corrosion protection of 
metal conduit and fittings.  Manufacturer:  3M, Type 50. 

B. Furnish plastic insulating tape that complies with UL 510. 

C. Furnish electrical color-coding tape that complies with UL 510. 

D. Furnish sealing compound for conduit: “Sealex” by Porcelain Products Company or 
“Duct Seal” by Gardner-Bender. 

2.11 RACEWAY MEASURING TAPE 

A. Furnish raceway measuring tape with permanently printed measurements in 1-ft 
increments and minimum 1200 lb average breaking strength. 

2.12 WIREWAY 

A. Provide NRTL-listed, wireway with covers, elbows, tees, hangers, and fittings required 
for a complete system.  Wireway shall be rated for environment to be installed.  

2.13 OUTLET BOXES 

A. Provide outlet boxes selected for specific installations using the guidance in 
NEMA OS 3 and the requirements of this Section. 

B. Exterior Mounted Enclosures (terminal boxes) shall be: NEMA ICS 6, NEMA Type 4 
unless shown otherwise on the Drawings. 

C. For dry locations provide galvanized steel outlet boxes that comply with UL 514A.  

1. For luminaire outlets use 4 in. x 1 1/2-in. deep (min.) boxes with fixture stud 
attachment as required to support luminaires. 

2. For surface outlet boxes in EMT raceway systems, use 4 in. x 2 1/8-in. deep 
square boxes.  Provide deeper boxes or multiple gang boxes as required to fit 
devices.  Provide square surface covers that match the installed device and have 
not less than two holes for securing the device to the cover. 

D. For damp or wet locations and for surface-mounted RMC or IMC raceway systems, 
provide outlet boxes that comply with UL 498, UL 514A, UL 514B, UL 514C, and 
NEMA FB1.   

1. For lighting fixture outlets use 4 in. x 2 1/16-in. deep (min.) round cast 
malleable iron boxes with threaded hubs. 

2. For surface wall-mounted outlets, use 4 11/16 square, 2 11/16-in. deep cast 
malleable iron boxes with threaded hubs.  Provide multiple gang boxes as 
required to fit devices.  Provide gasketed cast malleable iron or cast copper-free 
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aluminum covers that match the installed device and have not less than two 
holes for securing the device to the cover. 

E. For all entries into NEMA ICS 6, Type 4 enclosures: Type CGB for exposed cable, and 
Myers type watertight fittings or sealing-type locknuts for conduits. 

2.14 PULL AND JUNCTION BOXES 

A. Metallic boxes (terminal boxes) shall be NEMA 250 or UL 50, Type 4, 16 or 14 gage 
steel. 

B. For dry locations in clean, non-contamination environments, use galvanized sheet steel 
pull and junction boxes that comply with UL 50 Type 1 and the NEC as to size and 
construction.  Use boxes not less than 4-in. square x 1 1/2-in. deep with screw-secured 
covers.  Provide larger boxes as required by the number and size of conduits and 
conductors. 

C. For dry locations in dusty environments, use galvanized steel pull and junction boxes 
that comply with UL 50 Type 12 and the NEC as to size and construction.  Use boxes 
not less than 6-in. square x 4-in. deep with gasketed covers.  Provide larger boxes as 
required by the number and size of conduits and conductors. 

D. For damp or wet, non-corrosive locations, in conduit runs up to 3/4 in. trade size, 
provide 4 11/16-in. square, 2 11/16-in. deep (min.) cast malleable iron pull and junction 
boxes with threaded hubs and gasketed cast malleable iron or cast copper-free 
aluminum covers. 

E. For damp or wet, non-corrosive locations, in conduit runs 1 in. trade size and larger, 
provide galvanized sheet-steel pull and junction boxes and covers that comply with 
UL 50 Type 4. 

F. For damp or wet, non-corrosive locations that are subject to hose-directed water, 
provide pull and junction boxes and covers that comply with UL 50 Type 4. 

G. For in-ground, non-metallic handholes, provide products that are NRTL-listed to 
SCTE 77. 

1. Material:  Polymer concrete. 

2. Minimum SCTE 77 load rating: 

a. Located in sidewalks:  Tier 8. 

b. Located in driveways, parking lots, and off-roadway locations:  Tier 22.  

3. Size:  As shown on drawings. 

4. Cover:  Non-skid cover with stainless steel cover bolts.  
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5. Identification:  Permanent mark or logo on cover prominently identifying the 
function of the enclosure in accordance with NEC requirements. 

6. Manufacturer:  Quazite®8 “Style PC, PG, or PT.” or as shown on drawings. 

H. Provide connection points for equipment grounding conductors in each box. 

I. For all entries into NEMA ICS 6, Type 4 enclosures: Type CGB for exposed cable, and 
Myers type watertight fittings or sealing-type locknuts for conduits. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive raceways and boxes for compliance with installation 
tolerances and other conditions affecting performance of the raceway system.  Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Scale dimensions on the Drawings show desired and approximate locations of 
equipment.  Actual locations, distances, and levels shall be governed by field 
conditions. 

3.3 GENERAL 

A. Perform work in accordance with NFPA 70, the Specifications, and the Drawings.  
Fasten equipment to structural members or metal supports attached to structure or to 
concrete surfaces 

B. Install complete systems of raceways and boxes for wiring systems. 

C. Install raceways and boxes according to the NEC, the manufacturer’s instructions, and 
requirements in this Section. 

D. Raceway termination points and box locations shown on the Drawings are in 
approximate locations unless dimensioned.  

E. Raceway routing is shown on the Drawings in approximate locations unless 
dimensioned.  Coordinate routing with structure and with work of other trades.  Route 
as required for a complete wiring system. 

F. Ground and bond raceways and boxes as required in Section 26 05 26, “Grounding and 
Bonding for Electrical Systems,” and UL 467. 

 
8 Quazite is a registered trademark of Hubbell Incorporated, Shelton, Connecticut. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 340 of 581



RPP-SPEC-63839, Rev. 1 

26 05 33 – 9 

G. Support raceways and boxes in accordance with the requirements the National 
Electrical Code, Section 26 05 29, “Hangers and Supports for Electrical Systems,” and 
NEMA OS 1. 

H. Identify raceways and boxes as required in Section 26 05 53, “Identification for 
Electrical Systems.” 

I. Arrange raceway and boxes to maintain headroom and present neat appearance. 

J. Install knockout closures in unused openings in boxes or raceways. 

3.4 CONDUIT INSTALLATION 

A. For low-voltage wiring systems (less than 1000 volts) use conduit materials as shown 
on the drawings and according to the NEC and the following: 

1. Outdoors – underground:  

a. Direct buried: Use plastic-coated RMC listed and marked for direct 
burial, 18-in. minimum cover from top of conduit to finished grade, and 
24-in minimum in traffic areas. 

b. All 90º Bends shall be PVC coated RMC or tape wrapped RMC. 

2. Connection to vibrating equipment (including hydraulic, pneumatic, or electric 
solenoid or motor-driven equipment) - Use a minimum of 24 in.; maximum 
length as determined by the NEC:  

a. Outdoors:  Use liquidtight flexible metal conduit. 

B. Use 3/4-in. above ground or larger conduit to enclose multiple conductors larger than 
12 AWG. 

C. Install conduits with a minimum of bends in the shortest practical distance considering 
the type of building construction and obstructions. 

D. Use specified fitting for conduit except that threaded hubs and sealing type locknuts 
shall be used outdoors and locations where moisture is present.  Use couplings where 
required.  Do not use running threads. 

E. Use conduit hubs to fasten conduit to boxes in damp and wet locations. 

F. Use galvanized steel locknuts and insulated bushings for attachment to enclosures, 
except threaded hubs or sealing type locknuts shall be used outdoors or where moisture 
is present.  Use watertight fittings for entries into NEMA 4 enclosures.  Use sealing 
locknuts into bottoms of NEMA 4 enclosures. 

G. Install insulating bushings or connectors with an insulated throat to protect conductors 
or cables at conduit terminations. 
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H. Join nonmetallic conduit using cement as recommended by manufacturer.  Wipe 
nonmetallic conduits dry and clean before joining.  Apply full even coat of cement to 
entire area inserted in fitting.  Allow joint to cure for 20 minutes, minimum. 

I. Install plastic-coated RMC and fittings according to the NEC and manufacturer’s 
instructions.  Use only fittings approved for use with that material.  Patch all nicks and 
scrapes in PVC coating after installing conduits. 

J. Make elbows, offsets, and bends uniform and symmetrical.  Bend conduit with 
approved bending devices. 

K. Do not use RNC 90-degree elbows larger than 2 in. trade size; use plastic-coated RMC, 
tape-wrapped RMC. 

L. Maintain the following minimum clearances between conduit and surfaces with 
temperatures exceeding 104°F (40°C): 

1. 6 in. at perpendicular crossings. 

2. 12 in. between parallel runs. 

M. Cut ends square, ream, and remove burrs.  Conduit shall be clean, dry, and free of 
debris.  Immediately after installation, plug or cap exposed ends with standard 
accessories until wires are installed. 

N. Avoid moisture traps in conduit system; provide junction boxes with drain fitting at low 
points in conduit system. 

O. Install corrosion protection tape on metal conduits and fittings in contact with soil using 
half-lapped wrappings.  

P. Install grounding bushings at the following locations: 

1. At every entry to enclosures on metallic conduits containing circuits rated 
100 amperes and higher. 

2. On metallic conduits entering enclosures through concentric, eccentric, or 
oversize knockouts. 

3. On metallic conduits that terminate to a metallic enclosure without effective 
electrical connection such as locknuts or threaded bushings. 

Q. Install conduit measuring tape in empty raceways.  Leave not less than 12 in. of slack at 
each end of the tape.  Secure each end of tape. 

3.5 FIRESTOPPING 

A. Install an NRTL approved firestop system at each electrical penetration in a fire-rated 
wall, floor, or partition.  
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B. At least two days prior to firestopping installation, notify TOC Construction 
Representative so that arrangements can be made for inspection during installation. 

3.6 PULL AND JUNCTION BOX INSTALLATION 

A. Install pull and junction boxes as shown on the Drawings and as required for splices, 
taps, wire pulling, and compliance with regulatory requirements. 

B. Install pull boxes as required to comply with limits on conduit bends and distance 
between pull points in Paragraph 3.4, “Conduit Installation.”  

C. Install bedding material for in-ground handholes in accordance with manufacturer’s 
installation instructions.  Place top of handholes flush with top of finished grade. 

3.7 WIREWAY INSTALLATION 

A. Install wireways at locations indicated on the Drawings. 

B. Mount plumb and level. 

3.8 CLEANING 

A. Clean interior of boxes to remove dust, debris, and other material. 

B. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

C. Repair damage to paint finishes with matching touch-up coating recommended by the 
manufacturer. 

3.9 FIELD QUALITY CONTROL 

A. For conduits, junction boxes, associated fittings and supports, verify appropriate torque 
values are in accordance with manufacturer’s recommendations. 

B. Provide final protection and maintain conditions to ensure that coatings and finishes are 
without damage or deterioration at final inspection. 

END OF SECTION 26 05 33 
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SECTION 26 05 53 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SUMMARY OF WORK  

A. Component identification tags. 

B. Equipment nameplates. 

C. Wire markers. 

D. Voltage markers. 

E. Warning signs. 

F. Working space labels. 

G. Underground warning tape. 

H. Arc Flash labels. 

I. Conduit labels. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. American National Standards Institute (ANSI) 

ANSI Z535.1 Safety Colors 

ANSI Z535.2 Environmental and Facility Safety Signs 

ANSI Z535.3 Criteria for Safety Symbols 

ANSI Z535.4 Product Safety Signs and Labels 

ANSI Z535.5 Safety Tags and Barricade Tapes (for Temporary 
Hazards) 

B. Code of Federal Regulations (CFR) 

29 CFR 1910.145 Danger and Caution Specifications 
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C. Hanford Documents 

TFC-ENG-STD-12 Tank Farm Equipment Identification Numbering and 
Labeling Standard 

D. International Standards Organization (ISO) 

ISO 3864 Graphical Symbols Package 

E. National Fire Protection Association (NFPA) 

NFPA 70, 2017 National Electrical Code (NEC) 

NFPA 70E Standard for Electrical Safety in the Workplace 

F. Underwriters Laboratories (UL) 

UL 969 Standard for Marking and Labeling Systems 

1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. Approval Required 

1. Catalog Data: Submit manufacturer’s catalog literature for each product. 

2. Submit electrical identification schedule including list of wording, symbols, 
letter size, color coding, tag number, location, and function. 

3. Samples: 

a. Submit two samples of each type of printed identification products 
applicable to project. 

b. Submit two nameplates illustrating materials and engraving quality. 

4. Manufacturer’s Installation Instructions: Submit installation instructions, 
indicating special procedures and installation requirements. 

1.4 REGULATORY REQUIREMENTS 

A. Conform to requirements of the NEC, NFPA 70E, and 29 CFR 1910.145. 

B. Conform to applicable requirements of ANSI Z535.1, Z535.2, Z535.3, Z535.4, and 
Z535.5. 

1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with 
requirements in the Subcontract Documents, Drawings, and manufacturer’s wiring 
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diagrams, with those required by codes, standards, and 29 CFR 1910.145.  Use 
consistent designations throughout Project 

PART 2  PRODUCTS 

2.1 SUBSTITUTIONS 

A. Alternate products may be accepted in accordance with the requirements of the Contract 
Statement of Work 

2.2 COMPONENT IDENTIFICATION TAGS 

A. Furnish component identification tags as specified and scheduled on the Drawings and 
consistent with the labeling format in TFC-ENG-STD-12. 

B. Provide tags made of materials shown on the Drawings, and consistent with the 
requirements in TFC-ENG-STD-12. 

2.3 EQUIPMENT NAMEPLATES 

A. Furnish equipment nameplates at each switchboard, disconnect switches, distribution 
panel, and transformers as specified on the Drawings. 

B. Equipment nameplates:  Laminated plastic, as shown on Drawings.  Engraved 
nomenclature sharp and clear.  Engraved manufacturer’s standard nameplates may be 
used if equal in quality and legibility. 

C. Attachment: 

1. NEMA 4 and 4X Enclosures:  One-Part Clear Room Temperature Vulcanizing 
adhesive. 

2. All Other Enclosures:  Stainless steel screws unless otherwise noted on 
Drawings. 

D. Post conductor color code on each panelboard.  Use type-written, adhesive-backed 
labels. 

E. Coordinate equipment nameplate schedule with equipment numbering scheme provided 
by TOC Construction Representative.  

2.4 WIRE MARKERS 

A. Provide wire markers for power circuit wires. 

B. Furnish split sleeve or heat-shrinkable sleeve, wire markers. 

C. Locate a wire marker on each conductor at each disconnect switches, terminal box, 
distribution panel, transformer, pull boxes, junction boxes, and each load connection. 
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D. Provide typewritten lettering on wire markers for as-built branch circuit or feeder circuit 
number. 

E. Manufacturer: LEM Products, Inc., Brady, Panduit. 

2.5 VOLTAGE MARKERS 

A. Furnish voltage markers for each disconnect switches, terminal box, distribution panel, 
transformer, and cabinets. 

B. Provide flexible pressure sensitive vinyl markers with minimum 1-in. x 4-in. orange 
background and black letters. 

C. Provide voltage markers with lettering indicating the highest voltage present: 

1. 480Y/277 and 480 V system: 480 V. 

2. 120/240V and 240V systems:  240V. 

D. Manufacturer: Electromark, LEM Products, Inc. 

2.6 WARNING SIGNS 

A. Furnish warning signs for each disconnect switches, terminal box, distribution panel, 
transformer, pull boxes, and cabinets. 

B. Use warning signs that conform to ANSI Z535.2, Z535.4 and 29 CFR 1910.145. 

C. Provide minimum 2-in. x 4-in. warning signs.  

D. Provide warning signs with format and lettering as follows: 

1. Signal word: DANGER 

2. Signal word panel color: red with safety alert symbol. 

3. Word message: 
 Keep Out! 
 Hazardous voltage inside 
 Will shock, burn, or cause death.  

4. Safety symbol: ISO 3864 “lightning bolt” in yellow triangle. 

E. Materials: 

1. Use flexible, pressure sensitive, polyester base with polyester overlaminate. 

F. Manufacturer: Seton Name Plate Co., Safety Label Solutions, Hazard Communication 
Systems, Electromark. 
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2.7 WORKING SPACE LABELS  

A. Provide labels indicating required working clearance at electrical equipment that is 
likely to require examination, adjustment, servicing, or maintenance while energized. 

B. Material:  

1. Use polyester label stock that is NRTL-recognized to UL 969 and has a 
high-adhesion adhesive back. 

2. Use printing ribbon recommended by the label stock manufacturer. 

3. Use a suitable thermal transfer process label-printing machine to generate labels 
and enter the application-specific information. 

4. Outdoor labels shall be suitable for a high-UV environment. 

C. Minimum dimensions: 3 1/2 x 1 1/4 in. 

D. Use the following label design: 

NOTICE 
Keep area in front of this electrical 
equipment clear for #-#/# feet.  
OSHA-NEC regulations. 

 
1. Signal word: “NOTICE” in 24-point minimum white italic letters on safety blue 

panel. 

2. Word message: 16-point minimum black or safety blue letters on white 
background. 

a. Word message for 151 to 600 Volt equipment with exposed live parts on 
one side of the working space and no live or grounded parts on the other 
side of the working space: “Keep area in front of this electrical 
equipment clear for 3 ft.  OSHA-NEC regulations.” 

b. Word message for 151 to 600 Volt equipment with exposed live parts on 
one side of the working space and grounded parts on the other side of the 
working space: “Keep area in front of this electrical equipment clear for 
3 1/2 ft.  OSHA-NEC regulations.” 

c. Word message for 151 to 600 Volt equipment with exposed live parts on 
both sides of the working space: “Keep area in front of this electrical 
equipment clear for 4 ft.  OSHA-NEC regulations.” 

d. Word message for 0 to 150 Volt equipment with exposed live parts on 
one side of the working space and live or grounded parts on the other 
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side of the working space: “Keep area in front of this electrical 
equipment clear for 3 ft.  OSHA-NEC regulations.” 

E. Manufacturer: Brother, Seton, Brady 

2.8 UNDERGROUND WARNING TAPE 

A. Furnish underground warning tape for underground conduits. 

B. Use 6-in. wide, 0.004-in. thick, polyethylene detectable underground warning tape 
black lettering and the following background colors: 

1. Electric: Red 

C. Provide lettering that indicates the type service buried below. 

1. Electric: “CAUTION ELECTRIC LINE BURIED BELOW” 

D. Manufacturer: Utility Safeguard, LLC, Detectable Terra Tape, Reef Industries, Inc. 

2.9 ARC FLASH LABELS 

A. Install arc flash labels on electrical equipment as required by NEC.  

2.10 CONDUIT LABELING 

A. Conduit metal tags shall be affixed to all numbered conduit.  Conduit numbers are 
shown on Drawings. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive identification products for compliance with installation 
tolerances and other conditions affecting performance of the identification products.  Do 
not proceed with installation until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION - GENERAL 

A. Where identification is to be applied to surfaces that require finish, install identification 
after completion of finish work. 

B. Install labels where indicated and at locations for best convenience of viewing without 
interference with operation and maintenance of equipment.  

C. Coordinate installation of identifying devices with location of access panels and doors.  

D. Install electrical identification products only when ambient temperature and humidity 
conditions for adhesive are within range recommended by manufacturer. 

E. Clean surface where electrical identification product is to be placed. 
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F. Use manufacturer’s recommended adhesive for engraved tags and nameplates. 

G. Place electrical identification products centered and parallel to equipment lines. 

3.3 COMPONENT IDENTIFICATION TAGS 

A. Install component identification tag as indicated on the Drawings on the front of each 
piece of electrical equipment including switchboards, MCCs, distribution panels, 
transformers, and variable frequency drives (VFDs). 

B. Position tags so they can be read from floor or ground. 

3.4 EQUIPMENT NAMEPLATES 

A. Install equipment nameplate or nameplates as indicated on the Drawings on the front of 
each piece of electrical equipment including distribution panels, disconnect switches, 
and transformers. 

B. Position nameplates so they can be read from floor or ground. 

3.5 WIRE MARKERS 

A. Install wire markers on power conductors at each appearance in locations such as pull 
boxes, junction boxes, distribution panels, transformers, and load connections.  

B. Position markers so they can be read from the front of the enclosure. 

3.6 VOLTAGE MARKERS 

A. Install voltage markers at the following locations and position markers so they can be 
read from floor or ground: 

1. In front of distribution panels and transformers. 

2. Cover of each pull box containing low-voltage conductors. 

3.7 WARNING SIGNS 

A. Install warning signs at the following locations and position signs so they can be read 
from floor or ground: 

1. Front of each switchboard disconnect switches, terminal box, distribution panel, 
transformer, pull boxes, and cabinets. 

3.8 WORKING SPACE LABELS 

A. Install working space labels in front of distribution panels and transformers. 

B. Any other equipment likely to require examination, adjustment, servicing, or 
maintenance while energized. 
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3.9 UNDERGROUND WARNING TAPE 

A. For trenches 12 in. or less from top of conduit to top of finished grade, install 
underground warning tape in trench, 6-in. above conduit. 

B. For trenches greater than 12 in. from top of conduit to top of finished grade, install 
underground warning tape in trench 12 in. minimum above conduit. 

C. Where conduits are 6-in. or less below grade, warning tape is not required. 

END OF SECTION 26 05 53 
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SECTION 26 22 13 

LOW VOLTAGE DISTRIBUTION TRANSFORMERS 

PART 1  GENERAL 

1.1 SUMMARY OF WORK  

A. General-purpose dry-type low-voltage transformers 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. American National Standards Institute 

ANSI C84.1-2016  Electric Power Systems and Equipment – Voltage Ratings 

B. National Electrical Manufacturers Association (NEMA) 

NEMA TP 1 Guide for Determining Energy Efficiency for Distribution 
Transformers 

NEMA TP 2 Standard Test Method for Measuring the Energy 
Consumption of Distribution Transformers 

NEMA TP 3 Standard for the Labeling of Distribution Transformer 
Efficiency 

C. National Fire Protection Association (NFPA) 

NFPA 70, 2017 National Electrical Code (NEC)  

D. Underwriters Laboratories (UL) 

 Electrical Appliance and Utilization Equipment Directory 

UL 486A-486B Wire Connectors 

UL 1561 Dry-Type General Purpose and Power Transformers  

1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process. 

B. Approval Required:  None 
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1.4 QUALITY ASSURANCE 

A. Comply with the NEC for components and installation. 

B. Provide products that are listed and labeled by a Nationally Recognized Testing 
Laboratory (NRTL) for the application, installation condition, and the environment in 
which installed. 

C. Provide products that comply with the following industry standards:  

1. NEMA TP 1  

2. NEMA TP 2 

3. NEMA TP 3 

4. UL 1561  

1.5 RECEIVING, STORING AND PROTECTING 

A. Receive, store, protect, and handle products according to manufacturer’s instructions. 

PART 2  PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted in accordance with the requirements of the Contract 
Statement of Work 

2.2 GENERAL 

A. Transformers shall be NRTL-listed to UL 1561 and shall be tested and labeled 
according to NEMA TP 1, NEMA TP 2, and NEMA TP 3. 

B. The efficiency of each transformer shall be NEMA TP 1 Class I when tested in 
accordance with NEMA TP 2.  Transformer efficiency shall be indicated on a label that 
conforms to NEMA TP 3. 

C. Transformer coils may be aluminum or copper with continuous wound construction and 
shall be impregnated with non-hygroscopic, thermosetting varnish.  Terminations shall 
be brazed or welded to the coil conductor. 

D. Transformer cores shall be constructed of a high grade, non-aging silicon steel with 
high magnetic permeability and low hysteresis and eddy current losses.  Magnetic flux 
densities shall be kept well below the saturation point. 

E. The core and coil shall be bolted to the base of the enclosure, isolated by means of 
rubber vibration-absorbing mounts.  There shall be no metal-to-metal contact between 
the core and the enclosure.  Sound isolation systems requiring the complete removal of 
all fastening devices will not be acceptable. 
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F. The core of the transformer shall be visibly grounded to the enclosure by a flexible 
grounding conductor sized following applicable UL and NEC Standards. 

G. The transformer enclosure shall be ventilated and shall be fabricated of a heavy gauge, 
sheet steel construction.  The entire enclosure shall be finished using a process 
consisting of degreasing, cleaning and phosphatizing followed by electrostatic 
deposition of polymer polyester powder and baking cycle to provide a uniform coating 
of all edges and surfaces.  The coating shall be UL recognized for outdoor use.  The 
coating color shall be light or medium grey. 

H. Transformers shall be suitable for rack or floor mounting.  Provide mounting 
accessories required for installation.   

I. Provide weather shields for transformers installed outdoors. 

J. Provide transformer manufacturer’s transformer lug kits with compression type 
equipment lugs and hardware for connecting conductors to transformer terminals. 

K. Provide factory assembled and tested, energy-efficient, general-purpose, air cooled, 
two-winding, dry-type transformers with voltage and kVA ratings as indicated on the 
Drawings.   

L. General-purpose transformers 15 kVA and larger shall be 150°C temperature rise above 
40°C ambient.  The maximum temperature of the top of the enclosure shall not exceed 
50°C rise above a 40°C ambient.  

M. Transformers 15 kVA and larger shall have a minimum of two 2.5 percent full capacity 
above normal and four 2.5 percent full capacity below normal primary taps.  

N. Manufacturers:  

1. Square D Class 7400 Type “EE” or “MPZ” 

2. Eaton/Cutler-Hammer “DS-3” and “DT-3.”  

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive transformers for compliance with installation tolerances 
and other conditions affecting performance of the control system.  Do not proceed with 
installation until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install dry-type transformers where indicated on the Drawings and according to 
manufacturer’s instructions.  Manufacturer’s installation instructions shall be available 
at the construction site. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 354 of 581



RPP-SPEC-63839, Rev. 1 

26 22 13 – 4 

B. Arrange equipment to provide adequate spacing for access, replacement, and for 
cooling air circulation.  Locate the front and rear of each ventilated transformer at least 
6 in. from the wall or any obstruction to allow proper air circulation. 

C. Make conduit connections to transformer enclosure only at locations designated by the 
manufacturer’s installation instructions. 

D. Connect conductors to transformer terminals using transformer manufacturer’s lug kits.  
Tighten electrical connectors and terminals according to manufacturer’s published 
torque-tightening values.  Where manufacturer’s torque values are not furnished, use 
those specified Section 26 05 19, “Low Voltage Electrical Power Conductors and 
Cables,“ Attachment 1, “Recommended Tightening Torque per UL 486A-486B.” 

E. Bond transformers and ground systems served by transformers according to 
Section 26 05 26, “Grounding and Bonding for Electrical Systems.” 

F. Identify transformers and install warning signs according to Section 26 05 53, 
“Identification for Electrical Systems.” 

3.3 FIELD QUALITY CONTROL 

A. Clean, inspect, test, adjust, and energize transformers in accordance with 
manufacturer’s instructions. 

1. Inspect each transformer for physical damage, proper connection and grounding, 
and proper anchorage. 

2. Keep records of inspections, tests, and adjustments in the work package or 
fabrication document. 

B. Coordinate inspections and tests with those required by other Sections. 

C. After completing installation, cleaning, and testing, touch-up scratches and mars on 
finish to match original finish. 

D. Measure primary and secondary voltages and phase rotation, and make preliminary tap 
adjustments.  The system nominal, minimum, and maximum are per ANSI C84.1-2016. 
After normal operating loads have been energized adjust taps to provide the following 
voltage at points of use; record voltages and tap settings. 

  System Nominal Voltage Minimum Load Voltage Maximum Load Voltage 

 480Y/277 456Y/263 504Y/291 
 120/240 114/228 126/252 

END OF SECTION 26 22 13 
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SECTION 26 24 16 

PANELBOARDS 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Panelboards for feeder and branch circuit loads. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. National Electrical Manufacturer’s Association (NEMA) 

NEMA AB 3 Molded Case Circuit Breakers and their Application 

NEMA PB 1 Panelboards 

NEMA PB 1.1 General Instructions for Proper Installation, Operation, 
and Maintenance of Panelboards Rated 600 volts or less 

B. National Fire Protection Association (NFPA) 

NFPA 70, 2017 National electrical Code (NEC) 

C. NSF International/American National Standards Institute (ANSI) 

NSF/ANSI 49 Biosafety Cabinetry: Design, Construction, Performance, 
and Field Certification 

D. Underwriters Laboratories (UL) 

UL 50 Enclosures for Electrical Equipment, Non-Environmental 
Considerations 

UL 67 Panelboards 

UL 489 Molded Case Circuit Breakers 

1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. Approval Required:  None 
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1.4 QUALITY ASSURANCE 

A. Comply with the NEC for components and installation. 

B. Furnish products that are listed and labeled by a Nationally Recognized Testing 
Laboratory (NRTL) for the application, installation condition, and the environment in 
which installed. 

C. Comply with NEMA PB 1, NEMA PB 1.1, and NEMA AB 3. 

D. Comply with UL 67, UL 50, and UL 489. 

1.5 RECEIVING, STORING AND PROTECTING 

A. Receive, inspect, handle, and store panelboards according to manufacturer’s 
instructions. 

1.6 EXTRA MATERIALS 

A. Furnish spare keys of each type for panelboard cabinet locks. 

PART 2  PRODUCTS 

2.1 SUBSTITUTIONS 

A. Alternate products may be accepted in accordance with the requirements of the Contract 
Statement of Work. 

2.2 DISTRIBUTION PANELBOARDS 

A. Furnish panelboards as indicated on the Drawings and specified in this Section. 

B. Panelboards shall be UL 67 listed and shall conform to NEMA PB1. 

C. Furnish panelboard cabinets for surface mounting as indicted on the Drawings. 

1. Cabinets shall be not less than 20-in. wide. 

2. Furnish steel cabinets constructed according to UL 50 requirements. 

3. NEMA 12 and NEMA 4 boxes shall have end walls welded and sealed. 

D. Furnish trim fronts that meet the strength and rigidity requirements of UL 50. 

1. Each panelboard trim front shall include a door. 

2. Fronts shall have NSF/ANSI 49 medium gray enamel electro-deposited over 
cleaned, phosphatized steel. 

3. Furnish a panelboard circuit directory card in a metal frame mounted inside the 
panelboard door.  The directory card shall include spaces for circuit numbers 
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and sufficient spaces to allow each circuit to be described in sufficient detail to 
be distinguished from all others. 

a. Furnish cylindrical tumbler type locks for doors.  Furnish sliding vault 
locks with 3-point latching for enclosures more than 48-in. high.  Key all 
lock assemblies alike.  Furnish two keys with each lock plus spares as 
required in Paragraph 1.6. 

E. Equip panelboards with mounting brackets, bus connections, and necessary 
appurtenances, for the future installation of circuit breakers as scheduled on the 
Drawings. 

F. Furnish panelboards having NRTL-listed short circuit current ratings not less than the 
available fault current indicated on the Drawings. 

G. Furnish thermal-magnetic circuit breakers that meet the requirements of UL 489 and 
NEMA AB 3. 

1. Furnish circuit breakers of the type, rating, and features as indicated on the 
Drawings. 

2. Do not use tandem circuit breakers. 

3. Furnish multi-pole breakers with a common trip. 

4. Furnish bolt-on type circuit breakers or circuit breakers that connect to the panel 
bus through positive gripping connector jaws and are secured by an independent 
mechanical locking device. 

5. Furnish UL Class A ground fault interrupter circuit breakers or UL Class B 
equipment protection circuit breakers where scheduled on Drawings. 

6. Furnish circuit breakers with provisions for connecting the size and number of 
conductors indicated on the Drawings.  Refer to Section 26 05 19, “Low Voltage 
Electrical Power Conductors and Cables,” for conductor connection 
requirements. 

H. Furnish a permanently installed handle lock-off device for each circuit breaker. 

1. Furnish handle lock-off device that will accept a 1/4-in. padlock shackle. 

2. Securely attach the device to the circuit breaker case; the attachment shall not 
depend on a friction fit or the presence of the panelboard front for the handle 
lock-off device to remain in place and be functional. 

I. Manufacturers: 

1. Eaton:  

a. 480Y/277 V: “PRL3a” and “PRL4” 
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b. 120/240 V: “PRL1a” and “PRL2a”  

2. Square D: 

a. 480Y/277 V: “NF” and “I-LINE” 

b. 120/240 V: “NQ” and “I-Line” 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive panelboards for compliance with installation tolerances and 
other conditions affecting performance.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install panelboards where indicated on the Drawings and according to manufacturer’s 
instructions, NEMA PB 1.1, and the NEC.  Have the manufacturer’s installation 
instructions available at the construction site. 

B. Furnish supports in accordance with the requirements of Section 26 05 29, “Hangers 
and Supports for Electrical Systems.” 

C. Position panelboards so the top circuit breaker handle is not more than 6 ft – 7 in. above 
the surface of the working space in front of the panelboard. 

D. Ground and bond panelboards as required in Section 26 05 26, “Grounding and 
Bonding for Electrical Systems.” 

3.3 IDENTIFICATION 

A. Furnish typed circuit directories for each branch circuit panelboard. 

1. Install a plastic-laminated copy of the panel schedule drawing on the inner side 
of the panelboard door. 

B. Identify panelboards and install warning signs and arc-flash warning labels as required 
in Section 26 05 53, “Identification for Electrical Systems.” 

3.4 FIELD QUALITY CONTROL  

A. Clean, inspect, test, and energize panelboards in accordance with manufacturer’s 
instructions.  Exercise each circuit breaker three times to verify smooth mechanical 
operation. 

B. Coordinate inspections and tests with those required by other Sections. 

C. Visual and Mechanical Inspection:  Include the following inspections and related work: 
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1. Inspect for defects and physical damage, labeling, and nameplate compliance 
with requirements of the Drawings and panelboard schedules. 

2. Exercise and perform operational tests of mechanical components and other 
operable devices in accordance with manufacturer’s instruction manual. 

3. Check panelboard mounting, area clearances, and alignment and fit of 
components. 

4. Check tightness of bolted electrical connections with calibrated torque wrench.  
Refer to manufacturer’s instructions for torque values and Section 26 05 19, 
“Low Voltage Electrical Power Conductors and Cables, “Attachment 1, 
“Recommended Tightening Torque per UL 486A-486B.” 

5. Perform visual and mechanical inspection for overcurrent protective devices. 

D. Electrical Tests:  Include the following items performed in accordance with 
manufacturer’s instruction: 

1. Ground continuity test ground bus to system ground. 

E. After completing installation, cleaning, and testing, touch-up scratches and mars on 
finish to match original finish. 

END OF SECTION 26 24 16 
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SECTION 26 27 26 

WIRING DEVICES 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Receptacles. 

B. Snap switches. 

C. Wall plates. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. ASTM International (ASTM) 

ASTM A167 Standard Specification for Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and Strip 

B. Federal Specifications (FS) 

FS W-C-596 G/GEN Connector, Electrical, Power, General Specification for 

FS W-P-455A Plate, Wall, Electrical 

FS W-S-896 Switches, Toggle (Toggle and Lock), Flush Mounted 
(General Specification) 

C. International Organization for Standardization (ISO) 

ISO 9001 Quality Management Systems -- Requirements 

D. National Electrical Contractors Association (NECA) 

NECA 1 Standard for Good Workmanship in Electrical 
Contracting 

E. National Electrical Manufacturers Association (NEMA) 

NEMA ICS 4 Application Guideline for Terminal Blocks 

NEMA WD 1 General Requirements for Wiring Devices 
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NEMA WD 6 Wiring Devices—Dimensional Specifications 

F. National Fire Protection Association (NFPA) 

NFPA 70, 2017 National Electrical Code (NEC)  

G. Underwriters Laboratories (UL) 

UL 20 General Use Snap Switches 

UL 498 Electrical Attachment Plugs and Receptacles 

UL 508A, 2013 Standard for Safety for Industrial Control Equipment 

UL 943 Ground Fault Circuit Interrupters 

UL 1059 Standard for Terminal Blocks 

UL 1449 Standard for Transient Voltage Surge Suppressors 

1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. Approval Required. 

1. Not Used. 

1.4 QUALITY ASSURANCE 

A. The Seller shall comply with the following Quality Assurance requirements in addition 
to those of the Contract Statement of Work. 

B. Comply with the NEC. 

C. Furnish products listed and labeled by a Nationally Recognized Testing Laboratory 
(NRTL) for the application, installation condition, and the environments in which 
installed. 

1.5 RECEIVING, STORING, AND PROTECTING 

A. Receive, store, protect, and handle products according to manufacturer’s instructions 
and NECA 1. 

PART 2  PRODUCTS 

2.1 SUBSTITUTIONS 

A. Alternate products may be accepted in accordance with the requirements of the Contract 
Statement of Work. 
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2.2 RECEPTACLES 

A. Provide back and side wired, screw pressure terminal, straight-blade, and locking type, 
receptacles as indicated on the Drawings.  Receptacles shall meet the performance and 
design requirements of FS W-C-596-G/GEN and UL 498.  Receptacle configurations 
shall be in accordance with NEMA WD 6. 

B. For 120 volt receptacles connected to individual branch circuits provide straight-blade 
NEMA 5-20R, 20 amperes, 125 volts, grounding duplex receptacles.  Receptacle 
mounting strap, ground terminal, and ground contacts shall be formed from one piece of 
brass alloy.  Manufacturer: Hubbell “HBL5362” or equal. 

C. For GFCI receptacles connected to individual branch circuits provide straight-blade 
NEMA 5-20R, 20 amperes, 125 volts, grounding, “feed through” type, self-testing 
GFCI, duplex receptacle that meet the requirements of UL 943.  Provide units that can 
be installed in a 2 3/4-in. deep outlet box without an adapter.  Manufacturer: Hubbell 
“GFR5362ST” or equal. 

D. Provide straight-blade and twist lock receptacles for special applications as indicated on 
the Drawings. 

E. Provide 480 VAC, 3 wire, 4 pole, receptacles, amperage as shown on Drawings.  
Manufacturer: Crouse Hinds. 

2.3 SNAP SWITCHES 

A. Provide single pole, double pole, three-way, four-way and illuminated handle snap 
switches as indicated on the Drawings. 

B. Switches shall be rated 20 amperes, 120-277 volts AC, back and side wired, screw 
pressure terminal, quiet type AC switch with yoke grounding screw.  Switches shall 
meet the performance and design requirements of UL 20 and FS W-S-896. 

C. Manufacturer: Hubbell “HBL1220” series. 

2.4 WALL PLATES 

A. For GFCI receptacles in damp or wet locations provide weatherproof, in use covers.  
Manufacturer: Hubbell “WP26E”  

B. Provide single, multi-gang, and combination type wall plates that mate and match with 
corresponding wiring devices. 

C. Use metal plate-securing screws to match plate finish.  

D. Terminal Blocks 

1. Terminal Blocks shall meet the requirements of UL 1059 or NEMA ICS 4. 
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PART 3  EXECUTION 

3.1 PREPARATION 

A. Verify outlet boxes are installed per Drawings. 

B. Verify branch circuit wiring installation is completed, tested, and ready for connection 
to wiring devices. 

C. Clean debris from outlet boxes before installing devices. 

3.2 INSTALLATION 

A. Install products following manufacturer’s instructions.  Have the manufacturer’s 
installation instructions available at the construction site. 

B. Install devices plumb, level, and secure. 

C. Except as otherwise indicated on the Drawings, mount devices with long dimension 
vertical, and grounding point of receptacles on top.  Group adjacent switches and 
receptacles under single, multi-gang wall plates. 

D. Do not use the duplex/split-wire break-off tabs in receptacles as circuit conductors for 
connecting downstream devices. 

E. Install galvanized steel plates on outlet boxes and junction boxes on surface mounted 
outlets. 

3.3 GROUNDING 

A. Connect wiring device grounding terminal to branch circuit equipment grounding 
conductor. 

3.4 IDENTIFICATION 

A. Identify wiring devices with circuit number as required in Section 26 05 53, 
“Identification for Electrical Systems.” 

3.5 FIELD QUALITY CONTROL 

A. Inspect each wiring device for defects before installing. 

B. Operate each operable device at least six times with circuit energized; verify proper 
operation. 

C. Test 20 ampere receptacles for proper polarity and ground continuity using an NRTL-
listed test device that impresses a momentary current of at least 15 amperes on the 
branch circuit conductors and equipment grounding path. 
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D. Test ground-fault circuit interrupter receptacle operation according to manufacturer 
recommendations. 

E. Replace damaged or defective wiring devices. 

3.6 CLEANING AND ADJUSTING 

A. Clean devices prior to and after installation.  Replace stained or damaged wall plates or 
devices. 

B. Adjust devices and wall plates to be flush and level as required. 

END OF SECTION 26 27 26 
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SECTION 26 28 16 

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Safety switches. 

B. Fuses and circuit breakers. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. National Electrical Manufacturers Association (NEMA) 

NEMA FU 1 Low Voltage Cartridge Fuses 

NEMA KS 1 Enclosed and Miscellaneous Distribution Equipment 
Switches (600 Volts Maximum) 

B. National Fire Protection Association (NFPA) 

NFPA 70, 2017 National Electrical Code (NEC)  

C. Underwriters Laboratories (UL) 

UL 50 Enclosures for Electrical Equipment, Non-Environmental 
Considerations  

UL 248 Low-Voltage Fuses 

1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. Approval Required. 

1. Not Used. 

1.4 QUALITY ASSURANCE 

A. Comply with the NEC for componets and installation. 
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B. Provide safety switches that are listed and labeled by a Nationally Recognized Testing 
Laboratory (NRTL) for the application, installation condition, and the environment in 
which installed. 

C. Comply with the following standards as applicable: 

1. NEMA KS 1 

2. UL 50 

3. NEMA FU 1 

4. UL 248 

1.5 RECEIVING, STORING AND PROTECTING 

A. Receive, inspect, handle, and store safety switches, enclosed circuit breakers, and fuses 
according to the manufacturer’s written instructions. 

1.6 EXTRA MATERIALS 

A. Provide one spray can of touch-up paint that matches finish of switches. 

PART 2  PRODUCTS 

2.1 SUBSTITUTIONS 

A. Alternate products may be accepted.  Follow the guidelines set forth in the Contract 
Statement of Work. 

2.2 SAFETY SWITCHES 

A. Provide NRTL-listed, NEMA Type 1, 3R/12 or 4 Heavy Duty safety switches with 
ratings and number of poles as indicated on the Drawings or as required by the NEC 
suitable for the environment into which it is being installed.  

B. Each safety switch shall have an equipment ground bar. 

C. Each safety switch shall have provisions for padlocking in the OFF position. 

D. Manufacturer:  Square D “Class 3110” or Cutler-Hammer “DH” Series. 

2.3 FUSES 

A. Provide NEMA FU 1 and UL 248 fuses with type, voltage, and current ratings as 
indicated on Drawings. 

B. Manufacturer as shown on Drawings. 
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PART 3  EXECUTION 

3.1 INSTALLATION 

A. Install safety switches and fuses where indicated on the Drawings, according to 
manufacturer’s instructions, and the NEC. 

B. Ground and bond safety switches as required in Section 26 05 26, “Grounding and 
Bonding for Electrical Systems.” 

C. Install conduits as required in Section 26 05 33, “Raceways and Boxes for Electrical 
Systems.” 

D. Install conductors as required in Section 26 05 19, “Low Voltage Electrical Power 
Conductors and Cables.” 

1. Tighten electrical connectors and terminals to the manufacturer’s published 
torque values.   

3.2 IDENTIFICATION 

A. Identify safety switches and install warning signs and arc-flash warning labels as 
required in Section 26 05 53, “Identification for Electrical Systems.” 

B. Mark floor in front of safety switches to show NEC required working space according 
to Section 26 05 53, “Identification for Electrical Systems.” 

3.3 FIELD QUALITY CONTROL  

A. Clean interior and exterior of safety switches. 

B. Verify proper torque of accessible bus connections and mechanical fasteners after 
installing safety switches; document in work package or fabrication document.   

C. Safety Switches, 600 Volts Maximum 

1. Visual and Mechanical Inspection: 

a. Proper blade alignment. 

b. Proper operation of switch operating handle. 

c. Adequate mechanical support for each fuse. 

d. Proper contact-to-contact tightness between fuse clip and fuse. 

e. Manufacturer’s phase barrier material installed and in place. 

f. Verify fuse sizes and types correspond to the Drawings. 
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g. Perform mechanical operational test and verify mechanical interlocking 
system operation and sequencing. 

D. Molded and Insulated Case Circuit Breakers 

1. Visual and Mechanical Inspection: 

a. Proper mounting. 

b. Proper conductor size. 

c. Feeder designation according with the Drawings. 

d. Cracked casings. 

e. Operate breaker to verify smooth operation. 

f. Compare frame size and trip setting with panelboard schedules or one-
line diagram. 

g. Verify that terminals are suitable for 75°C rated insulated conductors. 

E. After completing installation, cleaning, and testing, touch-up scratches and mars on 
finish to match original finish. 

END OF SECTION 26 28 16 
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SECTION 26 51 00 

INTERIOR LIGHTING  

PART 1  GENERAL 

1.1 SCOPE OF WORK 

A. Interior luminaires and accessories. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. International Code Council 

IBC, 2015 International Building Code (IBC) 

A. National Electrical Contractors Association (NECA)/Illuminating Engineering Society 
of North America (IESNA) 

NECA/IESNA 500 Recommended Practice for Installing Indoor Commercial 
Lighting Systems (ANSI) 

NECA/IESNA 502 Recommended Practice for Installing Industrial Lighting 
Systems (ANSI) 

B. National Fire Protection Association (NFPA) 

NFPA 70, 2017 National Electrical Code (NEC)  

1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

A. Approval Required. 

Not Used. 

1.4 QUALITY ASSURANCE 

A. Comply with the NEC and the IBC for components and installation. 

A. Provide luminaires listed and labeled by a Nationally Recognized Testing Laboratory 
(NRTL) for the application, installation condition, and the environments in which 
installed. 
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B. Use manufacturers that are experienced in manufacturing luminaires, lamps and ballasts 
similar to those indicated for this Project and have a record of successful in-service 
performance. 

C. Coordinate luminaires, mounting hardware and trim with the ceiling system. 

1.5 DEFINITIONS 

A. Luminaire: A luminaire is a complete lighting unit and parts required to distribute the 
light, and connection of the lighting unit to the power supply. 

1. Average Life:  The time after which 50 percent will have failed and 50 percent 
will have survived under specified operating and starting condition. 

2. Total harmonic distortion (THD): The root mean square (RMS) of all the 
harmonic components divided by the fundamental current. 

1.6 SERVICE CONDITIONS 

A. Luminaires, shall perform satisfactorily in the following service conditions: 

1. Ambient temperature limits: 32 to 104°F unless indicated otherwise for specific 
products in Part 2. 

1.7 RECEIVING, STORING AND PROTECTING 

A. Receive, store, protect, and handle products according to the following NECA National 
Electrical Installation Standards: 

1. NECA/IESNA 500. 

2. NECA/IESNA 502. 

PART 2  PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to the Contract Statement of Work. 

2.2 INTERIOR LUMINAIRES 

A. Furnish interior luminaires that comply with requirements specified below, indicated on 
the Drawings, and as required to meet conditions of installation. 

A. Metal parts shall be free from burrs and sharp corners and edges. 

B. Metal components shall be formed and supported to prevent sagging and warping. 

C. Steel parts shall be finished with manufacturer’s standard finish applied over a 
corrosion-resistant primer.  Finish shall be free from runs, streaks, stains or defects.  
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D. Doors and frames shall be smooth operating and free from light leakage under operating 
conditions.   

2.3 LUMINAIRE ACCESSORIES 

A. Provide supports, mounting brackets, frames, and other accessories required for 
luminaire installation. 

A. Furnish hangers as specified below and as required by conditions of installation: 

1. Stem hangers shall be made of steel tubing with swivel ball hanger fitting and 
ceiling canopy.  Finish the same as the luminaire. 

2. Rod hangers shall be made of 1/4-in. threaded zinc-plated steel rod. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Install interior lighting system in accordance with the NEC, manufacturer’s installation 
instructions and approved shop drawings. 

A. Have the manufacturer’s installation instructions available at the Project site. 

B. Mounting heights specified or indicated on the Drawings are to the bottom of the 
luminaire for ceiling-mounted fixtures and to the center of the luminaire for wall-
mounted fixtures. 

3.2 FIELD QUALITY CONTROL 

A. Make electrical connections, clean interiors and exteriors of luminaires, install lamps, 
energize and test luminaires, inspect interior lighting system, and deliver spare parts in 
accordance with manufacturer’s instructions. 

END OF SECTION 26 51 00 
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SECTION 26 56 00 

EXTERIOR LIGHTING  

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Exterior luminaires and accessories. 

B. Lighting controls. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. American Society of Civil Engineers (ASCE) 

ASCE 7, 2010 Minimum Design Loads for Buildings and Other 
Structures 

B. Architectural Aluminum Manufacturers Association (AAMA) 

AAMA 611 Voluntary Specification for Anodized Architectural 
Aluminum 

AAMA 2605 Superior Performing Coatings 

C. ASTM International (ASTM) 

ASTM A123/A123M Standard Specification for Zinc (Hot-Dip Galvanized) 
Coatings on Iron and Steel Products 

ASTM A500 Standard Specification for Cold-Formed Welded and 
Seamless Carbon Steel Structural Tubing in Rounds and 
Shapes 

D. Hanford Documents 

TFC-ENG-STD-06 Design Loads for Tank Farm Facilities  

E. Illuminating Engineering Society of North America (IESNA) 

 Lighting Handbook 

F. International Code Council (ICC) 
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IBC, 2015 International Building Code 

G. National Fire Protection Association (NFPA) 

NFPA 70, 2017 National Electrical Code (NEC)  

H. Underwriters Laboratories (UL) 

UL 1598 Luminaires 

1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. Approval Required. 

1. Catalog Data:  Lighting Fixtures 

2. Test Reports:  Submit within 10 working days of successful test. 

1.4 QUALITY ASSURANCE 

A. Comply with the following codes and standards: 

1. NEC for components and installation. 

2. International Building Code. 

3. ASCE 7. 

B. Provide luminaires listed and labeled by a Nationally Recognized Testing Laboratory 
(NRTL) for the application, installation condition, and the environments in which 
installed. 

C. Use manufacturers that are experienced in manufacturing, luminaires, lamps, similar to 
those indicated for this Project and have a record of successful in-service performance. 

1.5 SERVICE CONDITIONS 

A. International Building Code and ASCE 7 and TFC-ENG-STD-06 design wind 
conditions:  

1. Exposure Category: C 

2. Basic Wind Speed: 110 mph (3-second gust at 33-ft above ground, mean 
recurrence interval of 50 years) 

3. Importance Factor: 1.0 

B. Ambient temperature: 

1. -25°F to 115°F 
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1.6 DEFINITIONS 

A. Unless otherwise specified or indicated, terms used in this Section are as defined in the 
NEC or the IESNA Lighting Handbook. 

1.7 RECEIVING, STORING AND PROTECTING 

A. Receive, inspect, handle, and store products according to the manufacturer’s written 
instructions. 

PART 2  PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted in accordance with the requirements of the Contract 
Statement of Work. 

2.2 FINISHES 

A. Furnish luminaires and accessories with finishes as scheduled that are resistant to 
fading, chalking, and other changes due to aging and exposure to heat and ultraviolet 
light.  Acceptable finishes for metals are:   

1. Hot-dipped galvanized steel: ASTM A123/A123M. 

2. Brushed natural aluminum. 

3. Anodized aluminum: AAMA 611, Class I. 

4. Powder coated aluminum: Fluorocarbon polymer powder coating per 
AAMA 2605, over chrome phosphate conversion coated aluminum.  

5. Powder coated steel: Fluorocarbon polymer powder coating per AAMA 2605 
over zinc phosphate conversion coated shot-blasted steel.  

B. Reject luminaires and accessories with finish having runs, streaks, stains, and defects.   

C. Replace luminaires and accessories showing evidence of yellowing, fading, chalking, 
and other changes indicating failure during warranty period.   

D. Use stainless steel for exposed hardware. 

2.3 EXTERIOR LUMINAIRES 

A. Furnish exterior luminaires that comply with requirements specified on the Drawings. 

B. Luminaires shall be NRTL-listed as conforming to UL 1598. 

C. Luminaire photometric characteristics shall be based on IESNA-approved methods for 
photometric measurements performed by a recognized photometric laboratory.  
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D. Luminaire housing shall be primarily metal.  

1. Metal parts shall be free from burrs and sharp corners and edges. 

2. Sheet metal components shall be fabricated from corrosion-resistant aluminum, 
formed and supported to prevent sagging and warping. 

3. Exposed fasteners shall be stainless steel. 

E. Provide lenses, fabricated from materials that are UV stabilized to be resistant to 
yellowing and other changes due to aging or exposure to heat and ultraviolet radiation. 

F. Doors shall have resilient gaskets that are heat-resistant and aging-resistant to seal and 
cushion lens and refractor. 

2.4 LIGHTING CONTROL EQUIPMENT 

A. Furnish photoelectric relays or timers to control exterior lighting as indicated on the 
Drawings. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine areas, spaces, and surfaces to receive exterior luminaires and poles for 
compliance with installation tolerances and other conditions affecting performance of 
the product.  Do not proceed with installation until unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer’s instructions and the Drawings. 

B. Locations of luminaires shown on the Drawings are diagrammatic unless coordinates, 
dimensions or angles are shown.  Coordinate luminaire locations with building finishes 
and building structure.  Obtain approval for location changes through TOC Construction 
Representative. 

C. Set luminaires plumb, square, level and secure. 

D. Install surface mounted luminaires directly to exterior wall, building structural steel, or 
an outlet box which is supported from structure. 

E. Install lamps in each luminaire. 

F. Fasten luminaire to indicated structural supports. 

1. Use fastening methods and materials selected to resist seismic forces defined for 
the application and approved by manufacturer. 
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G. Adjust luminaires that require field adjustment or aiming in accordance with the 
Drawings. 

3.3 LIGHTING CONTROL SYSTEM 

A. Install exterior lighting control system components in accordance with manufacturers’ 
instructions. 

3.4 FIELD QUALITY CONTROL 

A. Inspect each installed lighting unit for damage.  Replace damaged luminaires and 
components. 

B. Verify proper voltage at equipment served. 

C. Test installed luminaires for proper operation.  

1. Provide instruments to make and record test results.  

2. Replace or repair malfunctioning luminaires and components then re-test.   

3. Repeat procedure until all luminaires operate properly. 

D. Replace inoperative luminaires. 

3.5 ADJUSTING AND CLEANING 

A. Clean each luminaire inside and out, including plastics and glassware.  Use methods 
and materials recommended by manufacturer. 

B. Aim adjustable luminaires as indicated on the Drawings to provide required light 
intensities or as directed by the TOC Construction Representative. 

C. Adjust exterior lighting controls to obtain the following performance unless otherwise 
indicated on the Drawings or directed by the TOC Construction Representative: 

1.  “ON” at sunset, “OFF” at sunrise. 

END OF SECTION 26 56 00 
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SECTION 28 31 00 

FIRE ALARM SYSTEM 

PART 1  GENERAL 

1.1 GENERAL 

A. The Fire Alarm System for this project shall be Notifier Brand System. 

B. Substitutions of the specified Fire Alarm will be not be allowed.  

C. Washington River Protection Solutions (WRPS) will serve as the Authority Having 
Jurisdiction (AHJ) for this project.  All references to “Authority Having Jurisdiction” or 
“AHJ” on the project drawings or in these specifications shall be taken as references to 
WRPS. 

D. Includes, but not limited to, the following: 

1. Provide all material, labor, equipment, design, and services necessary to  
perform the installation of a complete, fully operational, intelligent (analog) and 
addressable (digital), low voltage 24 Volts D.C., point identification, 
microprocessor-based Fire Alarm System, in accordance with the required and 
advisory provisions of the latest edition of N.F.P.A. #72 accepted by the 
Authority having Jurisdiction (AHJ and project specifications, except as 
modified herein. 

2. The Contractor is to obtain a permit and final approval from (AHJ) for the Fire 
Alarm System. All permits, fees for plan review, inspections, testing, etc. shall 
be included in the bid proposal. 

3. The Fire Alarm System Contractor shall simultaneously submit "Shop 
Drawings", Back-up Battery Calculations, Voltage Drop Calculations, 
Manufacturers Data Sheets, and a bond copy of each proposed Graphic Map to 
the local Authority Having Jurisdiction and Government Representative for 
review that shall be approved by the Government Representative prior to the 
purchase, fabrication, or installation of any system components as detailed 
inSpecification Section 28 31 00. 

4. Products shall be domestically made and comply with the requirements of the 
“Buy American Act - Construction Materials Under Trade Agreements”. 

E. By submitting a bid, the Fire Alarm System Contractor is acknowledging that he has 
made a thorough examination of the Contract Documents, existing site and building 
conditions, and has determined that these documents do sufficiently describe the scope 
of construction work required under this Contract.  
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1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract Statement of Work apply to this 
Section. 

1.3 RELATED SECTIONS 

A. The following sections apply to this section: 

1. Section 26 05 02 "Basic Electrical Requirements". 
2. Section 26 05 19 "Low Voltage Electrical Power Conductors and Cables". 
3. Section 26 05 26 "Grounding and Bonding for Electtrical Systems". 
4. Section 26 05 29 "Hangers and Supports for Electrical Systems". 
5. Section 26 05 33 "Raceways and Boxes for Electrical Systems". 
6. Section 26 22 13 "Low Voltage Distribution Transformers". 

1.4 CODES AND STANDARDS 

A. Codes and agencies having jurisdictional authority over Fire Alarm System 
installations. 

1. International Building Code – Latest Adopted Edition. 
2. International Mechanical Code – Latest Adopted Edition. 
3. International Fire Code – Latest Adopted Edition. 
4. Authority Having Jurisdiction (Local Fire Marshal). 
5. Occupational Safety and Health Administration (OSHA). 
6. Washington Industrial Safety and Health Act (WISHA). 
7. National Fire Protection Association (N.F.P.A.). 
8. ANSI-J-STD-607-A Commercial Building Grounding and Bonding 

Requirements for Telecommunications. 
9. Americans with Disabilities Act (ADA). 
10. State of Washington Electrical Code. 
11. State of Washington Administrative Code (WAC). 
12. State of Washington Labor & Industry (L&I). 
13. Revised Code of Washington (RCW). 
14. American Society for Testing and Materials 
15. National Board of Fire Underwriters 
16. National Electrical Safety Code 
17. National Electrical Manufacturers Association 
18. Electrical Testing Laboratories 
19. U.L. Fire Protection Equipment Directory  
20. Underwriters Laboratories Incorporated (U.L.) 

a. UL #5 Standard for Surface Metal Raceways and Fittings 
b. UL #38 Standard for Manual Signaling Boxes for Fire Alarm 

Systems 
c. UL #50 Enclosures for Electrical Equipment, Non-Environmental 

Considerations 
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d. UL #228 Standard for Door Closers-Holders, With or Without 
Integral Smoke Detectors 

e. UL #268 Smoke Detectors for Fire Alarm Systems 
f. UL #268A  Standard for Smoke Detectors for Duct Application 
g. UL #346 Standard for Waterflow Indicators for Fire Protective 

Signaling Systems 
h. UL #464 Standard for Audible Signal Appliances 
i. UL #497A Standard for Secondary Protectors for Communications 

Circuits 
j. UL #521 Standard for Heat Detectors for Fire Protective Signaling 

Systems 
k. UL #827 Standard for Central-Station Alarm Services 
l. UL #864 Standard for Control Units and Accessories for Fire 

Alarm Systems 
m. UL #1449 Standard for Surge Protective Devices 
n. UL #1481 Standard for Power Supplies for Fire-Protective Signaling 

Systems 
o. UL #1971 Standard for Signaling Devices for the Hearing Impaired 

B. If any conflict occurs between Code Rules and this specification, the codes are to 
govern. Nothing in these drawings and specifications shall be construed to permit work 
not conforming to governing codes. Also, this shall not be construed as relieving the 
Fire Alarm System Contractor from complying with any requirements of the plans and 
specifications which may be in excess of, but not in conflict with, requirements of the 
Governing Codes. 

1.5 DEFINITIONS 

A. Thermal Envelope: The heat flow control layer (insulation for example) that separates 
the interior conditioned space from the exterior unconditioned space. 

B. Cold Space: Spaces outside of the building’s thermal envelope in which ambient 
temperatures are expected to be below 40°F. 

C. Warm Space: Spaces within the building’s thermal envelope in which ambient 
temperatures are not expected to be below 40°F. 

D. Finished Spaces: Spaces used for habitation or occupancy where rough surfaces are 
plastered, paneled, or otherwise treated to provide a pleasing appearance. 

E. Unfinished Spaces: Spaces used for storage or work areas, such as sprinkler riser rooms, 
mechanical rooms, electrical rooms, etc., where appearance is not a factor. 

F. Exposed: Open to view i.e. a room that is not covered by other construction. 

G. Concealed Spaces: Spaces out of sight i.e. above ceilings, below floors, between double 
walls, furred-in areas, pipe and duct shafts, and similar spaces. 
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H. Trades: Design documents or work performed by architectural, civil, electrical, fire 
protection, landscape, mechanical, plumbing, electrical, and structural. 

I. Soffit: A ceiling that is secondary to the primary ceiling elevation that is at a lower 
elevation and is finished with gypsum wall board or other construction materials. 

J. Provide: It shall be interpreted as "furnishing and installing complete in operating 
condition". 

K. Drawings: It shall be interpreted as "all Contract Drawings for all Disciplines". 

1.6 GENERAL SYSTEM REQUIREMENTS 

A. It is the intention of this division of the specifications and the accompanying drawings 
to describe and provide for the furnishing, installing, testing and placing in satisfactory 
and successful operation all equipment, materials, devices and necessary appurtenances 
to provide a complete electrical & fire alarm system, together with such other 
miscellaneous installations and equipment hereinafter specified and/or shown in the 
plans. The work shall include all materials, appliances and apparatus not specifically 
mentioned herein or noted on the plans, but which are necessary to make a complete 
working installation of all electrical systems shown on the plans or described herein.  

B. Provide and install a new complete, fully operational, intelligent (analog) and 
addressable (digital), low voltage 24 Volts D.C., "Class B", point identification, 
microprocessor-based Fire Alarm System that will transmit a signal to the monitoring 
entity as described herein and as shown on the contract documents. 

C. The Fire Alarm System shall include, but not be limited to a control panel, Remote 
Power Supplies, peripherals, initiating devices, notification appliances, cabling, conduit, 
junction boxes, fittings, raceways, termination at field devices and panels, etc. required 
for a complete operating system even though each item may not be specifically 
mentioned or described in this specification section or on the contract documents. 

D. Devices and equipment for Fire Alarm System service shall be U.L. listed or Factory 
Mutual Global approved for use in Fire Alarm Systems and of the manufacturer's 
current model. 

E. The Fire Alarm Control Panel shall be listed under U.L. Category UOJZ as a single 
control unit and shall be U.L. Listed for Power Limited Applications per Article 760 of 
N.F.P.A. #70 (National Electrical Code). 

F. The Fire Alarm Control Panel shall electrically supervise and monitor the integrity of 
all conductors of all circuits. 

G. The Fire Alarm System Control Panel and peripheral devices shall be manufactured 
100% by a single U.S. manufacturer (or division thereof). 

H. The Fire Alarm shall be of modular design to facilitate both expansion and service.   
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I. The system shall be an active/interrogative type system where each addressable device 
is repetitively scanned, causing a signal to be transmitted to the Fire Alarm control 
panel indicating that each device, and associated circuit cabling, is functional. 

J. All power or system shutdowns shall be coordinated with the Owner or Owner’s 
representative with a minimum of (14) days advanced notice not exceeding (4) hours. 
Provide temporary provisions for periods greater than (4) hours with Lockout / Tagout 
procedures being used. 

K. Equipment in compliance with U.L. standards but not bearing their label is not 
acceptable. 

1.7 PROTECTION OF NEW FIRE ALARM EQUIPMENT 

A. The Fire Alarm System Contractor shall store and guard all equipment before 
installation and shall protect same, and replace any equipment that has been damaged 
prior to final acceptance.  

1.8 HOUSEKEEPING 

A. All electrical materials shall be kept stored in an orderly fashion protected from heat, 
cold, and the weather. 

B. All marred surfaces shall be refinished and painted after installation. 

C. All debris shall be removed from premises during work, as directed, and at completion 
of job. 

1.9 COORDINATION 

A. The work covered by this Specification Section shall be coordinated with the related 
work as specified elsewhere on the contract documents or in the project specifications. 

B. The Fire Alarm System Contractor shall coordinate the Fire Alarm System installation 
with the Architectural features, H.V.A.C. grilles, electrical lights, fire protection 
sprinkler heads, and/or existing conditions.  

C. Coordinationshall consider elevations, required clearances, and routings of all trades to 
assure that all trades can be installed without conflict. 

D. The outcome of this coordination shall allow each system (Electrical, Mechanical, Fire 
Protection, etc.) to be installed without further conflicts for space or locations. 

E. Failure to coordinate with other trades and/or existing conditions that result in the 
removal and re-installation of systems shall not be charged as additional costs. 

1.10 PENETRATIONS 

A. Fire Resistance Rated Penetrations: 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 382 of 581



RPP-SPEC-63839, Rev. 1 

28 31 00 – 6 

1. Where Fire Alarm System conduit penetrates a fire, resistance rated wall or floor 
assembly, the Fire Alarm System Contractor shall provide a fire rated 
penetration that maintains the integrity and fire resistance rating of the assembly 
being penetrated.  

2. The fire resistance rated penetrations of walls or floor assemblies shall consist of 
one of the following: 

a. Cabling in Conduit: Fire Alarm System cabling installed in conduit shall 
be provided with sealant between the conduit and the wall or floor 
penetration 

b. Exposed Cabling: Fire Alarm System cabling installed exposed shall be 
provide with a section of conduit (sleeve) that extends past both faces of 
the penetration by a minimum distance of 6". Seal both ends of conduit 
(sleeve) with U.L listed or Factory Mutual Global approved material and 
sealant that maintains the fire resistance rating of the assembly being 
penetrated.  Provide fire resistance rated sealant to both sides of 
assembly penetration between the conduit (sleeve) and the wall or floor 
assembly. 

c. Exposed Cabling: Fire Alarm System cabling installed exposed shall be 
provide with a fire resistance rated grommet that maintains the fire 
resistance rating of the assembly being penetrated, such as those 
manufactured by Specified Technologies Incorporated (STI). The 
grommet shall slipover the cabling and snap together to form a round 
grommet that can slide into the penetration. A separate grommet shall be 
required for each side of the assembly. 

B. Non-Fire Resistance Rated Penetrations: 

1. The Non-fire resistance rated penetrations of walls or floor assemblies shall 
consist of one of the following: 

a. Cabling in Conduit: Fire Alarm System cabling installed in conduit shall 
not require additional sealant between the conduit and the wall or floor 
penetration 

b. Exposed Cabling: Fire Alarm System cabling installed exposed shall be 
provide with a section of conduit (sleeve) that extends past both faces of 
the penetration by a minimum distance of 6". Additional Sealant shall 
not be required. 

c. Exposed Cabling: Fire Alarm System cabling installed exposed shall be 
provide with a Non-fire resistance rated grommet, such as those 
manufactured by Specified Technologies Incorporated (STI). The 
grommet shall slipover the cabling and snap together to form a round 
grommet that can slide into the penetration. A separate grommet shall be 
required for each side of the assembly. 
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C. Smoke Barrier/Partition Penetrations: 

1. Where Fire Alarm System conduit penetrates a smoke barrier/partition wall or 
floor assembly, the Fire Alarm System Contractor shall provide a smoke 
barrier/partition penetration that prevents the passage of smoke through the 
assembly being penetrated.  

2. Smoke barrier/partition penetrations of walls or floor assemblies shall consist of 
one of the following: 

a. Cabling in Conduit: Fire Alarm System cabling installed in conduit shall 
be provided with sealant between the conduit and the wall or floor 
penetration 

b. Exposed Cabling: Fire Alarm System cabling installed exposed shall be 
provide with a section of conduit (sleeve) that extends past both faces of 
the penetration by a minimum distance of 6". Seal both ends of conduit 
(sleeve) with U.L listed or Factory Mutual Global approved material and 
sealant that prevents the passage of smoke. Provide sealant between the 
conduit (sleeve) and the wall or floor assembly on both sides of assembly 
penetration. 

c. Exposed Cabling: Fire Alarm System cabling installed exposed shall be 
provide with a Non-fire resistance rated grommet, such as those 
manufactured by Specified Technologies Incorporated (STI). The 
grommet shall slipover the cabling and snap together to form a round 
grommet that can slide into the penetration. A separate grommet shall be 
required for each side of the penetration. 

D. All firestop systems shall be installed in accordance with the manufacturer’s 
recommendations and shall be completely installed and available for inspection by the 
local authorities prior to cabling system acceptance. 

E. Refer to Division 07 for requirements on sealing of penetrations. 

F. The Fire Alarm System Contractor shall minimize the quantity of penetrations through 
the air barrier. All penetrations shall be filled with a spray type foam insulation or other 
approved means to maintain the integrity of the air barrier. The ends of seismic brace 
members that penetrate the air barrier shall also be filled with a spray type foam 
insulation of other approved means to maintain the integrity of the air barrier. 

G. The Fire Alarm System and Electrical drawings do not specifically identify penetrations 
through walls, floors, platforms, and foundations.  

H. The Fire Alarm System Contractor shall review all architectural and structural drawings 
to determine all penetration locations. 

I. All penetration locations through walls, floors, platforms, and foundations shall be 
coordinated with the General Contractor and all other trades. 
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J. All penetrations through walls, floors, platforms, and foundations are the responsibility 
of the Fire Alarm System Contractor. 

1.11 CUTTING AND PATCHING 

A. Obtain permission from the General Contractor and Owner’s Representative prior to 
cutting. Locate cut locations so they will not weaken structural components the 
minimum amount necessary.  

B. All construction materials damaged or cut into during the installation of the Fire Alarm 
System shall be repaired or replaced with materials of like kind and quality by skilled 
labor experienced in that particular building trade. 

1.12 SYSTEM/DEVICE INTERFACE CONNECTIONS 

A. The following system/device interfaces shall be connected to the Fire Alarm System for 
auxiliary functions initiated by the Fire Alarm System Control Panel and includes, but is 
not limited to: 

1. Audio/Visual Sound Systems 
2. Smoke and Fire/Smoke Dampers 
3. Duct Smoke Detectors 
4. H.V.A.C. Systems 
5. Magnetic Door Holders 
6. Magnetic Door Releases 
7. Fire Rated Coiling Doors 
8. Fire Rated Shutters 
9. Cooking Hood Fire Suppression Systems 
10. Fire Protection Sprinkler Systems 

1.13 SITE INSPECTIONS OF EXISTING BUILDINGS OR SITE CONDITIONS PRIOR TO 
BIDDING 

A. The Fire Alarm System Contractor shall examine the structure, building, and existing 
conditions under which Divisions 28 work is to be installed for conditions detrimental 
to proper and timely completion of the work before submitting proposals and/or bids for 
this work. 

B. Do not proceed with work until deficiencies encountered in existing installation have 
been corrected.  Report any delay or difficulties encountered in installation of the 
existing Fire Alarm System which might be unsuitable to connect with work.  Failure to 
report conditions shall constitute acceptance of other work as being fit and proper for 
the installation of the new Fire Alarm System. 

C. Maintain continuity of existing circuits of equipment to remain.  Existing circuits of 
equipment shall remain energized.  Circuits which are to remain but were disturbed 
during demolition shall have circuits, wiring, and power restored back to original 
condition. 
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D. No subsequent allowance for time or costs will be considered for any consequence 
related to failure to examine site conditions. 

E. Existing site conditions may not be fully depicted on the contract documents and is the 
bidding Fire Alarm System Contractor’s responsibility to fully understand the existing 
conditions of the project. 

1.14 CONTRACT DOCUMENTS 

A. BCE Fire Alarm system contract drawings are not a complete design or 100% layout 
and are simply conceptual. This layout identifies proposed locations of devices and key 
critical aspects of the fire alarm system. They are meant to provide a guide for 
coordinating architectural, electrical, and mechanical features of the building design and 
to aid the NICET designer in creating shop drawings in accordance with NFPA 72, state 
& local requirements. The contractors and the fire alarm system designer shall 
coordinate the exact quantities and locations of all system components between trades 
and/or existing conditions. 

B. The equipment layout is diagrammatic and unless specifically dimensioned or detailed, 
does not indicate all fittings, hardware or appurtenances required for a complete 
operating installation. It is the Fire Alarm System contractor’s responsibility to provide 
devices that may not be indicated or shown on the contract documents for a fully 
functional system.  

C. Wiring diagrams are not intended to indicate the exact course of raceways or exact 
location of device. Raceway and device locations are approximately correct and are 
subject to revision as may be necessary or desirable at the time of installation. Precise 
location in every case shall be subject to the Engineer's approval. 

D. The Fire Alarm System contractor shall be responsible for reviewing all architectural, 
civil, electrical, mechanical, plumbing, structural, and fire protection drawings. These 
drawings may contain information related to the design and construction of this project 
and it is the Fire Alarm System contractor’s responsibility to review the contract 
documents of all trades and to coordinate the contract documents with the Fire Alarm 
System "Shop Drawings".  

E. Architectural and Electrical drawings take precedence over Fire Alarm drawings. 

F. The Fire Alarm System installation shall be developed in accordance with the contract 
documents, project specifications, and applicable standards. Should a conflict occur 
between the contract documents and project specifications, the project specifications 
shall prevail, refer to Division 1. 

G. In the case that criteria contained on the contract documents is omitted from the project 
specifications or the project specifications have criteria that is omitted from the contract 
documents, the criteria given in one location shall apply as if shown in both the contract 
documents and in the project specifications (what's in one document applies to both 
documents). The contract documents and project specifications are complementary and 
what is called for in either is binding as if called for in both. 
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H. Fire Alarm System Work shall be as defined in the contract documents and in this 
specification Section. Any details beyond these limits are meant only to give installation 
clarity to that portion which is a part of this Contract. 

I. Fire Alarm System Drawings for the project have been developed by the Engineer using 
AutoCAD format. These drawing files will be made available to the Fire Alarm System 
Contractor for development of "Shop Drawings" and "As-Built" drawings, for a fee of 
$100.00 per sheet. Full payment to be made prior to release of drawing files. 

1.15 SHOP DRAWINGS  

A. Prepare detailed working drawings that are not larger than the contract documents for 
the system layout in accordance with N.F.P.A. #72. 

B. All items contained in Section 7.4 "Shop Drawings" of the latest edition of N.F.P.A. 
#72 adopted by the Authority Having Jurisdiction shall be included on the Fire Alarm 
System Shop Drawings including, but not limited to the following: 

1. Sheet Index. 
2. Fire Alarm System Component Legend. 
3. Cabling Legend. 
4. Alpha-numeric labeled cables based upon the "Cabling Legend" for each cable 

type and cable run. 
5. Electrical Legend listing the electrical devices to be utilized as part of the Fire 

Alarm System installation. 
6. Site Plan. 
7. Floor Plans indicating all Fire Alarm System devices. 
8. End-Of-Line Resistor(s) where applicable. 
9. Device Address shown adjacent to each device. 
10. One-Line Riser Diagram. 
11. "Sequence of Operations" matrix indicating all system Inputs and Outputs. 
12. Mounting details and mounting heights 

C. Provide "Shop Drawings" that are usable for trouble-shooting purposes showing 
equipment/device locations, conduit routing, junction boxes, connection cabling for the 
entire Fire Alarm System layout, and riser diagrams. 

D. Shop Drawings shall be clear and legible with a minimum text height of 1/8” for all 
text. 

E. A graphical scale shall be provided for each floor plan or detail on the shop drawings in 
accordance with N.F.P.A. #72. 

F. Projects that require more than one sheet to show the entire Fire Alarm System shall 
require a key plan.   

G. The key plan shall identify the location of the Fire Alarm System that is contained on 
that sheet and shall contain a reference north arrow. 
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H. All sheets that contain a break in the building background shall contain a "Match Line" 
designation to indicate where the building and Fire Alarm System continues, even if on 
the same sheet. 

I. One-Line Riser Diagram shall show all field devices and their respective room names, 
room numbers, device address, device designation and candela settings in the order 
wired on the floor plans. Per NFPA 72, a riser diagram is required to show the type and 
number of system components/devices on each circuit and the number of conductors for 
each circuit. Since a circuit is defined in NFPA 72 as a connection path between 
locations, the riser diagram should show the order that devices are connected. 

1.16 BUILDING EXPANSION, SEPARATION, OR SEISMIC JOINTS 

A. The Fire Alarm System Contractor shall provide a junction box on each side of the 
Building Expansion, Separation, or Seismic joint. 

B. The Fire Alarm System Contractor shall provide a section of flexible conduit between 
the junction boxes of sufficient length to accommodate for the calculated building 
movement. 

C. The Fire Alarm System Contractor shall provide grounding bushings with #12 
grounding cable to maintain continuity between junction boxes. Grounding cable shall 
be of sufficient length to accommodate for the calculated building movement. 

D. The Fire Alarm System Contractor shall secure flexible conduit and grounding cable on 
each side of the Building Expansion, Separation, or Seismic joint. 

1.17 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. Product substitution during installation from the approved Equipment Submittals will 
not be allowed and shall result in the removal and re-installation of system components 
at no additional cost to the Owner. 

C. All Substitution Requests shall be submitted on the forms provided in Division 0 or 1 of 
the project specifications.  

D. Fire Alarm System equipment submittals, shop drawing submittals, back-up battery 
calculations, voltage drop calculations, and graphic maps shall be submitted together at 
one time. 

E. All remote power supply locations deemed necessary by the Fire Alarm System 
Contractor shall be submitted for review and approval. 

F. Equipment submittals shall be broken up by section that shall include, at a minimum, 
the following: 

1. Fire Alarm System Control Panel. 
2. Fire Alarm Remote Annunciator Panels. 
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3. Power Supplies. 
4. Initiating Devices. 
5. Notification Appliances. 
6. Graphic Maps. 
7. Modules. 
8. Miscellaneous Equipment. 

G. Equipment submittals shall include, at a minimum, the following: 

1. Fire Alarm System Control Panel. 
2. Fire Alarm System Control Panel Enclosures. 
3. Fire Alarm System Terminal Cabinets 
4. Fire Alarm Remote Annunciator Panels. 
5. Main Fire Alarm System Control Panel Power Supplies. 
6. Remote Power Supplies. 
7. Back-Up Batteries. 
8. Internal Battery Chargers. 
9. External Battery Chargers. 
10. Initiation Devices: 

a. Manual Pull Stations. 
b. Heat Detectors. 
c. Smoke Detectors. 
d. Duct Smoke Detectors. 
e. Duct Smoke Detector Remote Test Stations. 

11. Notification Appliances: 

a. Strobe only Appliances. 
b. Combination Horn / Strobe Appliances. 

12. Graphic Maps. 
13. Monitor Modules. 
14. Relay Modules. 
15. Multi-Voltage Relay Modules (Relay in Box). 
16. Control Modules. 
17. Zone Interface modules. 
18. Isolation Modules. 
19. Remote Indicating Lamps 
20. Radio Transmitter. 
21. Radio Fire Alarm Reporter (RFAR). 
22. Antenna. 
23. Transient Voltage Surge Protection. 
24. Wet Rated Cables. 

H. Shop drawing submittals shall include all of the following information: 

1. Floor plans identifying all Fire Alarm System components and devices. 
2. Cabling / conduit routing and sizing. 
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3. Sequence of operations 
4. Fire Alarm System zoning. 
5. Point to point cabling diagrams. 
6. One-line risers. 
7. Back-up Battery Calculations. 
8. Voltage Drop Calculations. 
9. Graphic Map Details / Artwork 

I. Equipment Submittals shall contain original brochures supplied by manufacturers 
(Photocopies of originals will not be accepted). Each type of device provided shall be 
identified in the Equipment Submittals using the same identification as shown on the 
drawings and specifications. The information included must be the exact equipment to 
be installed, not the complete "line" of the manufacturer. Where sheets show the 
equipment installed and other equipment, the installed equipment shall be neatly and 
clearly identified on such sheets. 

J. If the submittals are being delivered electronically, the Fire Alarm System Contractor 
shall provide the following: 

1. Submittal Drawings: 

a. The Submittal Drawings shall be a single PDF that is formatted to actual 
size (not 11x17) and collated in numerical order as designated in the title 
block of each drawing. 

2. Equipment Submittals: 

a. The Equipment Submittal shall be a single, searchable PDF file 
containing all equipment, devices, and components that are collated for 
duplex printing on 8½"x11" sized paper. 

b. The Equipment Submittal PDF shall contain a "Table of Contents" that 
indicates all pieces of equipment, devices, and components contained 
within each section of the submittal. 

c. The Equipment Submittal PDF shall be bookmarked by section and for 
each piece of equipment, device, and component. 

3. Back-Up Battery Calculations and Voltage Drop Calculations shall be submitted 
as part of the Equipment Submittal PDF and shall be included at the end of the 
Equipment Submittal PDF under a separate section for both Back-Up Battery 
Calculations and the Voltage Drop Calculations and shall be indicated on the 
Table of Contents. 

4. Graphic Maps: 

a. Graphic Maps shall be submitted in a PDF that is full sized to allow 
printing of actual sized proposed Graphic Maps. 
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K. Review of Fire Alarm System submittal by the Engineer or Architect does not relieve 
the Contractor of responsibility for compliance with the intent of all contract documents 
and / or code. 

L. The contract documents shall not be used as the Fire Alarm System Contractor’s Shop 
Drawings. 

M. The Fire Alarm System Shop Drawings shall be system specific with only Fire Alarm 
System equipment and connections to other equipment that will be interfaced to the Fire 
Alarm System being shown. 

N. All re-submittals shall have the areas of revision clearly marked with revision clouds. 

1.18 CERTIFICATION AND LICENSING 

A. The Fire Alarm System shall: 

1. Be manufactured by an ISO 9001 certified company. 

2. Meet the requirements of BS EN9001: ANSI/ASQC Q9001-1994. 

3. Shall bear the marking for a U.L. Listed UOJZ control unit. 

B. The Fire Alarm System Contractor shall: 

1. Be currently listed and approved by Underwriters Laboratories Incorporated 
with a Certificate Service for Protective Signaling Services – Local, Auxiliary, 
Remote Station. 

2. Be currently listed and approved by Underwriters Laboratories Incorporated for 
"Proprietary Protective Signal System Listing Program" with a UUJS certificate 
of compliance.  

3. Be a certified Level III technician by National Institute for Certification in 
Engineering Technologies (NICET) in the Fire Alarm Technology subfield of 
fire protection engineering technology. 

C. At the request of the Government Representative, the Fire Alarm System Contractor 
shall provide: 

1. UL certificate specific to this installation. 

2. Proof of all Certificates and Listings 

D. Fire Alarm System Shop Drawings shall be designed by one of the following (provide a 
copy of documentation): 

1. NICET Level III Certified Designer 

2. Registered Professional Fire Protection Engineer. 
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E. The Installing Fire Alarm System Contractor shall employ a minimum of NICET Level 
II technicians to:  

1. Provide and/or perform on site installation assistance throughout the duration of 
the project, up to and including acceptance of the Fire Alarm System by the 
Authority Having Jurisdiction. 

2. Oversee the final check-out and to ensure systems integrity. 

3. Trim and program the Fire Alarm System Control Panel. 

F. Certificates issues by any company not directly associated with the installation of this 
project will be rejected 

G. The installing Contractor shall have a minimum of fifteen (15) years’ experience in the 
design, installation, servicing, and testing of the Fire Alarm System to be installed. A 
list of installations of a similar nature and scope shall be provided on request. 

1.19 COMPETITIVE PRODUCTS 

A. Any reference in the specifications to any article, device, product, material, fixture, 
form or type of construction by name, make or catalog number shall be interpreted as 
establishing a standard of quality and shall not be construed as limiting competition.  

B. The Fire Alarm System Contractor, in such cases, may at his option use any article, 
device, product, material, fixture, form or type of construction which in the judgment of 
the Engineer, expressed in writing, is equal to that specified.  

1.20 REQUESTS FOR INFORMATION (RFI) 

A. It is our intent to provide a timely response to any Request for Information (RFI) 
regarding the Fire Alarm System work. To further expedite this process, if a suggestion 
can be determined or derived at by the initiator of the Request for Information (RFI), 
this suggestion shall be supplied with the submitted Request for Information (RFI). If 
no suggestion is given where one is possible, the RFI will be returned as incomplete.   

B. All Fire Alarm System Request for Information (RFI) questions shall be written on the 
forms provided in Division 0 or 1 of the General and Supplemental Conditions of the 
Project Manual. 

1.21 SCHEDULE OF VALUES 

A. Provide a "Schedule of Values" that shall be broken down in accordance with the 
following subsection. Further breakdown into subcategories is at the option of the 
Contractor, except as noted below: 

1. Engineering 
2. Materials and Labor  
3. System Testing 
4. Closeout Materials 
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B. Engineering:   

1. The dollar value for "Engineering" work associated with Fire Alarm System 
shall in no case be less than 15.00% of the total dollar value of the Fire Alarm 
System work or as indicated in Division 1, whichever is higher. "Engineering" 
work shall be a lump sum line item consisting of the following at a minimum: 

a. Shop Drawings 
b. Battery Back-Up Calculations 
c. Voltage Drop Calculations 
d. Equipment Submittals 
e. Permitting 
f. Architect and/or Engineer Approval 

The Contractor is advised there will be no payments for "Engineering" until the submittal materials 
(Shop Drawings, Battery Back-up Calculations, Voltage Drop Calculations, , and Equipment 
Submittals) have been reviewed and approved by the Architect and/or Engineer.  

1.22 QUALITY ASSURANCE 

A. All devices, components, and equipment of the Fire Alarm system shall be listed as a 
product of a single Fire Alarm system manufacturer under the appropriate category by 
Underwriters' Laboratories, Inc. (UL), shall bear the UL label, and shall be listed under 
UL category UOJZ as a single control unit. 

B. Partial or pending listings for a Fire Alarm system or components is not acceptable. 

C. The Fire Alarm system installation shall comply with Article 760 of N.F.P.A. #70 with 
all circuits being marked in accordance with Article 760-30, 760-176, and 760-179. 

D. Requirements of Regulatory Agencies: 

1. Perform work in accordance with applicable Codes.  

2. In case of differences between building codes, state laws, local ordinances, 
utility company regulations, and Contract Documents, the most stringent shall 
govern.  

1.23 OPERATIONS AND MAINTENANCE MANUAL 

A. Bind Operation & Maintenance Manual for the Fire Alarm System in a single three-ring 
tabbed hard-backed binder with clear plastic pocket on spine. Spine of each binder shall 
have following typewritten lettering inserted: 

OPERATION 
AND 

MAINTENANCE 
MANUAL 

FIRE ALARM SYSTEM 
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B. The Operations and Maintenance Manuals shall include a complete materials list of the 
Fire Alarm system including the addresses and phone numbers of local sources of 
replacement parts. 

C. Operation and Maintenance manuals shall contain the following: 

1. "As-Built" Shop drawings. 
2. Cabling diagrams. 
3. Operation and Maintenance instructions. 
4. Replacement parts lists. 
5. Manufacturer’s equipment submittal literature for all components. 
6. Typewritten "Sequence of Operations". 
7. Thorough testing procedures. 
8. Recommended testing frequency for each item. 
9. Acceptance Test certificates. 

D. Operation and Maintenance Binders: 

1. Binders shall be commercial quality, 8-1/2 x 11-inch (3) D-ring binders 

2. Binders shall have durable plastic covers with clear pockets on the cover and 
spine to hold labels. 

3. Binders shall have a 1" minimum and 3" maximum ring size. 

4. Binders shall not be filled more than 2/3 of its capacity to accommodate future 
revisions.  

5. Where two or more binders are necessary to accommodate data, correlate data in 
each binder into related groupings according to the project manual table of 
contents. Cross reference other binders where necessary to provide essential 
information for proper operations and maintenance of each piece of equipment.  

E. Operation and Maintenance manuals shall contain the following: 

1. Cover: Identify each binder with a typed or printed title. 

2. Project Directory: Name, address, and phone number of Architect, General 
Contractor, and Electrical Subcontractors. Also include complete list of 
equipment installed with name, address, and phone number of each vendor. 

3. Table of Contents: List every item separated by a divider, using the same 
identification as on the divider tab. 

4. Dividers: Provide heavy paper dividers with printed tabs for each section. 
Immediately following the divider tab include a description of product.  

5. Typewritten Operation and Maintenance instructions. 

6. Complete replacement parts list with part numbers. 
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7. Manufacturer’s equipment submittal literature for all components used in the 
system. 

8. Typewritten "Sequence of Operations". 

9. Thorough testing procedures. 

10. Recommended testing frequency for each item. 

11. Acceptance Test Certificates. 

12. Copy of "As-Built" drawings.  

a. Where oversized drawings are necessary, fold drawings to the same size 
as text pages and use as foldout. 

b. If drawings are too large to be used practically as a foldout, place the 
drawing neatly folded in the front or rear pocket of the binder. Insert a 
typewritten page indicating drawing title, description of contents and 
drawing location in the appropriate location in the manual. 

13. Warranties: Provide a copy of each warranty in the appropriate manual. Provide 
written data outlining the procedures to follow in the event of product failure.  

14. Electronic copy of the final system program software. (USB Drive / CD) 

F. Submit copies as specified by Division 1, and at a minimum, provide three (3) copies 
of Operation & Maintenance Manual to Architect and Engineer to review prior to 
scheduling the training session.  

G. Operation and Maintenance manuals shall contain original color printed brochures 
supplied by manufacturers (Photocopies originals will not be accepted). 

H. First section of the Operations and Maintenance Manual shall consist of name, address, 
and phone number of Architect, General Contractor, and Electrical Subcontractors. Also 
include complete list of equipment installed with name, address, and phone number of 
each vendor. 

I. The information included must be the exact equipment installed not the complete "line" 
of the manufacturer. Where sheets show the equipment installed and other equipment, 
the installed equipment shall be neatly and clearly identified on such sheets. 

J. Cabling Diagrams for each system shall be complete for the specific system installed 
under the Contract with typical "Cabling Diagrams" not being acceptable. 

1.24 TRAINING MANUAL 

A. The Training Manual shall contain a Syllabus titled "Section 28 31 00 Fire Alarm 
System – Training Syllabus". 
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B. Prior to starting the training session, provide a quantity of up to ten (10) Training 
Manuals to the Owners staff. 

C. Each Training Manual shall be in its own 3-ring hard covered binder that shall be sized 
to allow for 20% additional documentation. 

D. The spine and front cover of each Training Manual shall have a clear cover with a typed 
insert with the following information: 

1. Labeled "Section 28 31 00 Fire Alarm System – (ETF Load-In Facility) 
Training Manual". 

2. Site Name. 
3. Site Address. 
4. Project Name. 
5. Project address. 
6. Current Date. 
7. Installing Fire Alarm System Contractor. 
8. Installing Fire Alarm System Contractor’s Address. 
9. Installing Fire Alarm System Contractor’s Contact Name. 
10. Installing Fire Alarm System Contractor’s Phone Number. 

E.   Each Training Manual shall include the following; 

1. Use color coded numbered tabs to separate each item defined below and for 
each device that was installed. 

2. Provide a "Table of Contents" as the first page indicating each piece of 
equipment or device document. 

3. "Section 28 31 00 Fire Alarm System – (ETF Load-In Facility) Training 
Syllabus". 

4. Provide color copies of a power point presentation consisting of two slides per 
page that demonstrates typical functions and operational instructions of the new 
Fire Alarm System that shall consist of, but not limited to the following: 

a. Step-by-step instructions of the most common features. 
b. How to acknowledge and silence an "Alarm" condition. 
c. How to acknowledge and silence a "Trouble" condition. 
d. How to acknowledge and silence a "Supervisory" condition. 
e. How to operate the "Drill" feature. 
f. What to do when there is a "Dirty Detector" alert. 
g. What to do when there is a loss of dialer communication alert. 
h. How and when the Owners Maintenance Staff should call for help. 
i. Include the Manufacturer’s Software User’s Manual. 
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1.25 WARRANTY LETTER 

A. The Fire Alarm System contractor shall warranty the Fire Alarm System against defects 
in materials and workmanship for a period of 1 year from date of approved acceptance 
testing. 

B. Provide a "Certificate of Warranty" letter at the completion of the project. The date of 
"Substantial Completion" shall be clearly shown on the letter indicating when the 
warranty period begins. 

C. The "Certificate of Warranty" letter shall be signed by the Fire Alarm System 
contractor.   

D. The "Certificate of Warranty" shall be included as part of the Operation and 
Maintenance Manual. The date of "Substantial Completion" shall be the date indicated 
on the approved test certificate that was signed by the Authority Having Jurisdiction for 
system acceptance. 

E. The full cost of maintenance, labor, and materials required to correct any defect during 
this one-year period shall be included in the submittal bid. 

1.26 TEST CERTIFICATES 

A. Completely fill out the Fire Alarm System "Record of Completion" documents 
contained within the latest adopted Edition N.F.P.A. #72 and provided to the Owner at 
completion of this project. 

B. Obtain the Authority Having Jurisdiction signature, printed name, date, and telephone 
number on the "Record of Completion" documents. 

C. Upon completion of the Fire Alarm System installation, testing, and Instruction & 
Training, the Installing Vendor shall provide the following Signed Test Forms: 

1. The signed original "Record of Completion". 

2. The signed original Fire Alarm System Permit. 

1.27 AS-BUILT DRAWINGS 

A. The Fire Alarm System Contractor shall maintain, in addition to any reference 
drawings, an "As-Built" set of drawings, which have been reproduced from the 
approved site set on which all deviations from the original design shall be drafted in a 
neat legible manner with red colored pencil. 

B. "As-Built" drawings shall clearly indicate the following: 

1. Actual routing of all raceways. 

2. Actual cable type, numbers, and routing. 
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3. System cabling diagrams. 

4. Connection diagrams. 

5. Interface of all components in the system. 

6. Equipment and device locations. 

7. Final room names and numbers. 

8. Programming addresses assigned for all components. 

9. Voltage drop calculations for device circuits. 

C. The room numbering system depicted in all graphics and referenced in data bases 
generated by the Fire Alarm System Contractor shall match that of the final signage and 
room identification system adopted by the Owner, unless specifically approved 
otherwise in writing by the Owner. 

D. The "As-Built" drawings shall show actual installation from all addenda items, change 
orders, field authorizations, design changes, installation modifications, etc. 

E. The Fire Alarm System Contractor shall update all references to specific products to 
indicate products actually installed on project.   

F. Upon completion of work, the Fire Alarm System Contractor shall deliver the red lined 
drawings and one set of neatly drafted "As-Built" drawings on electronic media in 
AutoCAD format to the Architect for the Engineer to review and accept prior to being 
forwarded to the Owner for their records. 

1.28 PROGRAM SOFTWARE  

A. Following the completion of final system programming, the Fire Alarm System 
Contractor shall provide to the Owner an electronic copy of the final system program 
software and "Point Status Report". 

B. A hard copy of the "System Report" which documents the status of all active devices in 
the system shall also be provided. 

C. The software program shall be compatible with an IBM PC and provided with a 
verification software package. 

D. A report shall be generated of the test results and two hard copies submitted to the 
Architect / Engineer for review. 

E. Provide no less than (1) software upgrade and (1) firmware upgrade at the end of the 1-
year warranty period. 
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1.29 SPARE PARTS 

A. The Fire Alarm system contractor shall include in this "Scope of Work" the following 
list of material as "Spare Parts": 

QTY  Item 
1. __1__ Manual Pull Stations 
2. __1__ Photoelectric Smoke Detectors 
3. __1__ Smoke Detector Bases 
4. __1__ Combination Horn / Strobe Appliances 
5. __1__ Relay Modules 
6. __5__ Device Boxes 
7. __5__ 4S J-boxes with blank covers 

B. All Spare Parts shall be the same components as those components installed in the 
system. 

C. Provide signed proof of delivery to the Owner with close out documentation. 

1.30 CLOSEOUT MATERIAL 

A. The Fire Alarm System close out material shall be submitted to the Architect / Engineer 
for review and approval prior to being provided to the Owner. 

B. All close out materials shall be contained within a single 3-ring hard cover binder.  

C. The close out materials shall include the following at a minimum: 

1. Operations and Maintenance Manuals: See Paragraph 1.25 of this Specification 
Section for "Operations and Maintenance Manual" requirements. 

2. Training Manuals: See Paragraph 1.26 of this Specification Section for 
"Training Manual" requirements. 

3. Warranty Letters: See Paragraph 1.27 of this Specification Section for 
"Warranty Letter" requirements. 

4. Test Certificates: See Paragraph 1.28 of this Specification Section for "Test 
Certificate" requirements. 

5. "As-Built" Drawings: See Paragraph 1.31 of this Specification Section for "As-
Built" Drawing requirements. 

6. Program Software: See Paragraph 1.32 of this Specification Section for 
"Program Software" requirements. 

7. Spare Parts: See Paragraph 1.33 of this Specification Section for "Spare Parts" 
requirements. 
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1.31 BATTERY BACK-UP CALCULATIONS 

A. Battery Back-Up power shall be an integral part of the Fire Alarm System and shall 
automatically switch over upon the loss of AC power. 

B. It shall be the Fire Alarm System Contractor’s responsibility to confirm that the 
proposed Fire Alarm system will meet or exceed the local Authority Having Jurisdiction 
(AHJ) requirements for Battery Back-Up power. 

C. At a minimum, provide battery Back Up power for the entire Fire Alarm system to 
provide 24 hours of standby operation immediately followed by a minimum of 5 
minutes of alarm operation. 

D. Battery Back-up Calculations for each Control Panel and/or Power Supply shall indicate 
the following: 

1. "Standby" or Non-Active Mode: "Amp Draw" for each device, quantity of each 
device, and total "Amp Draw" load for each circuit of the Fire Alarm System 
Control Panel and/or Power Supply. 

2. "Alarm" or Active Mode: Individual "Amp Draw" of each device, quantity of 
each device, and total "Amp Draw" load in with all devices operating at the 
maximum load condition for each Control Panel and/or Power Supply. 

3. Total "Amp Draw" load required by each Control Panel and/or Power Supply 
for verifying selection of back-up batteries. 

1.32 VOLTAGE DROP CALCULATIONS 

A. Provide the Voltage Drop Calculations for each Fire Alarm System Control Panel 
and/or Power Supply circuit. 

B. Voltage Drop Calculations for each Fire Alarm System Control Panel and/or Power 
Supply circuit shall indicate the following: 

1. All devices on each circuit. 
2. Quantity of each device on each circuit. 
3. Cable length of each circuit. 
4. Gauge of cabling for each circuit. 
5. Total line loss for each circuit. 
6. Factor the line loss and "Amp Draw" to show the actual voltage available at the 

end of each circuit (after the last device). 

1.33 SPARE CAPACITY 

A. Spare capacity shall be incorporated into the Fire Alarm System design to support 
future expansion or renovations. 

B. The minimum spare capacities shall be provided for the following circuits: 
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1. 25% for each Signaling Line Circuit (SLC). 

2. 25% for each Initiating Device Circuit (IDC). 

3. 25% for each Notification Appliance Circuit. 

C. Batteries shall be provided with at least 25% spare capacity. 

D. Conduit fill shall not exceed 40% of the interior cross-sectional area. 

PART 2  PRODUCTS 

2.1 DOMESTIC PRODUCTS 

A. All Fire Alarm system components and devices shall be domestically made. 

B. Products shall comply with the requirements of the "Buy American Act - Construction 
Materials under Trade Agreements", current adopted edition for components and 
devices on this project. 

2.2 FIRE ALARM SYSTEM CONTROL PANEL 

A. The Fire Alarm System Control Panel 

1. The Fire Alarm System Control Panel shall meet the modular listing 
requirements of the ninth edition of UL Standard 864 "Standard for Control 
Units and Accessories for Fire Alarm Systems" for ease of installation, 
maintenance, and future expansion. 

2. Each subassembly of the Fire Alarm System Control Panel shall include the 
appropriate UL modular label. This includes all printed circuit board assemblies, 
power supplies, and enclosure parts. 

3. The Fire Alarm System Control Panel shall be capable of both "Class A" and 
Class "B" circuits. 

4. The system shall recognize specific device type ID's and associate that ID with 
the corresponding address of the device. 

5. The Fire Alarm System Control Panel shall be capable of supporting the 
following items at a minimum: 

a. Up to (8) Fire Alarm Remote Annunciator Panels. 

6. Provide new Circuit Labels and Directory cards for panels modified and / or 
added. 

7. The Fire Alarm System Control Panel shall have a minimum 6-amp power 
supply and be capable of expansion to a maximum of 54 total amps via bus 
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connected expander modules that supervise low battery, loss off AC, and loss of 
communication. 

8. The Fire Alarm System Control Panel shall be capable of being programmed, 
configured, edited, and expanded onsite without requiring special equipment or 
the use of any external programming equipment. 

9. The system programming shall be "Backed Up" via an upload/download 
program. 

10. Audible and visual annunciation of any "Alarm", "Trouble", or "Supervisory" 
condition at the Fire Alarm System Control Panel, at the Fire Alarm System 
Remote Annunciator Panel(s), and at the operator's terminals, 

11. Provide with a built-in universal communicator. 

12. The Fire Alarm System Control Panel shall provide the following features: 

a. Supervision of all initiating and notification circuits throughout the 
facility by way of connection to addressable control, monitor, and relay 
modules. 

b. Detect the activation of any initiating device and the location of the 
alarm condition. 

c. Operate all notification appliances and auxiliary devices as programmed. 

d. PAS pre-signal, meeting N.F.P.A. #72 requirements. 

e. Rapid manual station reporting (under 3 seconds). 

f. Coding panel node notification circuits in March Time (120 PPM), 
Temporal (N.F.P.A. #72), and California Code 

g. Periodic detector test (conducted automatically by the software). 

h. Shall support Two-Stage operation, Canadian Dual Stage (3 minutes) 
and Canadian Dual Stage (5 minutes).  

i. Two stage operation shall allow 20 Pulses per Minute (PPM) on 
alarm and 120 Pulses per Minute (PPM) after 5 minutes or when 
a second device activates. 

ii. Canadian Dual stage operation is the same as Two-Stage except 
will only switch to second stage by activation of Drill Switch 3 or 
5-minute timer. 

i. Self-optimizing pre-alarm for advanced fire warning, which allows each 
detector to learn its particular environment and set its pre-alarm level to 
just above normal peaks. 
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j. Cross zoning with the capability of counting two detectors in "Alarm", 
two software zones in "Alarm", or one smoke detector and one heat 
detector in "Alarm". 

k. Coding option that will synchronize specific strobe lights designed to 
accept a specific "Sync Pulse". 

l. Control-by-time for non-fire operations (with holiday schedules). 

m. Day/night automatic adjustment of detector sensitivity. 

n. Device "Blink Control" to turn off detector / module Light Emitting 
Diodes (LEDs) for special areas such as sleeping areas. 

13. Install Synchronization modules and/or equipment to meet all code requirements 
that are powered from a Notification Appliance Circuit (NAC) for the following 
appliances: 

a. Visual Notification Appliances (strobes) 

b. Audible Notification Appliances (horns) 

14. The Signaling Line Circuit (SLC) interface board shall be able to drive a "Class 
B" twisted unshielded circuit up to 12,500 feet in length. 

B. The Central Processing Unit (CPU) 

1. The Fire Alarm System Control Panel shall contain a microprocessor based 
Central Processing Unit (CPU) that shall communicate with, monitor, and 
control all external interfaces and annunciate A "Trouble" condition for a loss in 
communications for the following at a minimum: 

a. Intelligent Addressable Smoke Detectors. 
b. Intelligent Addressable Thermal (Heat) Detectors. 
c. Addressable Modules. 
d. Control Circuits. 
e. Notification Appliance Circuits. 
f. Local and Remote Operator Terminals. 
g. Transponders. 
h. Annunciators. 
i. Other System Controlled Devices. 
j. Peripheral Equipment. 

2. It shall include an EPROM for system program storage, flash memory for 
building specific program storage, and a "watch dog" timer circuit to detect and 
report microprocessor failure. 

3. Upon a loss of response from a device, the Central Processing Unit shall: 

a. Sound an audible trouble 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 403 of 581



RPP-SPEC-63839, Rev. 1 

28 31 00 – 27 

b. Illuminate a Light Emitting Diode (LED) indicating loss of 
communications. 

c. Indicate which device or devices are not responding 
d. Print the information in the history buffer. 

4. The Central Processing Unit shall contain and execute all control-by-event 
programs for specific action to be taken if an "Alarm" condition is detected by 
the system that shall be held in non-volatile programmable memory and shall 
not be lost with system primary and secondary power failure. 

5. A special program check function shall be provided to detect common operator 
errors. 

6. An auto-program (self-learn) function shall be provided to quickly install initial 
functions and make the system operational. 

7. The Central Processing Unit shall provide a real-time clock for time annotation 
of system displays, events, and history files that shall not be lost if system 
primary and secondary power supplies fail. 

8. The Central Processing Unit’s real time clock may also be used to control non-
fire functions at programmed time-of-day, day-of-week, and day-of-year. 

9. The Central Processing Unit and associated equipment shall be protected from 
voltage surges or line transients. 

10. Data transmissions between the Central Processing Unit and each peripheral 
device shall be continuously scanned for proper operation, reliable, and error 
free. The transmission scheme used shall employ dual transmission or other 
equivalent error checking techniques. 

11. The Central Processing Unit shall provide double pole relays for the following 
items: 

a. FIRE ALARM 
b. SYSTEM TROUBLE 
c. SUPERVISORY 
d. WATERFLOW 

12. The Central Processing Unit shall provide one high-speed serial connection for 
support of network communication modules. 

13. In the event of Central Processing Unit failure, all Signaling Line Circuits 
(SLC's) loop modules shall fallback to degrade mode. 

a. Degrade mode shall treat the corresponding Signaling Line Circuits 
(SLC's) loop control modules and associated detection devices as 
conventional two-wire operation. 
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b. Activation of any initiating device in this mode shall automatically 
activate associated Notification Appliance Circuits. 

C. The Fire Alarm System Control Panel System Display Interface Assembly 

1. The Fire Alarm System Control Panel shall include a full featured System 
Display Interface Assembly that shall include the following 

a. A backlit 80-character Liquid Crystal Display (LCD) 

b. Individual, color coded system status LEDs 

c. Display custom alphanumeric labels. 

d. Label information shall be stored in programmable nonvolatile memory 
(NVRAM). 

e. May be used to program all system operational parameters. 

f. Display battery charging current and voltage. 

2. It shall also provide 10 Light Emitting Diodes (LEDs), which will indicate the 
status of the following system parameters: 

a. AC POWER: Green LED 
b. SYSTEM ALARM: Red LED 
c. SYSTEM TROUBLE: Yellow LED 
d. SIGNAL SILENCE: Yellow LED 
e. CPU FAILURE: Yellow LED 
f. SUPERVISORY: Yellow LED 
g. OTHER EVENT: Yellow Light Emitting Diode (LED) 

3. Two different password levels will be accessible through the System Display 
Interface Assembly to prevent unauthorized system control or programming. 

a. Level 1 (User): Shall be used for status level changes such as point/zone 
disable or manual on/off commands (Building Manager). 

b. Level 2 (Master): Shall be used for actual change of the life safety 
program (installer) and allow access to password change screens. 

c. These passwords shall be five (5) digits at a minimum. Upon entry of an 
invalid password for the third time within a one-minute time period an 
encrypted number shall be displayed. This number can be used as a 
reference for determining a forgotten password. 

4. The System Display shall include the following operator control switches: 

a. SIGNAL SILENCE 
b. LAMP TEST 
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c. RESET 
d. ALARM ACTIVE (DRILL SWITCH) 
e. ACKNOWLEDGE 

5. Depression of the Scroll Display key shall display the next event in the selected 
queue allowing the operator to view events by type including: 

a. AC POWER 
b. FIRE ALARM 
c. PRE-ALARM WARNING 
d. SUPERVISORY SIGNAL 
e. TROUBLE 
f. DISABLED POINTS 
g. ALARM SILENCED 
h. CONTROLS ACTIVE 
i. PRE-DISCHARGE 
j. DISCHARGE 
k. ABORT 

D. System Reports: 

1. The Fire Alarm System shall provide means to obtain a variety of reports listing 
all: 

a. Events 
b. "Alarm" Conditions 
c. "Trouble" Conditions 
d. "Supervisory" Conditions 

2. Additional reports shall be available for the following: 

a. Last Walk Test performed 
b. Detector maintenance report containing the status of each installed 

addressable detector 
c. All Network Parameters 
d. All panel settings including broad cast time 
e. Event Ordering 
f. Block Acknowledge 
g. Panel timer values for Auto Silence 
h. Silence Inhibit 
i. AC Fail Delay time 
j. Supervision settings for power supply 
k. Supervision settings for printers 
l. All programmed logic equations 
m. All custom action messages 
n. All non-fire and output activations (if pre-programmed for logging) all 

active points filtered by alarms only 
o. Troubles Only 
p. Supervisory Alarms 
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q. Pre-Alarms 
r. Disabled Points 
s. Activated Points 
t. All installed points filtered by Signaling Line Circuits (SLC) points 
u. Logic Zones 
v. Annunciators 
w. Releasing Zones 
x. Special Zones 
y. Trouble Zones 

E. Enclosures; 

1. The Fire Alarm System Control Panel Enclosure shall be UL listed , meet 
N.F.P.A. #72 requirements, and shall be approved for fire protection service. 

2. The control panel enclosure shall be suitable for surface or semi-flush mounting. 

3. The control panel enclosure shall be corrosion protected, given a rust-resistant 
prime coat, and manufacturer's standard finish. 

4. The back box and door shall be constructed of 0.060" steel with provisions for 
electrical conduit connections into the sides and top. 

5. The door shall be provided with a key cylinder lock and include a transparent 
opening for viewing all indicators. 

6. For convenience, the door shall have the ability to be hinged on either the right 
or left-hand side. 

7. The control panel enclosure shall be modular in structure for ease of installation, 
maintenance, and future expansion. 

2.3 FIRE ALARM SYSTEM TERMINAL CABINETS 

A. Fire Alarm System Terminal Cabinets shall be listed to UL #50 "Enclosures for 
Electrical Equipment, Non-Environmental Considerations", N.F.P.A. #72, and shall be 
approved for fire protection service. 

B. The terminal cabinet shall be suitable for surface or semi-flush mounting. 

C. The terminal cabinet shall be corrosion protected, given a rust-resistant prime coat, and 
manufacturer's standard finish. 

D. The back box and door shall be constructed of 0.060" steel with provisions for electrical 
conduit connections into the sides and top. 

E. The door shall be provided with a keyed cylinder lock that is keyed similar to the main 
Fire Alarm Control Panel enclosure and include a transparent opening for viewing all 
indicators. 
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F. For convenience, the door shall have the ability to be hinged on either the right or left-
hand side. 

G. The terminal cabinet shall be modular in structure for ease of installation, maintenance, 
and future expansion. 

2.4 FIRE ALARM REMOTE ANNUNCIATOR PANELS (FARAP) 

A. Provide a Fire Alarm Remote Annunciator Panel in the location(s) indicated on the 
contract documents. 

B. The Fire Alarm Remote Annunciator Panel(s) shall be programmed to clearly indicate 
the exact same information that is displayed at the Fire Alarm Control Panel and shall 
be protected from unauthorized use by a keyed switch (similar to the main Fire Alarm 
Control Panel enclosure) or password. 

C. The alphanumeric display annunciator shall be a supervised back-lit Liquid Crystal 
Display (LCD) containing a minimum of (80) eighty characters for visual annunciation 
of "Alarm", "Trouble", and "Supervisory" conditions. 

D. The Fire Alarm Remote Annunciator Panel shall be provided with an integral piezo 
sounder for audible indication of an "Alarm" or "Trouble" conditions. 

E. The Fire Alarm Remote Annunciator Panel shall be UL listed for Fire Alarm 
application with an On-line/Power Light Emitting Diode (LED). 

F. The Fire Alarm Remote Annunciator Panel shall be capable of the following system 
functions:  

1. Acknowledge. 
2. Signal Silence. 
3. System Reset. 

2.5 MAIN FIRE ALARM SYSTEM POWER SUPPLIES (FAPS) 

A. The Main Fire Alarm System Control Panel Power Supply shall meet UL #864 
"Standard for Control Units and Accessories for Fire Alarm Systems", UL #1481 
"Standard for Power Supplies for Fire-Protective Signaling Systems", N.F.P.A. 
requirements for power-limited operation, and shall be approved for fire protection 
service. 

B. The Main Fire Alarm System Control Panel Power Supply shall be integral to the Fire 
Alarm System Control Panel itself or may be placed adjacent to the Fire Alarm System 
Control Panel within a separate key lockable metal enclosure that is approved by the 
manufacturer. 

C. The Main Fire Alarm System Control Panel shall provide all power requirements for the 
Fire Alarm System Control Panel plus additional power for operation of external 
Notification Appliance Circuits (NACs), remote annunciators, remote paging units, etc. 
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D. The Main Fire Alarm System Control Panel Power Supply input power shall be 120 
Volts A.C. at 50/60 Hertz. 

E. The Main Fire Alarm System Control Panel shall continuously monitor all field cabling 
for Earth Ground conditions, and shall have the following "Trouble" Light Emitting 
Diode (LED) indicators: 

a. AC Power Fail 
b. Battery Fail 
c. Negative Ground Fault 
d. Positive Ground Fault 

F. The Main Fire Alarm System Control Panel Power Supply shall be modular in design 
allowing additional Remote Power Supplies to be added. 

2.6 REMOTE POWER SUPPLIES 

A. Remote Power Supplies shall meet UL #864 "Standard for Control Units and 
Accessories for Fire Alarm Systems", N.F.P.A. requirements for power-limited 
operation, and shall be approved for fire protection service. 

B. Provide Remote Power Supplies as required for a fully functional system. 

C. Remote Power Supplies shall be placed in a key lockable metal enclosure that is 
approved by the manufacturer in locations approved by the Electrical and Fire 
Protection Engineer for auxiliary power to supply Notification Appliance Circuits 
(NACs). 

D. Remote Power Supply input power shall be 120 Volts A.C. at 50/60 Hertz. 

E. Remote Power Supplies shall be modular in design allowing additional Remote Power 
Supplies to be added. 

2.7 BACK-UP BATTERIES 

A. Provide quantities of Back-Up Batteries that exceed the minimum Back-Up Battery 
calculation requirements specified in Paragraph 1.35 of Specification Section 28 31 00. 

B. Back-Up batteries for the Fire Alarm Control Panel Power Supply and for each Remote 
Power Supply shall be a minimum of 12 Volts D.C. 

C. Back-Up Batteries shall be Absorbed Glass Material (AGM) or Gel style sealed 
batteries. 

D. Back-Up Batteries shall have the following features: 

1. Completely Maintenance Free. 
2. Deep Cycle. 
3. Used in any Position. 
4. Low Self-Discharge Rates. 
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5. Safe for use in Low Ventilated Areas. 
6. Can be transported by Ground or Air. 

E. All batteries shall be placed inside a key lockable metal enclosure that is approved by 
the manufacturer. 

F. Each battery shall have the date of installation written on the battery with a permanent 
marker and be visible when the enclosure door is open. 

G. The back-up batteries shall be completely sealed, maintenance free, leak proof, and 
usable in any position. 

2.8 INTERNAL BATTERY CHARGERS 

A. The entire Fire Alarm System shall automatically charge Back-Up Batteries by an 
Internal Battery Charger that operates on a 120 Volts A.C. power source. 

B. The Internal Battery Charger shall either be trickle or float charged and shall be capable 
of recharging batteries from a fully discharged condition to 100% within a 48-hour time 
period. 

C. The Internal Battery Charger shall be an integral component of the Fire Alarm System 
Control Panel. 

D. The charging rate of the Internal Battery Charger shall reduce upon attaining a fully 
charged condition to avoid damaging of the batteries. 

E. The Internal Battery Charger shall provide either integral meters or readily accessible 
terminal facilities for the connection of portable meters by which the battery voltage 
and charging current can be determined. 

F. The Internal Battery Charger shall be provided with a means for monitoring integrity to 
detect a battery charger failure and to provide a "Trouble" signal at the Fire Alarm 
System Control Panel. 

G. This Internal Battery Charger will automatically inhibit the deep discharge of the 
system secondary batteries and shall be protected against the accidental reverse polarity 
connection of the secondary batteries. 

2.9 EXTERNAL BATTERY CHARGERS 

A. External Battery Charger shall automatically charge Back-Up Batteries and shall 
operate on a 120 Volts A.C. power source. 

B. The External Battery Charger shall either be trickle or float charged and shall be 
capable of recharging batteries from a fully discharged condition to 100% within a 48-
hour time period. 

C. The External Battery Charger shall have the following forms of input: 
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1. A Notification Appliance Circuit (NAC) from the Fire Alarm System Control 
Panel. 

2. A relay. 

D. The charging rate of the External Battery Charger shall reduce upon attaining a fully 
charged condition to avoid damaging of the batteries. 

E. The External Battery Charger shall provide either integral meters or readily accessible 
terminal facilities for the connection of portable meters by which the battery voltage 
and charging current can be determined. 

F. The External Battery Charger shall be provided with a means for monitoring integrity to 
detect a battery charger failure and to provide a "Trouble" signal at the Fire Alarm 
System Control Panel. 

G. This External Battery Charger will automatically inhibit the deep discharge of the 
system secondary batteries and shall be protected against the accidental reverse polarity 
connection of the secondary batteries. 

2.10 MANUAL PULL STATIONS 

A. Manual Pull Stations shall be listed to UL #38 "Standard for Manual Signaling Boxes 
for Fire Alarm Systems" and be compatible with the Fire Alarm System Control Panel. 

B. Manual Pull Stations shall be double action type with a key operated test/reset lock 
(keyed similar to the Fire Alarm Control Panel), and designed so that after actuation, the 
Manual Pull Station cannot be restored to normal operating condition without the use of 
the key. 

C. Manual pull stations shall be constructed of metal, Lexan, or polycarbonate with clearly 
visible operating instructions and the word "FIRE" in white lettering provided on the 
cover. 

D. Each Manual Pull Stations shall be supervised by the Fire Alarm Control Panel. 

E. Manual Pull Stations(s) shall not require more than 5 pounds of pull force to actuate. 

F. Weatherproof Manual Pull Stations installed outdoors or in spaces of high humidity 
shall have the following characteristics: 

1. Shall be listed for outdoor use by UL. 

2. Shall have an operating temperature between -40°F and 151°F.  

2.11 HEAT DETECTORS 

A. Heat Detectors shall be listed to UL #521 "Heat Detectors for Fire Protective Signaling 
Systems", UL #539 "Standard for Single and Multiple Station Heat Alarms", and FM 
#3210 "Heat Detectors for Automatic Fire Alarm Signaling". 
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B. Heat Detectors shall be 24 Volts D.C., Intelligent, Analog, and Addressable that shall 
connect to the Fire Alarm System Control Panel's supervised "Class B" Signaling Line 
Circuit (SLC). 

C. Heat Detectors shall be provided with (2) two Light Emitting Diodes (LEDs) to provide 
visible Heat Detector status that shall be controlled by the Fire Alarm System Control 
Panel. 

D. The Fire Alarm System Control Panel shall provide coded signals to the Heat Detector 
that shall cause the Light Emitting Diodes (LEDs) to indicate the following status: 

1. Normal Operating Condition 
2. Alarm Condition  
3. Latch On 
4. Latch Off 

E. An output connection shall also be provided in the base of the Heat Detector for 
connections to the following items: 

1. External remote alarm Light Emitting Diode (LED). 
2. Sounder base rated at a minimum of 85 dBA. 
3. "Form C" Relay base. 
4. Isolator base. 

F. Heat Detectors shall have the following characteristics: 

1. Low profile ceiling-mount/wall-mount. 
2. Allow pre-cabling of the base. 
3. Plug-in style of head. 
4. Mounted into a twist-lock base. 
5. Constructed of off-white UV resistant polymer. 
6. Detachable from the mounting base. 
7. Cabling terminals accessible from the “room-side” after mounting. 

G. Upon receiving an alarm signal at the Fire Alarm Control Panel from a Heat Detector, 
all notification appliances shall operate. 

H. Heat Detectors shall have a maximum listed smooth ceiling "Area of Coverage" of 50'-
0" x 50'-0" (2,500 square feet) and shall be installed in accordance with N.F.P.A. #72. 

I. Heat Detector Types: 

1. "Fixed Temperature" Heat Detectors: 

a. "Fixed Temperature" Heat Detectors shall be rated at 135°F where 
ambient temperature does not exceed 100°F and rated for 194° 
Fahrenheit in areas subject to high ambient temperatures in excess of 
100°F. 

2. "Rate of Rise" Heat Detectors: 
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a. "Rate of Rise" Heat Detectors shall have an element rated at 15°F per 
minute. 

3. Combination "Fixed Temperature" and "Rate of Rise" Heat Detectors: 

a. The "Fixed Temperature" portion of the Heat Detectors shall be rated at 
135°F where ambient temperature do not exceed 100°F and rated for 
194° Fahrenheit in areas subject to high ambient temperatures in excess 
of 100°F. 

b. The "Rate of Rise" portion of the Heat Detector shall have an element 
rated at 15°F per minute. 

J. Provide remote indicating lamps for Heat Detectors that when installed, the Light 
Emitting Diodes (LEDs) are not visible from the walking surface / floor, such as when 
installed above a ceiling, at an elevation higher than 15'-0" above finished floor, in an 
attic, etc.   

K. Provide anti-ligature guards for Heat Detectors installed in Gymnasiums, Multi-Purpose 
Rooms, Play Areas, Play Sheds, patient rooms or in areas subject to mechanical 
damage.  

2.12 SMOKE DETECTORS 

A. Smoke Detectors shall be listed to UL #217 "Standard for Single and Multiple Station 
Smoke Alarms", UL #228 "Standard for Door Closers-Holders, With or Without 
Integral Smoke Detectors", UL #268 "Smoke Detectors for Fire Alarm Systems", and 
UL #1730 "Standard for Smoke Detector Monitors and Accessories for Individual 
living Units of multifamily Residences and Hotel/Motel Rooms". 

B. Smoke Detectors shall be 24 Volts D.C., Intelligent, Analog, and Addressable that shall 
connect to the Fire Alarm System Control Panel's supervised "Class B" Signaling Line 
Circuit (SLC). 

C. Smoke detector sensitivity shall be set through the Fire Alarm System Control Panel 
and shall be adjustable in the field through the field programming of the system to meet 
the requirements of N.F.P.A. #72. 

D. Smoke Detectors shall be provided with (2) two Light Emitting Diodes (LEDs) to 
provide visible Smoke Detector status that shall be controlled by the Fire Alarm System 
Control Panel. 

E. The Fire Alarm System Control Panel shall provide coded signals to the Smoke 
Detector that shall cause the Light Emitting Diodes (LEDs) to indicate the following 
status: 

1. Normal Operating Condition 
2. Alarm Condition  
3. Out of Sensitivity 
4. Latch On 
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5. Latch Off 

F. An output connection shall also be provided in the base of the Smoke Detector for 
connections to the following items: 

1. External remote alarm Light Emitting Diode (LED). 
2. Sounder base rated at a minimum of 85 dBA. 
3. "Form C" Relay base. 
4. Isolator base. 

G. Smoke Detectors shall have the following characteristics: 

1. Low profile ceiling-mount/wall-mount. 
2. Allow pre-cabling of the base. 
3. Plug-in style of head. 
4. Mounted into a twist-lock base. 
5. Constructed of off-white UV resistant polymer. 
6. Detachable from the mounting base. 
7. Operating range between 32°F and 100°F. 
8. Cabling terminals accessible from the “room-side” after mounting. 
9. Upon receiving an alarm signal at the Fire Alarm Control Panel from a system 

style Smoke Detector (outside of a dwelling unit), all notification appliances 
shall operate. 

H. Smoke Detectors shall have a maximum listed smooth ceiling "Area of Coverage" of 
30'-0" x 30'-0" (900 square feet) and shall be installed in accordance with N.F.P.A. #72. 

I. Photoelectric Smoke Detectors 

1. Detectors shall use the photoelectric (light scattering) principle to measure 
smoke density and shall, on command from the control panel, send data to the 
Fire Alarm System Control Panel indicate the analog level of smoke density. 

2. The photoelectric smoke detector shall have a sensitivity range between 0.67% 
and 3.77% obscuration per foot as measured in the UL smoke box with the 
following divisions: 

a. Most Sensitive: 1.0% obscuration per foot 
b. More Sensitive: 2.0% obscuration per foot 
c. Normal Sensitive: 2.5% obscuration per foot 
d. Less Sensitive: 3.0% obscuration per foot 
e. Least Sensitive: 4.0% obscuration per foot 

J. Provide remote indicating lamps for Smoke Detectors that when installed. The Light 
Emitting Diodes (LEDs) are not visible from the walking surface / floor, such as when 
installed above a ceiling, at an elevation higher than 15'-0" above finished floor, etc. 
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K. Provide anti-ligature guards for Strobe Only Appliances installed in Gymnasiums, 
Multi-Purpose Rooms, Play Areas, Play Sheds, patient rooms or in areas subject to 
mechanical damage.  

2.13 DUCT SMOKE DETECTORS 

A. Duct Smoke Detectors shall be listed to UL #268A "Standard for Smoke Detectors for 
Duct Application" and installed in accordance with manufacturer's recommendations. 

B. Duct Smoke Detectors shall be Intelligent, Analog, Addressable, 24 Volts D.C. type 
with visual alarm and power indicators, and a reset switch that shall connect to the Fire 
Alarm System Control Panel's supervised "Class B" Signaling Line Circuit (SLC) loops 
for monitoring and control. 

C. Duct Smoke Detectors shall use the photoelectric (light scattering) principle to measure 
smoke density and shall, on command from the control panel, send data to the Fire 
Alarm System Control Panel representing the analog level of smoke density. 

D. Duct Smoke Detectors shall have an operating air velocity range of 100 feet per minute 
to 4,000 feet per minute. 

E. Duct Smoke Detectors shall be capable of providing a trouble signal in the event that 
the front cover is removed. 

F. Duct Smoke Detector shall be provided with properly sized air sampling tubes. 

G. Each Duct Smoke Detector shall be provided with a "Form C" Relay rated at 30 Volts 
D.C. and at 2.0 Amps for controlling ancillary equipment. 

H. Duct Smoke Detectors shall have a sensitivity range between 0.79% and 2.46% 
obscuration per foot. 

I. The Duct Smoke Detector "Response Time" shall not exceed 15 seconds. 

J. Duct Smoke Detectors shall initiate a "Supervisory" signal to the Fire Alarm Control 
Panel and initiate shutdown of the H.V.A.C. unit in which the a Supervisory signal 
occurred. 

K. Provide remote indicating lamps for Dust Smoke Detectors that when installed, the 
Light Emitting Diodes (LEDs) are not visible from the walking surface / floor or when 
installed at an elevation higher than 15'-0" above finished floor. 

2.14 DUCT SMOKE DETECTOR REMOTE TEST STATIONS 

A. Provide (1) one Duct Smoke Detector Remote Test Station for each duct smoke detector 
installed that is not visible or readily accessible from the floor.  

B. The use of a single Duct Smoke Detector Remote Test Station to serve multiple duct 
smoke detectors will not be allowed. 
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C. The Duct Smoke Detector Remote Test Station shall be a polarized device that is 
designed for both conventional and intelligent applications and shall operate on a 32 
Volts D.C. power source. 

D. A key switch on the Duct Smoke Detector Remote Test Station shall be used to select 
the connected duct smoke detector for testing or resetting. 

E. Duct Smoke Detector Remote Test Stations Light Emitting Diodes (LEDs) shall 
indicate the status of the following conditions: 

1. Standby: Blinking Green LED. 
2. Trouble: Solid Amber LED. 
3. Maintenance: Blinking Amber LED. 
4. Alarm: Solid Red LED. 

F. Smoke Detectors shall have the following features: 

1. A maximum listed smooth ceiling "Area of Coverage" of 30'-0" x 30'-0" (900 
square feet) and shall be installed in accordance with N.F.P.A. #72. 

2. Shall use the photoelectric (light scattering) principle to measure smoke density 
and shall, on command from the control panel, send data to the Fire Alarm 
System Control Panel indicate the analog level of smoke density. 

G. Heat Detectors shall have the following features: 

1. A maximum listed smooth ceiling "Area of Coverage" of 50'-0" x 50'-0" (2,500 
square feet) and shall be installed in accordance with N.F.P.A. #72. 

2. Shall be "Fixed Temperature" style. 

3. Shall be rated at 135°F. 

2.15 STROBE ONLY APPLIANCES 

A. Strobe Only Appliances shall be listed to UL #1638 "Standard for Visual Signaling 
Appliances - Private Mode Emergency and General Utility Signaling", shall be 
approved for fire protective service, and be compatible with the Fire Alarm System 
Control Panel. 

B. Strobe Only Appliances shall be Intelligent, Analog, and Addressable that shall connect 
to the Fire Alarm System Control Panel's Notification Appliance Circuits (NAC) or 
Signaling Line Circuits (SLC). 

C. Strobe Only Appliances shall have the following characteristics: 

1. Shall be 24 Volts D.C. 
2. Be installed on the ceiling or on the wall. 
3. Shall be red or white finished. 
4. Tamper resistant construction. 
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5. Shall flash at a rate of one flash per second at 1Hz over the strobes entire 
operating voltage. 

6. Shall be xenon / zenon flash tube type. 
7. Associated lens/reflector system shall be rated at a minimum of 15 candela and 

meet or exceed the requirements of the Americans with Disabilities Act (ADA). 
8. Shall have field selectable candela settings. 
9. Shall be plug-in type. 
10. Shall terminate at a universal mounting plate. 
11. Shall be backward compatible. 

D. Strobe Only Appliances installed in interior climate-controlled spaces shall have an 
operating temperature between 32°F and 120°F. 

E. Weatherproof Strobe Only Appliances installed outdoors or in spaces of high humidity 
shall have the following characteristics: 

1. Shall be listed for outdoor use by UL. 

2. Shall have an operating temperature between -40°F and 151°F.  

3. Shall be provided with an outdoor/weatherproof back box with: 

a. Conduit entries of ½" and ¾". 

b. Weatherproof sealant per the manufacturer’s recommendations to 
prevent moisture from entering the structure. 

F. If the Strobe Only Appliances are not UL 9th edition listed with the corresponding 
panel or power supply being used, then refer to the compatibility listing of the panel to 
determine maximum devices on a circuit. 

G. Provide anti-ligature guards for Strobe Only Appliances installed in Gymnasiums, 
Multi-Purpose Rooms, Play Areas, Play Sheds, patient rooms or in areas subject to 
mechanical damage.  

2.16 COMBINATION HORN / STROBE APPLIANCES 

A. Combination Horn / Strobe Appliances shall be listed to UL #464 "Standard for Audible 
Signal Appliances", UL #1638 "Standard for Visual Signaling Appliances - Private 
Mode Emergency and General Utility Signaling", UL #1971 “Standard for Signaling 
Devices for the Hearing Impaired", shall be approved for fire protective service, and be 
compatible with the Fire Alarm System Control Panel. 

B. Combination Horn / Strobe Appliances shall be Intelligent, Analog, and Addressable 
that shall connect to the Fire Alarm System Control Panel's Notification Appliance 
Circuits (NAC) or Signaling Line Circuits (SLC). 

C. The Horn Appliance shall be powered independently of the Strobe Appliance on a 
coded or non-coded power supply. 
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D. Combination Horn / Strobe Appliances shall have the following characteristics: 

1. Shall be 24 Volts D.C. 
2. Be installed on the ceiling or on the wall. 
3. Shall be red or white finished. 
4. Tamper resistant construction. 
5. Shall have three (3) audibility options and an option to switch between a 

temporal three-pattern and a non-temporal (continuous) pattern. 
6. Shall produce a nominal sound output of 82 dBA at 10'-0" 
7. Shall produce a maximum sound output of 90 dBA at 10'-0". 
8. Shall flash at a rate of one flash per second at 1Hz over the strobes entire 

operating voltage. 
9. Shall be xenon / zenon flash tube type. 
10. Associated lens/reflector system shall be rated at a minimum of 15 candela and 

meet or exceed the requirements of the Americans with Disabilities Act (ADA). 
11. Shall have field selectable candela settings. 
12. Shall be plug-in type. 
13. Shall terminate at a universal mounting plate. 
14. Shall be backward compatible. 

E. The Combination Horn / Strobe Appliance rated decibel output shall be de-rated by 6 
decibels each time the distance is doubled as follows: 

1. At a distance of 10'-0" from sounder: Rated dB Output. 
2. At a distance of 20'-0" from sounder: Rated dB Output less 6 dB. 
3. At a distance of 40'-0" from sounder: Rated dB Output less 12 dB. 

F. Combination Horn / Strobe Appliances installed in interior climate-controlled spaces 
shall have an operating temperature between 32°F and 120°F. 

G. Weatherproof Combination Horn / Strobe Appliances installed outdoors or in spaces of 
high humidity shall have the following characteristics: 

1. Shall be listed for outdoor use by UL. 

2. Shall have an operating temperature between -40°F and 151°F.  

3. Shall be provided with an outdoor/weatherproof back box with: 

a. Conduit entries of ½" and ¾". 

b. Weatherproof sealant per the manufacturer’s recommendations to 
prevent moisture from entering the structure. 

H. If the Combination Horn / Strobe Appliances are not UL 9th edition listed with the 
corresponding panel or power supply being used, then refer to the compatibility listing 
of the panel to determine maximum devices on a circuit. 
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2.17 GRAPHIC MAPS 

A. Provide a full color graphical representation of the floor plan(s) that shall be installed 
directly adjacent to each Fire Alarm Remote Annunciator Panel and by the Fire Alarm 
System Control Panel. 

B. Graphic maps shall be produced and manufactured by a professional graphic map 
company. Suggested retailer is H.R. Kirkland or equivalent.  

C. Graphic Maps shall be a minimum of 11"x17" in size, but shall be based upon the actual 
building footprint with all text being at least a 1/8" scale. 

D. Graphic Maps shall include the following information at a minimum: 

1. Building Name(s) (and numbers where applicable). The text shall be black in 
color and ½” Scale. 

2. Room Names and Numbers. Blue Bold ¼” Text 

3. Doors. 

4. Location of the Fire Alarm Remote Annunciator Panel. Red in Color 

5. Location of the Fire Alarm System Control Panel. Red in Color 

6. End-of-Line resistor locations (Class "B" circuits only) 

7. A “You Are Here” with an arrow pointing at the wall or area location of where 
Graphic Map is to be installed. Red Text  

8. Show the system(s) being monitored by the Fire Alarm System. 

9. Provide a System Legend at the top of each Graphic Map indicating all initiation 
device types and the following applicable systems 

a. Fire Protection Sprinkler System Post Indicator Valve(s) 
b. Fire Protection Sprinkler System Water Flow Switch(s) 
c. Fire Protection Sprinkler System Tamper Switch(s) 
d. Fire Protection Sprinkler System Pressure Switch(s) 
e. Fire extinguisher cabinet 
f. Other systems that would typically interface to the Fire Alarm System. 

10. "North" arrow Black in Color 

11. Provide the image/logo and name of the Owner at the top of each Graphic Map. 

E. Each Graphic Map shall have all the initiation devices shown in red color at their 
locations with the device address in green color. 

1. Manual Pull Stations 
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2. Smoke Detectors 
3. Heat Detectors 
4. Duct Detectors 
5. Beam Detectors 
6. Kitchen Hood System 
7. Control Relays 
8. Sprinkler Waterflow Switches 

F. The room numbering system depicted on each Graphic Map shall match that of the final 
signage and room identification system adopted by the Owner. These shall be larger 
than the device addresses. This text shall be ¼” and Blue in Color 

G. For multi-story buildings: 

1. The bottom of each Graphic Map shall be the lowest level of the building. 

2. The top of each Graphic Map shall be the highest level of the building. 

H. Graphic Maps shall be secured in a black anodized aluminum frame. The map shall be 
non-fading and non-pealing 

I. Graphic Maps installed on the interior of the building shall consist of the following; 

1. Printed on the reverse side of 10 mil polycarbonate Lexan. 

2. Standard background shall be white. 

3. The Lexan image shall mount to a rigid 1/8" substrate with removable adhesive 
mounts. 

4. The Graphic Map shall be secured to a black anodized aluminum frame. 

5. Provide Graphic Map with a concealed security hanging system to prevent 
unauthorized removal. 

J. Graphic Maps installed on the exterior of the building shall consist of the following: 

1. Printed on 1/8" silver brushed aluminum, white aluminum, or stainless steel. 

2. The Graphic Map shall be designed to attach to an exterior wall by a screw 
located in each of the four corners. 

3. The Graphic Map shall be non-fading and non-pealing. 

2.18 MONITOR MODULES 

A. Monitor Modules shall be listed to UL #864 "Standard for Control Units and 
Accessories for Fire Alarm Systems" and shall be approved for fire protection service. 
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B. Provide an addressable Monitor Module to supervise a circuit of dry contact input 
devices. 

C. Monitor Modules shall have built-in type identification that automatically identifies the 
devices as a Monitor Module to the Fire Alarm System Control Panel. 

D. Monitor Modules shall be powered by the Fire Alarm System Signaling Line Circuit 
(SLC). 

E. Monitor Modules shall be capable of providing a minimum of 5 input circuits. 

F. Monitor Modules shall have a Light Emitting Diode (LED) that is controlled by the Fire 
Alarm System Control Panel to indicate module status. 

G. Monitor Modules shall monitor Alarm, Trouble, and Supervisory outputs for the 
following Specialty Systems: 

1. Pre-Action System 

2. Deluge System 

3. Clean Agent Suppression System 

4. Hood Suppression System 

5. Other systems that would typically interface to the Fire Alarm System. 

2.19 RELAY MODULES 

A. Relay Modules shall be listed to UL #864 "Standard for Control Units and Accessories 
for Fire Alarm Systems" and shall be approved for fire protection service. 

B. Relay Modules shall allow a compatible Fire Alarm System Control Panel to switch 
discrete contacts by coded command. 

C. The Relay Module shall provide (2) two isolated sets of "Form C" contacts, which 
operate as a Double Pole Double Throw (DPDT) switch rated at up to: 

1. 1 Amp at 30 Volts D.C. of inductive load. 

2. 2 Amps at 30 Volts D.C. (coded) of resistive load. 

3. 3 Amps at 30 Volts D.C. for non-coded applications. 

D. The Relay Module shall allow the Fire Alarm System Control Panel to switch the 
"Form C" contacts upon command. 

E. The Relay Module shall not provide supervision of the Notification Appliance Circuit 
(NAC). 
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F. Relay Modules shall have both normally open and normally closed connections 
available for field cabling. 

G. Addressable Relay Modules shall be provided for the following: 

1. Audio/Visual Sound Systems 
2. Duct Smoke Detectors 
3. H.V.A.C. Systems 
4. Magnetic Door Holders 
5. Magnetic Door Releases 
6. Fire Rated Coiling Doors 
7. Fire Rated Shutters 
8. Won Doors 
9. Smoke Vents 
10. Other building functions. 

H. The relay coil shall be magnetically latched to reduce cabling connection requirements, 
and to ensure that 100% of all auxiliary devices energize at the same time on the same 
pair of cables. 

I. Relay Modules shall have a Light Emitting Diode (LED) that is controlled by the Fire 
Alarm System Control Panel to indicate module status. 

J. Coded signals, transmitted from the Fire Alarm System Control Panel, can cause the 
Light Emitting Diode (LED) to blink, latch on, or latch off. 

2.20 MULTI-VOLTAGE RELAY MODULES (RELAY IN BOX) 

A. Multi-Voltage Relay Modules shall be listed to UL #864 "Standard for Control Units 
and Accessories for Fire Alarm Systems" and shall be approved for fire protection 
service. 

B. Multi-Voltage Relay Modules shall allow a compatible Fire Alarm System Control 
Panel to switch discrete contacts by coded command. 

C. Multi-Voltage Relay Modules shall be used for high-current switching applications such 
as fan and damper assembly control, door control, air handling unit controls, and other 
types of system interfacing. 

D. Multi-Voltage Relay Modules shall have (1) one "Form C" contact which operate as a 
Single Pole Double Throw (SPDT) relay with a red activation Light Emitting Diode 
(LED). 

E. Multi-Voltage Relay Modules shall be mounted into a steel enclosure that has a 
removable front cover to provide easy access with a Light Emitting Diode (LED) 
viewing hole. 

F. The Multi-Voltage Relay Module shall allow the Fire Alarm System Control Panel to 
switch the "Form C" contact upon command. 
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G. The Multi-Voltage Relay Module shall not provide supervision of the Notification 
Appliance Circuit (NAC). 

H. Multi-Voltage Relay Modules shall have both normally open and normally closed 
connections available for field cabling. 

I. Multi-Voltage Relay Modules shall be capable of operating on a 24 Volts D.C., 120 
Volts A.C., or 240 Volts A.C. power source. 

J. Multi-Voltage Relay Modules shall have a Light Emitting Diode (LED) that is 
controlled by the Fire Alarm System Control Panel to indicate module status. 

K. Coded signals, transmitted from the Fire Alarm System Control Panel, can cause the 
Light Emitting Diode (LED) to blink, latch on, or latch off. 

2.21 CONTROL MODULES 

A. Control Modules shall be listed to UL #864 "Standard for Control Units and 
Accessories for Fire Alarm Systems" and shall be approved for fire protection service. 

B. Power for the Control Module shall be provided by the 24 Volts D.C. Signaling Line 
Circuit (SLC) loop to reduce cabling connection requirements. 

C. Control Modules shall be capable of Class "A B" operation. 

D. Addressable Control Modules shall be activated through Fire Alarm System Control 
Panel programming on a select basis (zone or area of coverage). 

E. Upon programming command from the Fire Alarm System Control Panel, the Control 
Module shall disconnect the supervision and connect the external power supply in the 
proper polarity across the load device. 

F. The disconnection of the supervision shall provide a positive indication to the Fire 
Alarm System Control Panel that the Control Nodule has turned "On". 

G. The external power supply shall always be Control Module isolated from the 
communication loop so that a trouble condition on the external power supply will never 
interfere with the rest of the system. 

H. Control Modules shall have a Light Emitting Diode (LED) that is controlled by the Fire 
Alarm System Control Panel to indicate module status. 

2.22 ZONE INTERFACE MODULES 

A. Zone Interface Modules shall be listed to UL #864 "Standard for Control Units and 
Accessories for Fire Alarm Systems" and shall be approved for fire protection service. 

B. Zone Interface Modules shall be capable of Class "A B" operation. 
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C. Zone Interface Modules shall provide an interface between the intelligent alarm system 
and a two-wire conventional detection zone. 

D. A common Signaling Line Circuit (SLC) input is used for all Zone Interface Modules, 
and the initiating device circuits share a common external supervisory supply and 
ground. Otherwise, each Zone Interface Module operates independently from the others. 

E. All two-wire detectors being monitored must be two-wire compatibility listed with the 
Zone Interface Modules. 

F. The Zone Interface Module transmits the status of a zone of two-wire detectors to the 
Fire Alarm System Control Panel. Status conditions are reported as Normal, Open, or 
Alarm. 

G. The Zone Interface Module supervises the zone of detectors and the connection of the 
external power supply. 

H. Zone Interface Modules shall have Light Emitting Diodes (LEDs) that are controlled by 
the Fire Alarm System Control Panel to indicate module status. 

I. Coded signals, transmitted from the Fire Alarm System Control Panel, can cause the 
Light Emitting Diodes (LEDs) to blink, latch on, or latch off. 

2.23 ISOLATION MODULES 

A. Isolation Modules shall be listed to UL #864 "Standard for Control Units and 
Accessories for Fire Alarm Systems" and shall be approved for fire protection service. 

B. Isolation Modules shall be provided to automatically isolate wire-to-wire short circuits 
on Signaling Line Circuit (SLC) loops.  

C. A maximum of 20 devices shall be provided between Isolation Modules on the 
Signaling Line Circuit (SLC) loop and limits the number of modules or detectors that 
may be rendered inoperative by a short circuit fault on the Signaling Line Circuit (SLC) 
Loop. 

D. If a wire-to-wire short occurs, the Isolation Module shall automatically open-circuit 
(disconnect) the Signaling Line Circuit (SLC) loop and prevent the short from causing 
failure of the entire Signaling Line Circuit (SLC) loop. 

E. When the short circuit condition is corrected, the Isolation Module shall automatically 
reconnect the isolated section of the Signaling Line Circuit (SLC) loop.  

F. The Isolation Module shall not require any address-setting, and its operations shall be 
totally automatic.  

G. It shall not be necessary to replace or reset an Isolation Module after its normal 
operation. 
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H. The Isolation Module shall mount in a standard 4" deep electrical box, in a surface-
mounted back box, or in the Fire Alarm System Control Panel.  

I. The Isolation Module shall have a single Light Emitting Diode (LED) which shall flash 
to indicate that the Isolator Module is operational and shall illuminate steadily to 
indicate that a short circuit condition has been detected and isolated. 

2.24 REMOTE INDICATING LAMPS 

A. The Remote Indicating Lamp shall provide status indication by a single Red-Light 
Emitting Diode (LED), 

B. The Red-Light Emitting Diode (LED) shall be mounted on a single gang plate. 

C. Provide label on plate indicting device designation in concealed space above. 

2.25 MAGNETIC DOOR HOLDERS 

A. Magnetic Door Holders shall be listed to UL #228 "Standard for Door Closers-Holders, 
With or Without Integral Smoke Detectors" and shall be approved for fire protection 
service. 

B. Magnetic Door Holders shall consist of both an electromagnet and an armature 
assembly. 

C. Magnetic Door Holders shall be rated for continuous duty and operate using a 120 Volts 
A.C. power source. 

D. Activation of the Fire Alarm System shall automatically release the Magnetic Door 
Holders allowing the fire rated doors to close and shall remain in the release mode until 
the Fire Alarm System Control Panel is reset. 

2.26 MAGNETIC DOOR LOCKS 

A. Magnetic Door Locks shall be listed to UL #228 "Standard for Door Closers-Holders, 
With or Without Integral Smoke Detectors" and shall be approved for fire protection 
service. 

B. Magnetic Door Locks shall consist of both an electromagnet and an armature assembly. 

C. Magnetic Door Locks shall be rated for continuous duty and operate using a  120 Volts 
A.C. power source. 

D. Activation of the Fire Alarm System shall automatically release the Magnetic Door 
Locks unlocking the doors and shall remain in the release mode until the Fire Alarm 
System Control Panel is reset. 
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2.27 SYSTEMS PLYWOOD BACKBOARD(S) 

A. Plywood Backboard shall be used to mount all Fire Alarm System enclosures to any 
wall or surface, even if wall is concrete or CMU. 

B. Mounting of equipment shall be logically placed, and shall be located to accommodate 
future growth of the Fire Alarm System. 

C. The Systems Plywood Backboard shall be securely fastened to the wall to accommodate 
no less than ten times the total weight of the equipment to be mounted or 150 pounds, 
whichever is greater.   

D. The Systems Plywood Backboard shall be a minimum of 3/4", APA exterior grade 
Douglas Fir A-C that is fire retardant having a flame spread rating not more than 25 
when tested in accordance with ASTM E-84.   

E. Provide Systems Plywood Backboard from 1'-0" above finished floor up to the ceiling 
height or 10'-0", whichever is lower. 

F. The entire backboard shall be painted with three (3) coats of fire-retardant paint (the 
color shall match the adjacent surface). 

2.28 RADIO FIRE ALARM REPORTER (RFAR) 

A. RFAR shall be listed to UL #365 " Standard for Police Station Connected Burglar 
Alarm Units and Systems", UL #864 "Commercial Fire Alarm Requirements for 
Primary Standalone Communication", UL #1681 "Standard for Wiring Device 
Configurations" and meet N.F.P.A. #72 requirements. 

B. TheRFAR shall provide a wireless communication link between the Fire Alarm System 
Control Panel and the central station monitoring company receiver via telephone lines 
connected to the Universal Digital Communicator Transmitter (UDACT). 

C. The RFAR shall be capable of supporting Alarm, Supervisory, and Trouble signals from 
the Fire Alarm System Control Panel and shall be able to monitor telephone lines, 
antenna cuts, battery status, and AC power status. 

D. The standard frequency range of the RFAR shall be 450-470 MHz and shall be narrow 
band compliant. 

E. The RFAR shall be provided within a full-sized rugged metal enclosure. 

F. The Fire Alarm System Contractor shall confirm radio signal strength and provide 
appropriate antenna.  

G. Exterior antenna installations shall require all exterior building penetrations to be 
sealed. 
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2.29 ANTENNAS 

A. Antennas shall be -Yagi type for radio transmitters with a driving point impedance to 
match transmitter output. 

B. VHF Antennas provide transmission and reception of the VHF RF signals between the 
radio Transmitter and the Radio Frequency Modem that is connected to the Radio 
Central Receiving System. 

C. The antenna and antenna mounts shall be corrosion resistant and designed to withstand 
wind velocities up to 100 m.p.h. 

D. Do not mount antennas to any portion of the building roofing system. 

E. Protect the antenna from physical damage. 

F. The Antenna shall be provided with a Lightning Arrestor to drain static charges from 
the antenna system. 

G. The Lightning Arrestor shall allow direct earth ground connection in accordance with 
N.F.P.A. #70 Section 810-21 while preventing are energy from being coupled to the 
equipment through the coaxial shields. 

H. The use of enlarged coaxial cabling shall require Voltage Drop Calculations. 

2.30 TRANSIENT VOLTAGE SURGE PROTECTION 

A. If not provided as an integral part of the Fire Alarm System power supply, an external 
means of Transient Voltage Surge Protection shall be provided for all components of 
the system. 

B. The means of Transient Voltage Surge Protection shall be listed to UL #497A "Standard 
for Secondary Protectors for Communications Circuits", UL #1283 "Standard for 
Electromagnetic Interference Filters", UL #1449 "Standard for Surge Protective 
Devices", and shall be approved for fire protection service. 

C. All circuits shall be provided with transient suppression devices and the system shall be 
designed to permit simultaneous operation of all circuits without interference or loss of 
signals. 

D. Transient Voltage Surge Protection shall have a minimum energy handling of 70 Joules 
on line to line, line to neutral, and line to ground spikes.  

E. The response time for Transient Voltage Surge Protection shall be 5 nanoseconds or 
less and shall begin at 140 Volts A.C.  

F. Provide (1) dedicated Transient Voltage Surge Suppressor (TVSS) for each 120 Volts 
A.C. hard wired connection point. 
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2.31 FIRE PROTECTION SYSTEM CONNECTIONS 

A. Fire Sprinkler System Connections shall be listed to UL #346 "Standard for Waterflow 
Indicators for Fire Protective Signaling Systems", UL #864 "Standard for Control Units 
and Accessories for Fire Alarm Systems" and shall be approved for fire protection 
service. 

B. Fire Protection Sprinkler System devices shall be connected to the Fire Alarm System 
Control Panel so that the movement of a valve and/or switch shall notify the Fire Alarm 
System.  

C. The Fire Protection Sprinkler Contractor shall provide and install all fire protection 
sprinkler system switches and/or equipment that include, but are not limited to 
following: 

1. Post Indicator Valve (PIV) Tamper Switch(s) 
2. Tamper Switch(s) 
3. Water Flow Switch(s) 
4. Pressure Switch(s) 
5. Fire Pump Controller(s) 
6. Other systems that would typically interface to the Fire Alarm System. 

D. The Fire Alarm System Contractor / Electrical Contractor shall provide and install the 
conduit, junction boxes, couplers, connectors, cabling, terminations, and the necessary 
Fire Alarm System equipment to monitor and/or power the fire sprinkler system 
switches and equipment.  

E. Each fire protection sprinkler system tamper switch shall be provided with a Monitor 
Module by the Fire Alarm System Contractor. 

F. Fire protection sprinkler system tamper switches on the valve controlling the backflow 
preventer full forward flow test piping shall be connected to the Fire Alarm System 
Control Panel such that the movement of a valve from the normally closed position 
shall initiate a supervisory signal. 

G. Fire protection sprinkler system tamper switches on all other valves except for the valve 
controlling the backflow preventer full forward flow test piping shall be connected to 
the Fire Alarm System Control Panel such that the movement of a valve from the 
normally open position shall initiate a supervisory signal. 

H. The Fire Alarm System Contractor shall coordinate locations and quantities of Fire 
Protection Sprinkler System devices with the Fire Protection Sprinkler System 
Contractor. 

I. Fire Protection Sprinkler System Electric Alarm Bell 

1. The Fire Protection Sprinkler System Contractor shall provide an electric alarm 
bell. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 428 of 581



RPP-SPEC-63839, Rev. 1 

28 31 00 – 52 

2. The Fire Protection system electric alarm bell shall operate on a 120 Volts A.C. 
power supply. 

3. The Fire Protection system electric alarm bell shall operate on a 24 Volts D.C. 
power supply that l shall be powered by the Fire Alarm System Control Panel 
allowing the electric bell to be on a back-up power supply. 

4. The Fire Alarm System Contractor / Electrical Contractor shall connect the 
sprinkler system electric alarm bell to the Fire Alarm system Control Panel. 

5. Coordinate installation location of the electric alarm bell with the Fire Protection 
Sprinkler System Contractor. 

6. The sprinkler system electric alarm bell shall activate upon the flow of water 
past the water flow switch only. 

7. The sprinkler system electric alarm bell shall be silenced upon the flow of water 
past the water flow switch terminating and water flow switch returning to a 
"Normal" condition. 

2.32 FAN / DAMPER CONTROL CIRCUITS 

A. Fan shutdown control circuits and smoke removal circuits shall be electrically 
supervised per N.F.P.A. #72 requirements. 

B. Provide a single "Form C" isolated contact output and cabling from the Fire Alarm 
System to the Energy Management Control System (EMCS). 

C. Provide a second isolated contact for automatic closure of smoke dampers and 
combination smoke / fire dampers. 

D. Upon activation of a general "Alarm" condition in the area in which the smoke damper 
or combination fire / smoke damper is located, the smoke damper or combination fire / 
smoke damper shall automatically close and the mechanical equipment shall be 
disabled. 

E. Provide all necessary connections, programming and testing for the shutdown of 
affected mechanical equipment. 

F. Power supply for damper actuators shall be provided by the Electrical Contractor. 

G. Fusible link style dampers shall not be connected to the Fire Alarm System. 

2.33 WET RATED CABLES 

A. Wet Rated Cables shall have a flame rating that meet UL #1685 "Standard for Vertical-
Tray Fire-Propagation and Smoke-Release Test for Electrical and Optical-Fiber Cables" 
requirements. 
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B. Wet Rated Cables shall be Type FPL, PLTC, or CL3 cables that meet the 300 Volt 
requirements as specified in N.F.P.A. #70. 

C. Wet Rated Cables shall be rated for "Direct Burial" or "Underground in Conduit" 
installations. 

1. "Direct Burial" rated cables shall consist of the following: 

a. ASTM Bare Copper. 
b. PVC Insulation with Nylon. 
c. Twisted Pair or Cabled Construction. 
d. Overall Shield 100% Coverage of Aluminum Polyester Foil with Drain 

Wire. 
e. Water Blocked Construction. 
f. Overall Sunlight / Moisture Resistant PVC Jacket. 

2. "Underground in Conduit" rated cables shall consist of the following: 

a. ASTM Bare Copper. 
b. PVC Insulation. 
c. Short Twisted Construction. 
d. Unshielded. 
e. Water Blocked Construction. 
f. Overall Sunlight / Moisture Resistant PVC Jacket. 

PART 3  SYSTEM OPERATION 

3.1 FIRE ALARM SYSTEM CIRCUITS 

A. Circuits not capable of transmitting an "Alarm" signal beyond the location of the open 
or ground fault as specified above, are designated Class B. Class B circuits generally do 
not return to the control panel but are terminated by an end-of-line device remote from 
the control panel. 

B. Class A Circuits shall not cause system malfunction, loss of operating power, or the 
ability to report an alarm upon a single ground fault or open circuit on the system 
Signaling Line Circuit (SLC). 

C. Alarm signals arriving at the Fire Alarm System Control Panel shall not be lost 
following a primary power failure (or outage) until the alarm signal is processed and 
recorded. 

D. Notification Appliance Circuit (NAC) circuits shall be arranged such that there is a 
minimum of one horn circuit per floor of the building or smoke zone whichever is 
greater, but not more than 25 devices per circuit. 

E. Notification Appliance Circuit (NAC) circuits and control equipment shall be arranged 
such that loss of any one (1) Horn circuit will not cause the loss of any other Horn 
circuit in the system. 
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3.2 FIRE ALARM SYSTEM OPERATION 

A. When a Fire Alarm System "Alarm" condition is detected and reported by one of the 
systems initiating devices, the following functions shall immediately occur: 

1. The system alarm LED shall flash. 

2. A local piezo-electric audible device in the control panel shall sound a 
distinctive signal. 

3. The backlit LCD display shall indicate all information associated with the 
"Alarm" condition, including: 

a. Type of "Alarm" point. 
b. Location of "Alarm" point within the protected premises. 
c. Time of the "Alarm" condition. 
d. Date of the "Alarm" condition. 

4. Display the device location unique nomenclature (for each addressable and non-
addressable point in the system) on the Fire Alarm System Control Panel 
Display and at each Fire Alarm System Remote Annunciator Panel Display.  

a. All points of identification shall clearly indicate the following: 

i. Device Type 

ii. Room Name 

iii. Room Number 

iv. Location of device in the room. 

5. The system "Alarm" Light Emitting Diode (LED) on the system display shall 
flash. 

6. A local piezo electric signal in the control panel shall sound. 

7. Activate all notification appliances. 

8. Upon the flow of water through the fire protection sprinkler system only, 
activate the 24 Volts D.C. Fire Protection Sprinkler System electric bell. 

9. All horns and strobes shall be synchronized throughout the facility and meet or 
exceed all ADA requirements. 

10. All Notification devices shall operate continuously until the Fire Alarm System 
Control Panel has been "Silenced". 

11. Initiate signal to the remote central station monitoring station. 
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12. Magnetic door holders shall release self-closing fire and smoke doors (where 
applicable). 

13. "Alarm" signals shall be annunciated by point and zone at the control panel. 

14. All H.V.A.C. air handling unit of 2,000 CFM or larger shall be shutdown. 

15. Visual notification appliances shall be controlled independently from audible 
notification appliances. 

16. Upon system silence, visual notification appliances shall continue to operate 
until system reset is provided. 

17. Alarm circuits shall remain energized and the zone annunciation LED will 
continue to flash until the acknowledge switch is operated at which time the 
audible notification appliances will be de-energized. 

18. Should an "Alarm" condition be initiated in a subsequent zone after an "Alarm" 
condition has been acknowledged, the "Alarm" condition shall be re-energized. 

19. Printing and history storage equipment shall log and print the event information 
along with a time and date stamp. 

20. All system outputs assigned via control-by-event equations for a particular point 
in "Alarm" shall be executed, and the associated system outputs ("Alarm" 
notification appliances and/or relays) shall be activated. 

21. Unacknowledged "Alarm" conditions shall have priority over "Trouble" 
conditions and if an "Alarm" condition occurs during a "Trouble" condition, the 
"Alarm" condition will have display priority. 

B. When a Fire Alarm System "Trouble" condition is detected and reported by one of the 
system initiating devices or appliances, the following functions shall immediately 
occur: 

1. The system trouble LED shall flash. 

2. A local piezo-electric audible device in the control panel shall sound a 
distinctive signal. 

3. The backlit LCD display shall indicate all information associated with the 
"Trouble" condition, including: 

a. Type of "Trouble" point. 
b. Location of "Trouble" point within the protected premises. 
c. Time of the "Trouble" condition. 
d. Date of the "Trouble" condition. 

4. Printing and history storage equipment shall log and print the event information 
along with a time and date stamp. 
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5. All system outputs assigned via control-by-event equations for a particular point 
in "Trouble" shall be executed, and the associated system outputs ("Trouble" 
notification appliances and/or relays) shall be activated. 

6. Unacknowledged "Alarm" conditions shall have priority over "Trouble" 
conditions and if an "Alarm" condition occurs during a "Trouble" condition, the 
"Alarm" condition will have display priority. 

C. When a Fire Alarm System "Supervisory" condition is detected and reported by one of 
the system initiating devices or appliances, the following functions shall immediately 
occur: 

1. The system trouble LED shall flash. 

2. A local piezo-electric audible device in the control panel shall sound a 
distinctive signal. 

3. The backlit LCD display shall indicate all information associated with the 
"Supervisory" condition, including: 

a. Type of "Supervisory" point. 
b. Location of "Supervisory" point within the protected premises. 
c. Time of the "Supervisory" condition. 
d. Date of the "Supervisory" condition. 

4. Printing and history storage equipment shall log and print the event information 
along with a time and date stamp. 

D. When a "Pre-Alarm" condition is detected and reported by one of the system initiating 
devices, the following functions shall immediately occur: 

1. The system "Pre-Alarm" LED shall flash. 

2. A local piezo-electric audible device in the control panel shall sound a 
distinctive signal. 

3. The backlit LCD display shall indicate all information associated with the "Pre-
Alarm" condition, including: 

a. Type of "Pre-Alarm" point. 
b. Location of "Pre-Alarm" point within the protected premises. 
c. Time of the "Pre-Alarm" condition. 
d. Date of the "Pre-Alarm" condition. 

4. Printing and history storage equipment shall log and print the event information 
along with a time and date stamp. 

5. All system outputs assigned via control-by-event equations for a particular point 
in "Pre-Alarm" shall be executed, and the associated system outputs ("Pre-
Alarm" notification appliances and/or relays) shall be activated. 
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E. System Point Operations:  

1. Any addressable device or conventional circuit in the system may be enabled or 
disabled through the system keypad. 

2. System output points shall be capable of being turned on or off through the 
system keypad. 

F. Point Read:  

1. The system shall be able to display the following point status diagnostic 
functions without the need for peripheral equipment. Each point shall be 
annunciated for the parameters listed: 

a. Device Status. 
b. Device Type. 
c. Custom Device Label. 
d. Software Zone Label. 
e. Device Zone Assignments. 
f. Analog Detector Sensitivity. 
g. All Program Parameters. 

G. System History Recording and Reporting: 

1. The Fire Alarm Control Panel shall contain a history buffer that will be capable 
of storing up to 4,000 system events. 

2. Up to 1,000 events shall be dedicated to alarm and the remaining events are 
general purpose. 

3. Systems that do not have dedicated "Alarm" storage and allow "Alarm" events 
are overridden by non-alarm type events, are not allowed. 

4. Each of these activations will be stored along with a time and date stamp with 
the actual time of the activation. 

5. The contents of the history buffer may be manually reviewed (one event at a 
time) or printed in its entirety. 

6. History events shall include all "Alarm” conditions, "Trouble" conditions, 
Operator Actions, and programming entries. 

7. The history buffer shall use non-volatile memory. 

8. Systems that use volatile memory for history storage are not acceptable. 

H. Programmable Trouble Reminder:  

1. The system shall provide means to automatically initiate a reminder that troubles 
exist in the system. 
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2. The reminder will appear on the system display and (if enabled) will sound a 
piezo alarm. 

I. Environmental Drift Compensation: 

1. The system shall provide means for setting Environmental Drift Compensation 
by device. 

2. Drift compensation shall also include a smoothing algorithm feature, allowing 
transient noise signals to be filtered out. 

3. Provide two levels of alert to warn of excessive smoke detector dirt or dust 
accumulation. 

a. Maintenance Alert: When a detector accumulates dust in the chamber 
and reaches an unacceptable level but yet still below the allowed limit. 

b. Maintenance Urgent: When the detector accumulates dust in the chamber 
above the allowed limit. 

J. Automatic Detector Maintenance Alert: 

1. The Fire Alarm System Control Panel shall automatically interrogate each 
intelligent detector and shall analyze the detector responses over a period of 
time. 

2. If any intelligent detector in the system responds with a reading which is below 
20% of normal limits (for 5 out of 6 polls), or above 80% of normal limits for a 
period of 26 hours, then, then the system will enter the "Trouble" mode and the 
particular Intelligent Detector will be annunciated on the System Display and 
printed on the optional System Printer. 

3. This feature shall in no way inhibit the receipt of alarm conditions in the system, 
nor shall it require any special hardware, special tools, or computer expertise to 
perform. 

K. Smoke Detector Pre-Alarm Indication at Control Panel: 

1. To obtain early warning of incipient or potential fire conditions, the Fire Alarm 
System shall support a programmable option to determine system response to 
real-time detector sensing values above the programmed setting. 

2. Two levels of Pre-alarm indication shall be available at the control panel: alert 
and action. 

a. Alert Level:  

i. It shall be possible to set individual smoke detectors for pre-
programmed "Pre-Alarm" thresholds. 
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ii. If the individual threshold is reached, the "Pre-Alarm" condition 
shall be activated.  

iii. This will be used to alert maintenance personal when a detector is 
at 80% of its alarm threshold in a 60 second period. 

b. Action Level: 

i. If programmed for Action and the detector reaches a level 
exceeding the pre-programmed level, the Fire Alarm System 
Control Panel shall indicate an action condition. 

ii. Sounder bases installed with either heat or smoke detectors shall 
automatically activate on action Pre-Alarm level, with general 
evacuation on Alarm level. 

3. The system shall support a detector response time to meet world annunciation 
requirements of less than 3 seconds. 

L. Pre-Alarm Function: 

1. The system shall provide two levels of "Pre-Alarm" warning to give advance 
notice of a possible fire situation. 

2. Both "Pre-Alarm" levels shall be fully field adjustable. 

3. The first level shall give an audible indication at the control panel.  

4. The second level shall give an audible indication and may also activate control 
relays. 

5. The system shall also have the ability to activate local detector sounder bases at 
the "Pre-Alarm" level, to assist in avoiding nuisance alarms. 

M. Pre-signal and Positive Alarm Sequence: 

1. The Fire Alarm System shall provide means to cause alarm signals to only 
sound in specific areas with a delay of the alarm from 60 to up to 180 seconds 
after start of alarm processing. 

2. In addition, a Positive Alarm Sequence selection shall be available that allows a 
15-second time period for acknowledging an alarm signal from a fire 
detection/initiating device. 

3. If the alarm is not acknowledged within 15 seconds, all local and remote outputs 
shall automatically activate immediately. 

3.3 SYSTEM COMMON CONTROL SWITCH OPERATION 

A. Acknowledge (ACK/STEP) Switch: 
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1. Activation of the Fire Alarm System Control Panel Acknowledge Switch in 
response to a single new "Alarm" and/or "Trouble" condition shall silence the 
local panel piezo electric signal and change the System "Alarm" or "Trouble" 
Light Emitting Diode (LED) from flashing mode to steady-ON mode. 

2. Depression of the Acknowledge Switch shall silence all Fire Alarm System 
Remote Annunciator piezo sounders. 

3. Depression of the Acknowledge Switch shall cause a corresponding 
(time-stamped) message to be displayed on all system peripheral equipment (if 
used). 

4. The Fire Alarm System Control Panel shall support Block Acknowledge to 
allow multiple trouble conditions to be acknowledged with a single depression 
of this switch. 

5. If additional new "Alarm" or "Trouble" conditions exist or are detected and 
reported in the system, depression of this switch shall advance the 80-character 
LCD display to the next "Alarm" or "Trouble" condition. 

6. In this case, the local piezo sounder shall not silence, and the "Alarm" or 
"Trouble" Light Emitting Diodes (LEDs) shall not transfer to their steady-on 
mode, thus signaling to the operator that more "Alarm" or "Trouble" conditions 
are present in the system. 

7. "Alarm" conditions shall always have display priority before "Trouble" 
conditions. 

8. Occurrence of any new "Alarm" or "Trouble" condition in the system shall 
cause the Fire Alarm System Control Panel to resound the Local Piezo sounder 
and repeat the "Alarm" or "Trouble" sequences. 

B. Signal Silence Switch: 

1. Activation of the Signal Silence Switch shall cause all programmed "Alarm" 
Indicating Appliances and relays to return to the normal condition after an alarm 
condition. 

2. The selection of indicating circuits and relays which are silenceable by this 
switch shall be fully programmable within the confines of all applicable 
standards. 

3. The Fire Alarm System Control Panel software shall include silence inhibit and 
auto-silence timers. 

C. Alarm Activate (Drill) Switch: 

1. The system shall support means to activate all silenceable fire output circuits in 
the event of a practice evacuation or "drill". 
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2. If enabled for local control, the front panel switch shall be held for a minimum 
of 2 seconds prior to activating the drill function. 

3. The Alarm Activation (Drill) Switch shall activate all: 

a. Local system Light Emitting Diodes (LEDs). 

b. Illuminate each segment of the Liquid Crystal Display (LCD). 

c. Display the panel software revision for service personnel. 

d. Programmed Notification Appliance Circuits (NACs). 

4. The Alarm Activation (Drill) Switch shall latch until the Fire Alarm System 
Control Panel is "Silenced" or "Reset". 

D. Walk Test: 

1. The system shall provide both a basic and advanced walk test for testing the 
entire Fire Alarm System. 

2. Basic walk Test: 

a. Shall allow a single operator to run audible tests on the panel. 

b. All logic equation automation shall be suspended during the test and 
while annunciators can be enabled for the test, all shall default to the 
disabled state. 

3. Advanced Walk Test: 

a. Field-supplied output point programming will react to input stimuli such 
as CBE and logic equations. 

b. When points are activated, each initiating event shall latch the input. 

c. The Advanced Walk Test shall be audible and shall be used for pull 
station verification, magnet activated tests on input devices, input and 
output device and cabling operation/verification. 

4. It shall include the ability to test initiating device circuits and notification 
appliance circuits from the field without returning to the panel to reset the 
system. 

5. Operation shall be as follows: 

a. Alarming an initiating device shall activate programmed outputs, which 
are selected to participate in walk test, for 3 seconds. 
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b. Introducing a "Trouble" into the initiating device shall activate the 
programmed outputs for 8 seconds. 

c. All devices tested in walk test shall be recorded in the history buffer. 

E. System Reset Switch: 

1. Activation of the System Reset Switch shall cause all electronically latched 
initiating devices, appliances or software zones, as well as all associated output 
devices and circuits, to return to their normal condition. 

2. Initiating devices shall re-report if active. 

3. Active Notification Appliance Circuits (NACs) shall not silence upon Reset. 

4. Systems that de-activate and subsequently re-activate Notification Appliance 
Circuits (NACs) shall not be considered equal.  

5. All programmed Control-By-Event equations shall be re-evaluated after the 
System Reset Switch sequence is complete if the initiating condition has cleared. 

6. Non-latching "Trouble" conditions shall not clear and re-report upon reset. 

7. If the "Alarm" condition(s) still exist, or if they re-occur in the system after 
System Reset Switch activation, the system shall then resound the alarm 
conditions. 

F. Lamp Test Switch: 

1. Activation of the Lamp Test Switch shall  sequentially: 

a. Turn on all local system Light Emitting Diodes (LEDs). 

b. Illuminate each segment of the Liquid Crystal Display (LCD). 

c. Display the panel software revision for service personnel. 

d. Turn on the local Piezo-Electric signal. 

e. Automatically return the Fire Alarm System Control Panel to the 
previous condition. 

G. Smoke Detector Sensitivity Adjust: 

1. Means shall be provided for adjusting the sensitivity of any or all analog 
intelligent detectors in the system from the system keypad or from the keyboard 
of the video terminal. 
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2. The Fire Alarm System Control Panel shall provide automatic Smoke Detector 
Sensitivity Adjust based on occupancy schedules including a Holiday list of up 
to 15 days. 

3. Sensitivity range shall be within the allowed UL window and shall be a 
HIGH/MEDIUM/LOW selection. 

4. Smoke Detectors shall have a minimum of 9 selectable sensitivity settings. 

5. Sensitivity levels for an "Alarm" condition that are selected by detector of the 
following: 

a. Photoelectric Smoke Detectors: The "Alarm" level range shall be 0.5 to 
2.35 percent per foot. 

b. Advanced Laser Detectors: The "Alarm" level range shall be 0.02 to 2.0 
percent per foot. 

6. The system shall also include sensitivity levels of "Pre-Alarm” that are selected 
by detector to indicate impending "Alarm" conditions to maintenance personnel.  

H. Alarm Verification: 

1. Each of the Intelligent/Addressable Detectors in the system may be 
independently selected and enabled to be an alarm verified detector. 

2. The alarm verification function shall be programmable from 5 to 30 seconds and 
each detector shall be able to be selected for verification during the field 
programming of the system or any time after system turn-on. 

3. The Alarm Verification shall not require any additional hardware to be added to 
the Fire Alarm System Control Panel. 

4. The Fire Alarm System Control Panel shall keep a count of the number of times 
that each detector has entered the verification cycle. 

5. These counters may be displayed and reset by the proper operator commands. 

6. A "Trouble" condition shall be initiated to alert maintenance personnel when a 
detector enters verification 20 times. 

I. System Status Reports: 

1. The system shall be capable of generating and printing a summary of all of the 
Detectors, Modules, Pull Stations, Zones, etc. that are currently active in the 
System. 

2. This printout will require password protection to prevent unauthorized user 
access and will automatically print the system report using "soft" (single push) 
keys. 
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3. No computer expertise will be required to initiate the System Report sequence. 

4. Upon command from a password-authorized operator of the system, a Point 
Status Report: shall be generated which details each and every installed detector, 
module, zone, and annunciator, as well as any and all field programmed 
parameters which have been assigned to these points, and (optionally) printed. 

3.4 FIRE ALARM SYSTEM AUXILIARY SYSTEM CONNECTIONS 

A. Integration with Sound System(s): 

1. Provide the necessary cabling and one (1) Fire Alarm system addressable relay 
module at each Sound System rack location shown on the drawings. 

2. Connect and program as required. 

3. When the Fire Alarm System is in General Alarm, each of the Sound System(s) 
shall be muted. 

4. When the Fire Alarm System Control Panel is reset, the Sound System(s) may 
return to their previous operational status. 

B. Fire Control: 

1. The system shall provide a Type ID called "Fire Control" for purposes of air-
handling shutdown, which shall be intended to override normal operating 
automatic functions. 

2. Activation of a “Fire Control" point shall cause the control panel to: 

a. Initiate the monitor module Control-by-Event 

b. Send a message to the panel display, history buffer, installed printer and 
annunciators 

c. Shall not light an indicator at the control panel 

d. Shall display ACTIVE on the LCD as well a display a "Fire Control" 
Type Code and other information specific to the device. 

PART 4  EXECUTION  

4.1 INSTALLATION 

A. Installation, workmanship, fabrication, assembly, erection, examination, inspection, and 
testing shall be in accordance with N.F.P.A. #72 except as modified herein.  

B. The work performed under this specification shall be of good quality and performed in a 
workmanlike manner. In this context "Good Quality" means the work shall meet 
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industry technical standards and quality of appearance. The owner reserves the right to 
reject all or a portion of the work performed, either on technical or aesthetic grounds. 

C. The authorized representative of the manufacturer of the major equipment, such as 
control panels, shall be responsible for the satisfactory installation of the complete 
system. 

D. All equipment shall be attached to walls and ceiling/floor assemblies and shall be held 
firmly in place (e.g., detectors shall not be supported solely by suspended ceilings). 

E. All equipment and components shall be installed in strict compliance with each 
manufacturer's recommendations. Consult the manufacturer's installation manuals for 
all cabling diagrams, schematics, physical equipment sizes, etc. before beginning 
system installation and refer to the riser / connection diagram for all specific system 
installation / termination / cabling data. 

F. Fasteners and supports shall be adequate to support the required load. 

4.2 FLEXIBILITY IN SYSTEM DESIGN 

A. The Fire Alarm System contractor shall provide flexibility in their design to 
accommodate future expansion or tenant improvements.  

B. Provide all quantities of equipment as specified, while maintaining the “Spare 
Capacity” requirements listed in this Specification. 

4.3 FIRE ALARM SYSTEM MOUNTING HEIGHTS AND LOCATIONS 

A. Fire Alarm System Control Panel (FACP) 

1. The Fire Alarm System Control Panel shall be installed in the location indicated 
on the contract documents. 

2. The Fire Alarm System Control Panel shall be flush mounted when located in 
finished areas and may be surface mounted when located in unfinished areas. 

3. The top of the Fire Alarm System Control Panel shall be located 60" above the 
finished floor, unless noted otherwise and shall be installed level. 

B. Fire Alarm System Terminal Cabinets 

1. Where Fire Alarm System Terminal Cabinets are required, they shall be 
installed within spaces designated for electrical equipment (Electrical Rooms, 
MDF Rooms, IDF Rooms, etc.). 

2. Fire Alarm System Terminal Cabinets shall be flush mounted when located in 
finished areas and may be surface mounted when located in unfinished areas. 

3. The top of the Fire Alarm System Terminal Cabinet shall be located 60" above 
the finished floor, unless noted otherwise and shall be installed level. 
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C. Fire Alarm Remote Annunciator Panel(s) (FARAP) 

1. The Fire Alarm Remote Annunciator Panel(s) shall be installed in the location 
indicated on the contract documents. 

2. The Fire Alarm Remote Annunciator Panel(s) shall be flush mounted when 
located in finished areas and may be surface mounted when located in 
unfinished areas. 

3. The top of the Fire Alarm Remote Annunciator Panel(s) (FARAP) shall be 
located 48" above the finished floor, unless noted otherwise and shall be 
installed level. 

4. The maximum length of cabling between the Fire Alarm System Control Panel 
and the Fire Alarm Remote Annunciator Panel(s) shall be limited to 6,000 feet. 

D. Manual Pull Stations 

1. Provide semi-flush mounted Manual Pull Station(s) on standard single gang 
electrical back box when located in finished areas or where indicated on the 
contract documents. 

2. Provide surface mounted Manual Pull Station(s) on matching back box when 
located in unfinished areas or where indicated on the contract documents. 

3. The operable part of each manual pull station shall be mounted no lower than 
42" or more than 48" above the finished floor. 

4. Each manual pull station shall be located within 5'-0" of the latch side of an 
exterior opening man door. 

5. In some cases, a single manual pull station may be located in a constantly 
attended area, such as a receptionist area. 

E. Heat Detectors 

1. The distance between Heat Detectors shall not exceed their listed spacing and 
shall be installed in accordance with manufacturer’s recommendations. 

2. Heat Detectors shall be within a distance of one-half their listed spacing 
measured at right angles from: 

a. Walls 

b. Partitions extending upward to within the top 15% of the ceiling height. 

c. Exposed solid joists extending more than 4" down from the ceiling. 

3. All points on the ceiling shall have a Heat Detector within a distance equal to or 
less than 0.7 times the listed spacing. 
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4. Ceiling mounted Heat Detectors shall not be installed closer than 4" of a wall. 

5. Wall mounted Heat Detectors shall not be installed closer than 4" or more than 
12" down from the ceiling to the top of the Detector. 

6. Heat Detector locations under sloped ceilings / roofs: 

a. Placed at or within 3'-0" (measured horizontally) of the high side of 
sloped ceilings / roofs. 

b. For Sloped ceilings / roofs less than 30°: All Heat Detectors shall be 
spaced based upon the overall height of the peak. 

c. For Sloped ceilings / roofs of 30° or greater: All Heat Detectors (other 
than those located in the peak) shall be spaced based upon the average 
slope height of the peak. 

d. The number and spacing of additional detectors, if any, shall be based on 
the horizontal projection of the ceiling. 

7. Listed Heat Detector spacing shall be de-rated in accordance with Table 
17.6.3.5.1 of N.F.P.A. #72 for spaces having a ceiling height of 10'-0" up to 30'-
0" in height. 

8. Heat Detectors shall be located 3'-0" or more away from a supply or exhaust 
H.V.A.C. grille. 

F. Smoke Detectors 

1. The distance between Smoke Detectors shall not exceed their listed spacing and 
shall be installed in accordance with manufacturer’s recommendations. 

2. Smoke Detectors shall be within a distance of one-half their listed spacing 
measured at right angles from: 

a. Walls 

b. Partitions extending upward to within the top 15% of the ceiling height. 

3. All points on the ceiling shall have a Smoke Detector within a distance equal to 
or less than 0.7 times the listed spacing. 

4. Ceiling mounted Smoke Detectors shall not be installed closer than 4" of a wall. 

5. Wall mounted Smoke Detectors shall not be installed closer than 4" or more 
than 12" down from the ceiling to the top of the Detector. 

6. Smoke Detectors shall be located no closer than 3'-0" from a supply or exhaust 
H.V.A.C. grille. 
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7. Smoke Detectors shall be located no further than 5'-0" from the Fire Alarm 
System Control Panel, Remote Audible / Visual Power Supplies, and 
Transmitting Equipment. 

8. For ceiling containing beams, Smoke Detectors shall be installed in accordance 
with Section 17.7.3.2.4.2. 

9. For sloped ceilings with beams, Smoke Detectors shall be installed in 
accordance with Section 17.7.3.2.4.3. 

10. For "Peaked" or "Shed" roofs, Smoke Detectors shall first be spaced and located 
within 3'-0" of the "Peak" or high side of the "Shed" ceiling, measured 
horizontally. The number and spacing of additional detectors, if any, shall be 
based on the horizontal projection of the ceiling. 

11. Smoke Detectors shall not be installed prior to the system programming and test 
period to avoid getting the Smoke Detector dirty from construction. If after the 
installation of the Smoke Detector construction is still ongoing, the Fire Alarm 
System Contractor shall protect Smoke Detectors from contamination and 
physical damage. 

12. Smoke Detector listed spacing shall be de-rated in accordance with Table 
17.7.6.3.3.2 of N.F.P.A. #72 in "High Air Movement Areas".  

G. Smoke Detectors for Magnetic Door Holders 

1. Ceiling mounted smoke detectors shall be located in the following locations: 

a. Placed along the centerline of the door opening in a perpendicular 
direction. 

b. Placed no further than 5'-0" measured along the ceiling from the door in 
which it serves 

2. Wall mounted smoke detectors shall be located in the following locations: 

a. Placed above the door opening centerline. 

3. When the distance from the ceiling to the top of the door opening is 2'-0" or less 
on both sides of the door opening: 

a. Provide a single Ceiling Mounted or Wall Mounted Smoke Detector 
located on one side of the door opening. 

4. When the distance from the ceiling to the top of the door opening is 2'-0" or less 
on one side of the door opening and greater than 2'-0" on the other side of the 
door opening: 

a. Provide a single Ceiling Mounted or Wall Mounted Smoke Detector 
located on the higher ceiling side of the door opening. 
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5. When the distance from the ceiling to the top of the door opening is greater than 
2'-0" on both sides: 

a. Provide a Ceiling Mounted or Wall Mounted Smoke Detector located on 
each side of the door opening. 

H. Duct Smoke Detectors 

1. Install in accordance with manufacturer's recommendations. 

2. Duct Smoke Detectors shall be mounted on return H.V.A.C. air ducts that 
contain an airflow greater than 2,000 c.f.m. 

3. Duct smoke detectors shall be installed in the return H.V.A.C. air duct (not 
supply) at a point downstream of the last tap location where 100% full air flow 
is present with properly sized air sampling tubes.  

4. Duct smoke detectors shall be installed at each story prior to the connection to a 
common return and prior to any recirculation or fresh air inlet connection in air 
return systems having a capacity greater than 15,000 c.f.m. and serving more 
than one story. 

5. Duct Smoke Detectors shall be mounted on supply H.V.A.C. air ducts that 
contain an airflow greater than 2,000 c.f.m. 

I. Duct Smoke Detector Remote Test Station with Light Emitting Diode (LED) 

1. Ceiling Mounted Duct Smoke Detector Remote Test Station with Light Emitting 
Diode (LED) shall not be installed. 

2. Mount Duct Smoke Detector Remote Test Station with Light Emitting Diode 
(LED) on the wall such that the key is located at an elevation of approximately 
5'-0" above finished floor and located within a 5'-0" radius of the duct smoke 
detector in Floor Plan view. 

3. The location of the Duct Smoke Detector Remote Test Station with Light 
Emitting Diode (LED) shall be visible from the floor and readily accessible. 

4. Install Duct Smoke Detector Remote Test Station with Light Emitting Diode 
(LED) whenever a duct smoke detectors Light Emitting Diode (LED) is not 
visible to responding personnel from the walking surface / floor, such as: 

a. When installed above a ceiling. 

b. At an elevation higher than 8'-0" above finished floor. 

c. In an attic. 

J. Strobe Only Appliances 
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1. Strobe Only Appliances shall be flush mounted when located in finished areas. 

2. Strobe Only Appliances may be surface mounted when located in unfinished 
areas. 

3. If there is an interruption of the concentrated viewing path, such as a fire door, 
an elevation change, or any other obstruction, the area shall be treated as a 
separate corridor. 

4. Strobe Only Appliances indicated on the contract documents are based upon the 
utilization of (75) Candela (Cd) strobes at a 44'-0" x 44'-0" spacing for ceiling 
mounted visual appliances and 45'-0" x 45'-0" spacing for wall mounted visual 
appliances. If the Fire Alarm System Contractor decides to install lower output 
Strobe Only Appliances, it becomes the responsibility of the Fire Alarm System 
Contractor to meet the minimum Candela (Cd) rating at the listed maximum 
room size indicated in Table 18.5.5.4.1(a) for wall mounted Strobe Only 
Appliances or Table 18.5.5.4.1(b) for ceiling mounted Strobe Only Appliances 
of N.F.P.A. #72. 

5. Ceiling Mounted Strobe Only Appliances shall be installed as recommended by 
the manufacturer. 

6. Wall mounted Strobe Only Appliances installed in indoor locations shall be 
installed with the entire lens not less than 80" above the finished floor and not 
greater than 96" above the finished floor. 

7. Where low ceiling heights do not allow wall mounted Strobe Only Appliances to 
be installed with the entire lens not less than 80" above the finished floor, the 
following shall apply: 

a. Wall mounted Strobe Only Appliance shall be mounted within 6" of the 
ceiling. 

b. The "Area of Coverage" of Strobe Only Appliances shall be reduced by 
twice the difference between the minimum mounting height of 80" and 
the actual, lower mounting height. 

8. Strobe Only Appliances installed in corridors greater than 20'-0" wide shall 
comply with the spacing requirements of Section 18.5.5.4 of N.F.P.A. #72. 

9. Strobe Only Appliances installed in corridors less than 20'-0" wide shall not be 
located more than 15'-0" from the end of the corridor or more than 100'-0" apart. 

10. A "Performance Based Alternative" shall be allowed for designs that provide a 
minimum illumination of 0.0375 lumens per square feet (foot-candles) to all 
occupiable spaces where visible notification is required. 
a. The illumination from a visible notification appliance (E) at a particular 

distance is equal to the effective intensity (cd) of the appliance divided 
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by the distance (D) squared (E = cd/D2) for projections to the opposite 
wall. 

b. The illumination from a visible notification appliance (E) at a particular 
distance at 90° off-axis is 25% of rated intensity (cd) of the appliance 
divided by the distance (D) squared (E = 25%cd/D2) for projections to 
the adjacent wall. 

K. Combination Horn / Strobe Appliances 

1. Combination Horn / Strobe Appliances shall be flush mounted when located in 
finished areas. 

2. Combination Horn / Strobe Appliances may be surface mounted when located in 
unfinished areas. 

3. Strobe Only Appliances indicated on the contract documents are based upon the 
utilization of (75) Candela (Cd) strobes at a 44'-0" x 44'-0" spacing for ceiling 
mounted visual appliances and 45'-0" x 45'-0" spacing for wall mounted visual 
appliances. If the Fire Alarm System Contractor decides to install lower output 
Combination Horn / Strobe Appliances, it becomes the responsibility of the Fire 
Alarm System Contractor to meet the minimum Candela (Cd) rating at the listed 
maximum room size indicated in Table 18.5.5.4.1(a) for wall mounted 
Combination Horn / Strobe Appliances or Table 18.5.5.4.1(b) for ceiling 
mounted Combination Horn / Strobe Appliances of N.F.P.A. #72. 

4. Ceiling Mounted Combination Horn / Strobe Appliances shall be installed as 
recommended by the manufacturer. 

5. Wall mounted Combination Horn / Strobe Appliances installed in indoor 
locations shall be at 80" above the finished floor or 6" below the ceiling, 
whichever is lower. 

6. If there is an interruption of the concentrated viewing path, such as a fire door, 
an elevation change, or any other obstruction, the area shall be treated as a 
separate corridor. 

7. Wall mounted Combination Horn / Strobe Appliances installed in indoor 
locations shall be installed with the entire lens not less than 80" above the 
finished floor and not greater than 96" above the finished floor. 

8. Where low ceiling heights do not allow wall mounted Combination Horn / 
Strobe Appliances to be installed with the entire lens not less than 80" above the 
finished floor, the following shall apply: 

a. Wall mounted Combination Horn / Strobe Appliances shall be mounted 
within 6" of the ceiling. 
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b. The "Area of Coverage" of Combination Horn / Strobe Appliances shall 
be reduced by twice the difference between the minimum mounting 
height of 80" and the actual, lower mounting height. 

9. Combination Horn / Strobe Appliances installed in corridors greater than 20'-0" 
wide shall comply with the spacing requirements of Section 18.5.5.4 of N.F.P.A. 
#72. 

10. Combination Horn / Strobe Appliances installed in corridors less than 20'-0" 
wide shall not be located more than 15'-0" from the end of the corridor or more 
than 100'-0" apart. 

11. A "Performance Based Alternative" shall be allowed for designs that provide a 
minimum illumination of 0.0375 lumens per square feet (foot-candles) to all 
occupiable spaces where visible notification is required. 
a. The illumination from a visible notification appliance (E) at a particular 

distance is equal to the effective intensity (cd) of the appliance divided 
by the distance (D) squared (E = cd/D2) for projections to the opposite 
wall. 

b. The illumination from a visible notification appliance (E) at a particular 
distance at 90° off-axis is 25% of rated intensity (cd) of the appliance 
divided by the distance (D) squared (E = 25%cd/D2) for projections to 
the adjacent wall. 

L. Graphic Maps 

1. Provide a minimum of 6" of wall space between the Graphic Map and each Fire 
Alarm Remote Annunciator Panel and the Fire Alarm System Control Panel. 

2. Tops of the Graphic Maps shall be located 60" above the finished floor, unless 
noted otherwise. 

3. The top of the Graphic Map shall be level. 

4. Use the Manufacturer provided mounting hardware and install per 
Manufacturer’s recommendations. 

M.  Radio Fire Alarm Reporter (RFAR) 

1. The RFAR shall be installed in the location indicated on the contract documents. 

2. The RFAR shall be flush mounted when located in finished areas and may be 
surface mounted when located in unfinished areas. 

3. The top of -RFAR shall be located 60" above the finished floor, unless noted 
otherwise and shall be installed level. 
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4. The maximum distance between the RFAR and the Fire Alarm System Control 
Panel shall be 25'-0". 

N. Antennas 

1. Antenna shall be installed above the roof line of the building in a location 
having an unobstructed path to the supervising station receiving equipment. 

2. Standard coaxial cabling length shall not exceed 100'-0" and shall be cut to 
length with a maximum service loop of 1'-0" provided at the radio transmitter 
enclosure. 

3. Enlarged coaxial cabling length shall not exceed 500'-0" and shall be cut to 
length with a maximum service loop of 1'-0" provided at the radio transmitter 
enclosure.  

4. The coaxial cable shall be entirely installed in metallic conduit. 

5. The coaxial cable shall be routed from the antenna to the lightning arrestor 
(static discharge unit) and from the lightning arrestor to the radio transmitter. 

6. The connections at the antenna and lightning arrestor shall be provided with a 
sealant for weatherproofing. 

7. Where the conduit penetrates the building, the conduit should be, at a minimum, 
3/4-inch rigid conduit. 

8. Penetrating conduit should directly enter the lightning arrestor enclosure on the 
inside of the building. 

9. A drip loop shall be provided where the cable enters conduit to prevent rain or 
moisture from entering. 

4.4 DEVICE RELOCATIONS 

A. Prior to installation and without extra charge, the Architect and/or Engineer may: 

1. Relocate devices up to 15'-0" from location indicated. 

2. Change from a ceiling mounted to a wall mounted installation. 

3. Change from a wall mounted to a ceiling mounted installation. 

4.5 CONDUIT 

A. Provide and install conduit, junction boxes, couplers, connectors, cabling, terminations, 
and the necessary Fire Alarm System equipment to monitor and/or power any specialty 
system control panel(s) and equipment. 
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B. The Contractor is responsible for assuring that the conduit size is suitable for the 
equipment supplied.  

C. All conduit, junction boxes, conduit supports, and hangers shall be concealed in 
finished areas and may be exposed in unfinished areas. 

D. Cabling installed in walls, below 8'-0" in elevation, above inaccessible ceilings or 
installed exposed to view shall be installed in conduit. 

E. Conduit shall be in accordance with N.F.P.A. #70, local requirements, and state 
requirements. 

F. The minimum radius bend of conduit shall be: 

1. Ten (10) times the cable outside diameter with no tensile load applied during 
installation. 

2. Twenty (20) times the cable outside diameter with a maximum tensile load of 25 
feet/lbs applied during installation.  

G. Conduit shall not enter the Fire Alarm System Control Panel or any other remotely 
mounted panel, equipment, or back box, except where conduit entry is specified by the 
manufacturer. 

4.6 CABLING 

A. Cabling for 24 Volts D.C. control, alarm notification, emergency communications, and 
similar power-limited auxiliary functions may be run in the same conduit as Initiating 
Device Circuits (IDC) and Signaling Line Circuits (SLC). 

B. The Contractor is responsible for assuring that the cable quantity, size, and type is 
suitable for the equipment supplied.  

C. Cable must be separated from any open conductors of Power or Class 1 circuits and 
shall not be placed in any conduit, junction box, or raceway containing these conductors 
per Article 760 of N.F.P.A. #70. 

D. Do not exceed the cabling distance limitation of the equipment, device(s), cable(s), 
and/or conductor(s) as recommended by the manufacturer of either equipment and/or 
cables for each installation application. 

E. All Fire Alarm System cabling must be new and free from insulation scrapes or peeling. 

F. Cabling insulation shall be one of the types required by Article 725-16 of N.F.P.A. #70 
and shall be consistently color coded throughout the system.   

G. The Fire Alarm System Control Panel shall be connected to a separate dedicated branch 
circuit rated for a maximum of 20 amperes at 120 Volts A.C. This circuit shall be 
labeled at the main power distribution panel as "FIRE ALARM".  
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H. Permanent cable markers shall be affixed to all conductors at terminations and splices.   

I. T-Tapping of Class "A" circuits (i.e. Initiating Device Circuits (IDC), Notification 
Appliance Circuits (NAC), Signaling Line Circuits (SLC) etc.) is not allowed.  

J. T-Tapping of Class "B" circuits (i.e. Initiating Device Circuits (IDC), Notification 
Appliance Circuits (NAC), Signaling Line Circuits (SLC) etc.) is allowed.  

K. All cabling terminal blocks shall be the plug-in / removable type and shall be capable of 
terminating up to 12 AWG cable. 

L. Exposed cabling will be allowed above accessible ceilings only. 

1. Class "A" exposed cabling installed vertically in concealed locations shall be 
provided with a minimum separation distance of 1'-0". 

2. Class "A" exposed cabling installed horizontally in concealed locations shall be 
provided with a minimum separation distance of 4'-0". 

M. Cable not installed in conduit shall have a fire resistance rating suitable for the 
installation as indicated in N.F.P.A. #70 (e.g., FPLR). 

N. The Fire Alarm System Contractor shall insure that cables are installed with care, using 
techniques which prevent kinking, sharp bends, scraping, cutting, deforming the jacket, 
or other damage. During inspection, evidence of such damage will result in the material 
being declared unacceptable. The Fire Alarm System Contractor shall replace all 
unacceptable cabling at no additional expense to the Owner. 

O. For consistency of cabling throughout the entire system equipment, if specific 
conductor colors are not called out in each system specification, then the following 
colors shall apply: 

1. Red is (+) Positive voltage. 
2. Black is (-) Negative voltage. 
3. White is common. 
4. Green is normally open or normally closed. 

P. All cabling penetrations into a box, fitting, enclosure, panel, etc. shall be provided with 
a bushing to protect the cabling from abrasion in accordance with Paragraph 342.46 of 
N.F.P.A. #70. Hard rubber or compression bushings will not be approved and shall not 
be used. 

Q. In the event of a primary power failure, disconnected back-up battery, an open circuit in 
the field cabling, or removal of any internal modules a trouble signal shall be activated 
and remain active until the system is restored to normal condition. 

R. Initiating circuits shall be arranged to serve like categories (manual, smoke, water 
flow).  
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S. No cable other than the detector circuit shall be permitted in conduit feeding detectors 
unless approved. 

T. Mixed category circuitry shall not be permitted except on signaling line circuits 
connected to intelligent reporting devices. 

U. Minimum cable sizes shall be as follows: 

1. 120 Volts A.C. cabling shall be a minimum of #12 American Wire Gauge 
(AWG). 

2. Initiating Device Circuits (IDC) (Manual Pull Stations, Heat Detectors, Smoke 
Detectors, Duct Smoke Detectors, etc.) shall be a minimum of #16 American 
Wire Gauge (AWG) twisted shielded pair FPL rated. 

3. Notification Appliance Circuits (NAC) (Horns, and Strobes) shall be a minimum 
of #16 American Wire Gauge (AWG) shielded, twisted FPL rated cable. 

4. Signaling Line Circuit (SLC) (Manual Pull Stations, Heat Detectors, Smoke 
Detectors, Duct Smoke Detectors, etc.) shall be a minimum of #16 American 
Wire Gauge (AWG) twisted FPL rated cable. 

5. Heat detectors shall be a minimum of #16 American Wire Gauge (AWG). 

6. Monitor modules shall be a minimum of #18 American Wire Gauge (AWG). 

7. "Direct Burial" cables shall be a minimum of #16 American Wire Gauge 
(AWG). 

8. "Underground in Conduit" cables shall be a minimum of #16 American Wire 
Gauge (AWG). 

V. Provide a Fire Alarm System Device Naming Matrix that identifies the nomenclature 
used on the shop drawing consisting of the following: 

1. Circuit Type 
2. Circuit Number 
3. Device type 
4. Device number 

W. All circuits shall be identified with labels to include cable type, quantity, and circuit 
number in accordance with the following example: 

1. Example circuit identification: C2HX3 

C = Signal Circuit Cabling 
2 = Signal Circuit Number 
H = Annunciator Cabling 
X = Addressable Initiating Device Circuit Cabling 
3 = Addressable Initiating Device Circuit Number  
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X. Circuit labels shall be provided using an electronic labeler for the following circuit 
locations: 

1. At the Fire Alarm System Control Panel. 

2. At all junction boxes. 

4.7 CABLE SUPPORTS 

A. All horizontal cables shall be independently supported from other trade work at a 
maximum of 4’-0” intervals. At no point shall cables rest on, be tied to, or otherwise 
secured to electrical conduit, plumbing piping, H.V.A.C. ductwork, Fire Protection 
Piping, accessible ceiling and/or light fixture hangers, or any other equipment.  

B. Cable shall be secured to building structure by means of approved low voltage cabling 
supports. 

C. Cabling in any Panel shall be neatly arranged and bundled with cabling ties or approved 
equivalent, zip ties shall not be utilized.  

D. All open cabling and/or conduit shall be installed parallel or perpendicular to the 
structure.  

E. Open cable installations shall use insulated mounting supports, "D rings", or "J-Hooks" 
above accessible ceilings where approved for such use.  

F. Cabling shall be installed near or on structural members as to minimize risk of physical 
damage by other trades or maintenance personnel servicing the equipment. 

G. Installing open cabling and/or conduit on an exposed area of wall that could have been 
installed in a less conspicuous manner is not acceptable. Any installation that does not 
meet this requirement will be required to be removed and the ceiling/wall patched and 
painted to match adjacent surfaces to the satisfaction of the Architect at no additional 
cost to the Owner. 

H. Hangers provided under other Divisions shall not be used for support of Fire Alarm 
System equipment unless permitted by Engineer. 

4.8 JUNCTION BOXES 

A. Provide access panels as needed for junction boxes located above inaccessible ceilings 
or behind walls. 

B. All junction boxes for the Fire Alarm System shall be painted red. 

C. All Fire Alarm System junction boxes shall be annotated "FA" on the cover in black 
bold print having minimum character font size of 2" tall by 1" wide. 
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D. All Fire Alarm System junction boxes shall be painted red (inside and out) and 
annotated "FIRE ALARM POWER LIMITED" on the cover in black bold print 
having a minimum character font size of ¼" tall by ¼” wide per WAC 296-46B 760 

4.9 GROUNDING 

A. A grounding system shall be maintained as required by code. 

4.10 ADDITIONAL FIELD DEVICES AND INSTALLATION LABOR 

A. In order to minimize the impacts to project schedule and costs of implementing changes 
during the course of construction, the Fire Alarm System Contractor shall include in his 
bid the following list of material, associated installation labor based on existing jobsite 
conditions, established construction standards, and all fees associated with documenting 
and executing changes. 

QTY  Item 
1. __1__ Manual Pull Stations 
2. __1__ Photoelectric Smoke Detectors 
3. __1__ Smoke Detector Bases 
4. __1__ Strobes Only Appliances 
5. __1__ Combination Horn / Strobe Appliances 
6. __1__ Relay Modules 
7. __5__ Device Boxes 
8. __5__  4S J-boxes with blank covers 
9. _10 LF ¾" EMT with (4) #14 THHN cabling (include couplers, straps, 

connectors, etc.) 
10. 10 Hrs. Labor for Journeyman Electrician  

B. The installation locations of additional field devices shall be as directed by the Architect 
and/or Engineer with all remaining "Spare Parts" being provided to the Owner upon 
completion of the final testing and system certifications. 

C. All material shall match those components utilized in the system. 

D. Provide signed proof of delivery to the Owner with close out documentation. 

4.11 FORMAL TESTS AND INSPECTIONS 

A. The fire alarm system contractor shall draft and submit for approval in advance of 
testing: 

1. Operational test plan (OTP):  The OTP shall be performed by the fire alarm 
contactor during or late in construction to verify all system components and 
programming work as required.  The OTP shall be drafted using the approved 
Hanford OTP template and approved in advance by WRPS Fire Protection. 

2. Acceptance test plan (ATP).  The ATP shall be performed following completion 
of construction and successful completion of the OTP by the fire alarm 
contactor.  The ATP shall be managed and witnessed by WRPS Fire Protection 
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and will demonstrate all devices and functions of the fire alarm system work as 
required.  The ATP shall be drafted using the approved Hanford ATP template 
and approved in advance by WRPS Fire Protection. 

B. The fire alarm system contractor shall submit a copy of the Record of Completion 
(ROC) as well as a copy of As-Built Drawings to WRPS Fire Protection prior to 
beginning any acceptance testing plans.  The ROC approval is a prerequisite for 
beginning the acceptance test plan. 

C. The Fire Alarm System Contractor shall arrange for and obtain all required inspections 
and certificates pertaining to the Fire Alarm System work and deliver the certificates to 
the Fire Protection Engineer. 

D. Submit copies of preliminary test results to the Government Representative for review 
and approval prior to submitting a request for final acceptance testing with the 
Authority Having Jurisdiction.   

E. Submit a written request for Hanford Fire Department support of acceptance testing at 
least 14 d aysprior to the anticipated beginning date of acceptance testing.   

F. An experienced technician regularly employed by the system installer shall be present 
during the inspection.   

G. At this inspection, repeat any or all of the required tests as directed.   

H. Correct defects in work provided by the Contractor and perform additional system tests 
until the system complies with current code and the contract requirements.   

I. Furnish appliances, equipment, electricity, instruments, connecting devices and 
personnel for the tests. 

J. Furnish Government Representative with three (3) copies of test certificates required by 
testing agencies. 

4.12 FIRE ALARM SYSTEM TESTING 

A. Upon completion on the system installation, the Fire Alarm System Contractor shall 
conduct a system test for the Owner, Architect, Engineer, and Authority Having 
Jurisdiction (for those who wish to attend) to verify operation of the system. 

B. This system test shall be conducted by a factory trained NICET Level III or IV 
technician. 

C. The Fire Alarm System Contractor shall provide a minimum of (2), two-way 
communication devices for the system test. 

D. The Fire Alarm System Contractor shall completely fill out all applicable documents 
contained Section 7.8 "Forms" of N.F.P.A. #72. 
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E. If the Fire Alarm System Contractor fails the Authority Having Jurisdiction system test 
and inspection, the following shall occur: 

1. The Fire Alarm System Contractor shall make all of the necessary corrections as 
required, to pass the Authority Having Jurisdiction testing and inspection. 

2. Notify the Authority Having Jurisdiction and schedule another test. 

3. Pay all associated fees for additional site visits made by the Authority Having 
Jurisdiction. 

4. Continue making corrections until the Fire Alarm System has been accepted by 
the Authority Having Jurisdiction. 

F. After acceptance of the system testing, the Fire Alarm System Contractor shall submit a 
copy of approved test certificates with Authority Having Jurisdiction signature 

4.13 AUDIBILITY REQUIREMENTS 

A. The Fire Alarm System Contractor shall perform audibility testing in each space of the 
building prior to acceptance testing.  

B. Decibel readings shall be taken at a point 10'-0" from the appliance at an elevation of 5'-
0" above finished floor. 

C. The sound level shall meet both of the following requirements: 

1. A minimum of 15 decibels (dBs) above the average ambient sound level. 

2. A minimum of 5 decibels (dBs) above the maximum sound level having a 
minimum duration of 60 seconds. 

D. Decibel measurements shall be taken using the "A-weighted" measurements which are 
relatively flat from 600 Hz to 7,000 Hz.  "B-weighted" (relatively flat from 300 Hz to 
4,000 Hz) and "C-weighted" (relatively flat from 700 Hz to 4,000 Hz, measurements 
will not be acceptable. 

4.14 INSTRUCTION AND TRAINING PERIOD 

A. Upon completion of the work and after all tests and inspections by the authority(s) 
having jurisdiction, the Fire Alarm System Contractor shall "Hands On" demonstrate 
and train the Owner's designated operation and maintenance personnel in the operation 
and maintenance of the Fire Alarm System.  

B. The Fire Alarm System Contractor's representative shall be a superintendent, foreman, 
or technician who is knowledgeable in the system installed. 

C. The Fire Alarm System Contractor shall arrange scheduled instruction periods with the 
Owner’s designated operation and maintenance personnel.  
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D. The Fire Alarm System Contractor shall provide in their bid the following: 

1. (1) editing session of the control panel programming to address any changes 
required by the Owner. 

2. Training periods shall be based upon complexity of the system installed, but in 
no case be less than 4 hours in duration.  

E. Upon request of the Owner, a "DVD" of the training period shall be made available by 
the Fire Alarm System Contractor at no additional cost to the Owner. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 458 of 581



RPP-SPEC-63839, Rev. 1 

28 31 00 – Attachment 1 - 1 

SECTION 28 31 00 – ATTACHMENT 1 
ACCEPTANCE TEST PROCEDURE TEMPLATE FORMS  
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FIRE ALARM SYSTEM FOR [Project Name] - ACCEPTANCE 
TEST PROCEDURE 

 
 
 
 

 
 
[Project Manager] 
Washington River Protection Solutions, LLC 
 
Date Published 
June 2020 
 
 
 

 
 
 
 

 
Post Office Box 850 
Richland, Washington 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared for the U.S. Department of Energy 
Office of River Protection 
 
Contract No. DE-AC27-08RV14800 
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[Edit per Project Requirements] 
 

RPP-PLAN-### Rev. 0 
 

ACCEPTANCE TEST PROCEDURE 
 

FIRE ALARM SYSTEM FOR [Project Name]            
 

June 2020 
 
 
 
TEST PROCEDURE APPROVAL: 
 
 
 
__________________________________  _______________ 
Will Rodrigues [Update for project]  DATE 
AUTHOR/ORIGINATOR 
 
 
 
_________________________________  _______________ 
J. H. Flora  DATE 
DESIGN AUTHORITY 
 
 
 
_________________________________  _______________ 
D. Dunaway  DATE 
RESPONSIBLE MANAGER 
 
 
 
_________________________________  ________________ 
K. P. Richards  DATE 
FIRE ALARM SYSTEM  
TECHNICAL AUTHORITY 
 
 
 
_________________________________  ________________ 
B. T. Hale  DATE 
DEPUTY FIRE MARSHAL 
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TEST EXECUTION SHEET 
 
TEST EXECUTION 
 
 
 
___________________________________  ________________________________ 
Installer Date Recorder/Organization Date 
 
 
 
___________________________________ 
Test Director Date 
 
 
 
TEST WITNESS 
 
 
 
____________________________________ ________________________________ 
Witness/Organization Date Witness/Organization Date 
 
 
 
____________________________________ ________________________________ 
Witness/Organization Date Witness/Organization Date 
 
 
 
TEST APPROVAL AND ACCEPTANCE 
 
 
   With  With 
  Without    Exception  Exception 
______ Exception ______ Resolved ______ Outstanding 
 
 
 
_____________________________________ ________________________________ 
Design Engineer (Author) Date  Fire Systems Maintenance Date 
 
 
 
______________________________________ ________________________________ 
Fire Protection Engineer  Date  Hanford Fire Department Date 
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1 PURPOSE 

 This Acceptance Test Procedure (ATP) shall confirm operability of the fire alarm system 
installed in the 2709-S Office Building based upon a Notifier NFS-320 Addressable Fire Alarm 
Control Unit (FACU) with all attached components.  All initiating device circuits, notification 
appliance circuits, and signaling line circuits are to be tested to determine full operational 
function as required by project specifications, NFPA 72, National Fire Alarm and Signaling 
Code, and fire hazard analysis goals. 

 

2 REFERENCES 

 2.1 Manufacturer's Installation/Operations/Maintenance Instructions  
a. Notifier Manual.  NFS-320 Programming Manual, Current Edition [update for 
project] 
b. Notifier Manual.  NFS-320 Operations Manual, Current Edition [update for project] 

 2.2 Approved/Released Drawings in submittal: 
a. 66749-001-SUB-010-007 R2 [update for project] 

 2.3 Specifications:  
a. RPP-SPEC-63831, Rev, 0, Construction Specification for 2709-S Office Building 

 2.4 NAC Circuit Load, Voltage Drop & Battery Load Calculations: 
a.  66749-001-SUB-010-007 R2 [update for project] 

 2.5 Engineering Documents:  
a. 66749-001-SUB-010-007 R2 [update for project] 

 2.6 Exemptions/Equivalency 
a. Battery load and discharge testing 

  

 2.7 Fire Alarm System Record of Completion 
 

 2.8 Testing Forms: 
Attachment A: Data Sheet 5.5.1 
Attachment B: Data Sheet 5.8.1 

 

3 RESPONSIBLITIES 

 Each company or organization participating in the conduct of this test will designate personnel 
to assume the responsibilities of duties as defined herein for their respective roles.  The names 
of these designators shall be provided to the recorder for listing on the recorder’s copy of the 
test execution sheet prior to the performance of any part of this test. 
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3.1 Engineer In Charge: Brent Peterson or delegate. 

3.2 Test Director: Will Rodriguez or delegate - Coordinate All Acceptance Testing. 

 3.3 Witnesses (HFD Testing and Logistics). 

 3.4 Recorder: Brandon Hale or delegate. 

 3.5 Installer - Verify that the system has successfully undergone all necessary pretesting and 
that the ATP may proceed and be completed in an expeditious manner. 

 3.6 Occupational Safety and Health - Individuals shall carry out their assigned work in a safe 
manner to protect themselves and others from hazards and to prevent damage to property 
and environment. 

 
Warning: 120 VAC potential shock and arc hazard.  Verify 120VAC barrier is in place before 
operation, inspection or servicing of this Fire Alarm Control Unit. 
 

4 PREREQUISITES AND INSTALLATION INSPECTIONS 

 4.1 Prerequisites 
 
 4.1.1 Responsibility for completion of the following items is the responsibility of the 
  installer. 
   
_____  4.1.2 Verify Fire Alarm circuits are identified at terminals and junction boxes with RED 

box/boxes covers are labeled “FA”. 
 
_____  4.1.3 Verify that all conductors and cables comply with project specifications, system 

drawings, and manufacturer’s instructions.    
 
_____ 4.1.4 TEST all signaling circuit and output circuit conductors for the following items: 

 Stray voltage - Test all installation conductors with a volt/ohmmeter to verify that 
there are no stray (unwanted) voltages between installation conductors or between 
installation conductors and ground. Verify the maximum allowable stray voltage 
does not exceed 1 volt ac/dc, unless a different threshold is specified in the 
manufacturer’s published instructions for the installed equipment. 

 Ground faults - Test all installation conductors, other than those intentionally and 
permanently grounded, for isolation from ground per the installed equipment 
manufacturer’s published instructions. 

 Short-circuit faults - Test all installation conductors, other than those intentionally 
connected together, for conductor-to-conductor isolation per the manufacturer’s 
published instructions for the installed equipment. Also test these same circuits 
conductor-to-ground. 

 Loop resistance - With each initiating and indicating circuit installation conductor 
pair short circuited at the far end, measure and record the resistance of each circuit. 
Verify that the loop resistance does not exceed the limits specified in the 
manufacturer’s published instructions for the installed equipment. 

 Circuit integrity - For initial and reacceptance testing, confirm the introduction of a 
fault in any circuit monitored for integrity results in a trouble indication at the fire 
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alarm control unit. Open one connection at not less than 10 percent of the initiating 
devices, notification appliances and controlled devices on every initiating device 
circuit, notification appliance circuit, and signaling line circuit. Confirm all circuits 
perform as Class B circuits. 

 
_____ 4.1.5 Verify that the transceiver is powered down. 

  
 
After completing the terminations of the system and conductors in accordance with the installation 
drawings and manufacturer's installation instructions, perform and verify the following: 
 
 4.2 Pretest Inspection 
 
Warning: 120 VAC potential shock and arc hazard.  Verify 120VAC barrier is in place before 
operation, inspection or servicing of this Fire Alarm Control Unit. 
 
_____ 4.2.1 Verify that the system is installed and wired in accordance with the 
  manufacturer's installation instructions and installation drawings. 
 
_____ 4.2.2 Verify that each required End of Line device is installed in accordance to 
  manufacturer's installation instructions. 
 
_____  4.2.3 Verify FACU and NAC batteries are permanently marked with month and year of 

manufacture, using month/year format. Record date(s)  
 
FACU: ____________. 
 
NAC:____________. 

 
_____ 4.2.4 Verify all batteries have been load tested. 

 
FACU: ____________. 
 
NAC:____________. 

 
_____ 4.2.5 With batteries installed and normal power supplied, verify that the FACU is in a 
  NORMAL supervisory condition as defined by the manufacturer’s manual. 
 
_____ 4.2.6 Verify control panels fuse ratings are correct and fuses are supervised  
                        Per Notifier NFS-320 Installation Manual. 
 
_____ 4.2.7  Systems have been inspected for compliance with Approved/Released Drawings. 
 
_____ 4.2.8 Reference documents have been verified for correct revision number. 
 
_____ 4.2.9 Breaker is marked at the FACU and the FACU is marked at the breaker. 
 
_____ 4.2.10 Test instruments have a valid calibration stamp attached. 
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_____ 4.2.11 The FACU standby battery has been load tested at the 1 or 2 hour discharge rate 
  and verified to hold at least 90% of the nameplate rated capacity.  The battery  
  as been recharged and has been on a charger for at least 48 hours in the past week. 

 
 4.3 Test Equipment 
 
 
_____ 4.3.1 Digital Multi-Meter (DMM). 
 
  Instrument No. __________ Expiration Date __________ 
 
_____  4.3.2    AMMETER Range 0 – 10 amperes. 
 
  Instrument No. __________ Expiration Date __________ 
 
_____ 4.3.3    Smoke source ___________ 
 
_____ 4.3.4 Heat source _____________ 
 
_____ 4.3.5 Electrical clip leads 
 
_____ 4.3.6 Watt meter _____________ 
 
_____ 4.3.7 dB meter    _____________ 
 
 4.4 Abbreviations 
   

  AIM Addressable Input Module 
  AOM Addressable Output Module 
  ECN Engineering Change Notice 
 EDC Engineering Document Change 
 EMI Electro Motive Interference  
 EOL End of Line 
 F Manual Pull Station  
 FACU Fire Alarm Control Unit                    
 H Heat Detector  

 IDC Initiating Device Circuit 
LT Low Temperature Switch 
MS Manual Pull Station 
NAC Notification Appliance Circuit 
PS Pressure Switch 
S Smoke Detector 
SLC Signaling Line Circuit 
VS Valve Supervisory Switch 
WF Water Flow 
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5 FIRE ALARM SYSTEM TEST 

 This ATP will test the Notifier NFS-320 Addressable Fire Alarm Control Unit (FACU) 
and interfaces with the Remote Annunciator, alarm/supervisory initiating devices, alarm 
indicating appliances, and transceiver.  The transceiver is a Monaco BT-X. 

NOTE: System should be in Normal condition prior to beginning testing.  If the 
system is not in Normal condition, record abnormalities on an exception sheet and 
proceed with testing.  If any new abnormalities occur during testing after 
completion of any of the listed steps, record abnormalities on the exception sheet 
and continue testing. 
 
Prior to beginning any testing, all systems that could damage personnel or property 
shall be safed.  Areas where devices are in a confined space should have the area 
tested and approved for entry by facility safety personnel and the qualified test 
personnel prior to entry in the area. 

 

5.1 Preparation 

_____  5.1.1    Fire alarm system drawings are available with all installed field changes 
implemented. 

_____  5.1.2    Current fire alarm system manuals are available. 

_____  5.1.3 A pre-test briefing has been conducted. 

_____  5.1.4 Personnel conducting testing activities shall be qualified/certified or work under 
supervision of personnel qualified/certified per NFPA 72 recommendations. 

_____  5.1.5 Verify all items in Section 4 have been met. 

_____ 5.1.6 Request the Hanford Fire Department dispatcher acknowledge all trouble, 
supervisory and alarms received. 

_____5.1.7 Announce to personnel in building that a fire alarm test is in progress; evacuation 
is not required. 

 

 5.2 Radio Forward and Reflected Power Test 

_____ 5.2.1 Set the Wattmeter switch to the forward position. 

_____  5.2.2 Connect the cables. 

_____ 5.2.2.1 Disconnect the antenna coaxial cable for the BNC connector on the 
electronic assembly. 

_____ 5.2.2.2 Connect the Wattmeter input connector to the RF module BNC connector 
with a jumper coaxial cable. 
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_____ 5.2.2.3 Connect the antenna coaxial cable to the Wattmeter output connector.  

_____ 5.2.3 Initiate a keyup test of the transmitter. 

_____ 5.2.3.1 From the LCD/Keypad MAIN MENU, press [2] Maintenance > [5] Radio 
Keyup Test (the transceiver transmits for 10 seconds) 

_____ 5.2.4 Observe and record the forward power indication on the Wattmeter.  Forward 
power should     be from 3W to 5W nominal.  

 

 _______________________ Forward Power 

 

_____ 5.2.5 Rotate the Wattmeter switch to the reverse position.  

_____ 5.2.6 Repeat steps 5.2.3. Observe and record the reflected power indication on the 
Wattmeter. An    acceptable reading is 10% or less of the forward power reading with 
0.0W reflected being perfect.  

 

 _______________________ Reverse Power 

 

_____ 5.2.7 Remove Wattmeter and connect antenna. 

_____ 5.2.8 Using data obtained in steps 5.2.4 and 5.2.6, calculate and record the Voltage 
Standing Wave Ratio (VSWR) using the calculation shown on page 6-3 of the Monaco 
BTX Antenna Manual.  

 

_______________________ Voltage Standing Wave Ratio (VSWR) 

 

 5.3 Power Transfer and Electro Magnetic Interference (EMI) Test 

This test will verify automatic transfer to battery upon AC power interruption and 
restoration upon return to normal.  It will also verify the absence of EMI induced 
failure to transmit signals on AC power and on DC power backup supplies. 

Warning: 120 VAC potential shock and arc hazard.  Verify 120VAC barrier is in place before 
operation, inspection or servicing of this Fire Alarm Control Unit. 

_____ 5.3.1 At power supply panel, open FACU supply breaker to interrupt AC power to 
FACU. 

_____ 5.3.2 Verify FACU AC power LED is OFF and trouble is SOUNDING.  Silence 
trouble 
  audible. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 469 of 581



RPP-SPEC-63839, Rev. 1 

28 31 00 – Attachment 1 - 12 

_____  5.3.3 Initiate an alarm condition on the FACU by jumpering the proper terminals or 
operating an alarm device. 

_____ 5.3.4 Verify FACU indicates alarm. 

_____ 5.3.5 Silence alarm horns.  Do not reset FACU. 

_____ 5.3.6 Close breakers to restore AC power to FACU. 

_____ 5.3.7 Verify FACU AC power LEDs come ON. 

_____  5.3.8 Cause an alarm on 1 pull station. 

_____ 5.3.9 Verify notification appliances operate. 

_____ 5.3.10 Silence alarm horns. Reset FACU. 

 
 5.4 Circuit Supervision (and Local Unit trouble signal): 

Inspect each initiating device and alarm output device and verify that the 
conductors are wired in accordance with the selected "Class Performance". 

SLC Class A or B   Class A 
NAC Class A or B   Class B 

5.4.1 Disconnect EOL from NAC.  

 5.4.2 Verify Trouble LEDs are ON. 

 5.4.3 Verify the same message is received. 

 5.4.4 Reconnect the EOL device.  Reset FACU 

 5.4.5 Verify FACU system, zone/audible circuit LEDs are OFF. 

 5.4.6  Perform steps 5.4.1 through 5.4.5 for all NAC zones and record on Data Sheet 
5.4.5. 

 5.4.7 Disconnect one side of the class A SLC from the terminals. 

 5.4.8 Verify trouble status on the FACU. 

 5.4.9 Reconnect the SLC and verify that the FACU is system normal. 

5.4.10  Perform steps 5.4.6 through 5.4.9 for all SLCs and record on Data Sheet 5.4.5. 
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DATA SHEET 5.4.5 

STEP PERFORM/VERIFY 
INPUT/AUDIBLE ZONE NAC-Circuit 1 though 3 

C1-1 C1-2 C1-3       
5.4.1 Disconnect EOL          
5.4.2 Trouble LEDs are ON          

5.4.3 Verify message received at  
 Remote Annunciator    

   
   

5.4.4 Reconnect EOL/Reset          
5.4.5 Trouble LEDs are OFF          
5.4.7 Disconnect terminals N/A N/A N/A       
5.4.8 Verify Trouble status N/A N/A N/A       

5.4.9 Reconnect SLC and 
verify System normal N/A N/A N/A       

  
 

DATA SHEET 5.4.5 

STEP PERFORM/VERIFY 
INPUT/AUDIBLE ZONE SLC 

1M003 1M004 1M005 1M006 1M007 1M008  SLC  
5.4.1 Disconnect EOL        N/A  
5.4.2 Trouble LEDs are ON        N/A  

5.4.3 Verify message received at  
 Remote Annunciator        N/A  

5.4.4 Reconnect EOL/Reset        N/A  
5.4.5 Trouble LEDs are OFF        N/A  
5.4.7 Disconnect terminals N/A N/A N/A N/A N/A N/A    
5.4.8 Verify Trouble status N/A N/A N/A N/A N/A N/A    

5.4.9 Reconnect SLC and 
verify System normal N/A N/A N/A N/A N/A N/A    

  

 5.5 Alarm and Supervisory Device Test 
 This test will verify the initiation device capability of all alarm and supervisory 

input 
 devices.  Record the pass/fail results for each device shown on Attachment A: Data 

Sheet 5.5.1. 
 
_____ 5.5.1 Activate the device. 
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_____ 5.5.2 Verify FACU Zone alarm/trouble LED is ON. 

_____ 5.5.3 Verify the same message is received on the remote annunciator. 

_____ 5.5.4 Reset the initiating device. 

_____ 5.5.5 Reset FACU and verify FACU is clear of alarms and troubles.  

 

 5.6 Power Supply Meters 
  
_____ 5.6.1 Perform a lamp test by pressing and holding down the [LAMP TEST] key on the 

fire alarm control unit. When pressed and held, the control panel does the 
following: 
 Lights all control panel LEDs. 
 Turns on the panel sounder. 
 Lights all segments of the LCD display.  When the LAMP TEST key is held 

for longer than five seconds, the LCD will display the Software Revisions. 
 

_____ 5.6.1.1 Perform the lamp test by pressing and holding down the [LAMP TEST] key on 
the remote annunciator: 
 Lights all LED’s on the left of the keypad and the piezo. 
 Press the key longer than 5 seconds displays firmware version numbers on the 

display screen. 
 

_____ 5.6.2 Press the BATTERY LEVEL key on the NFS-320 key board.  RECORD the 
values displayed in the LCD window: 

 
Battery 1 Voltage:_____________________________ Volts 
 
Charger Current:______________________________ Amps 
 
Battery 2 Voltage:_____________________________ Volts 
 
Charger Current:______________________________ Amps 
 

 
 5.7 Alarm Audibility Test 

This test will verify audibility of the fire alarm appliances.   
 
_____ 5.7.1 Audibility:  This test will verify that horn audibility is adequate for the areas 

covered and 
 required visual signals operate correctly.  Record the operational dB for each 

device shown on Attachment C: Data Sheet 5.8.1. 
 
_____5.7.1.1 Verify audible signals are clearly heard and distinguishable throughout the 

facility. Confirm horns are 15dB above ambient sound pressure. Record results on 
Attachment B: Data Sheet 5.8.1. 
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_____5.7.1.2 Verify that visual signals operate correctly and are synchronized. Record results 
on Attachment B: Data Sheet 5.8.1. 

 
5.8 Battery Supervision 

_____ 5.8.1 Disconnect battery lead. 

_____  5.8.2 Confirm FACU displays Battery Disconnected trouble message, trouble LED is 
ON and trouble is SOUNDING. 

_____ 5.8.3 Silence trouble sounder.  Reset FACU. 

 
5.9 Secure From Test 

 
_____ 5.9.1 Verify all detection devices have been reset and are in NORMAL condition. 
 
_____ 5.9.2 Verify FACU is in NORMAL condition and secured. 
 
_____ 5.9.3 Advise the dispatcher that testing is complete and to resume monitoring. 
 
_____ 5.9.4 Announce to building personnel that testing is complete. 
 
_____  5.9.5 Complete a (Fire Alarm) System Record of Completion (section 1-12) as required 

by NFPA 72, Chapter 7 and submit to the Hanford Fire Marshal's office and 
WRPS Fire Protection. 

 
 
 

END OF TEST 
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EXCEPTION SHEET 
 
 
EXCEPTION NUMBER: _____________________________ DATE: __________ 
 
Organization:  _____________________________________ 
 
EXCEPTION: 
 
 
 
 
PLANNED ACTION: 
 
 
 
 
 
ACTON TAKEN:         Date: ___________ 
 
 
 
 
 
RETEST EXECUTION AND ACCEPTANCE: 
 
       Exception 
 Retest approved    accepted as is   Other 
_____ and accepted   _____ (need details )  _____ (need details) 
 
DETAILS: 
 
 
 
 
 
 
 
 
Responsible FPE Signature:  _________________________________ Date:  ___________ 
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SLC 
LOOP 

DATA SHEET 
5.5.1 

MP: Manual Pull Station; S: Smoke Detector; H: Heat Detector; 
FS: Flow Switch; DS: Duct Smoke Detector; T: tamper Switch; 
LT: Low Temperature Monitor; LP: Low Air Pressure Switch; 
AIM: Addressable Input Module; AOM: Addressable Output 
Module 

Step 
5.5.1 

Step  
5.5.2 Step 5.5.4 Step 

5.5.3 
Step 
5.5.4 

Input Device 
(Edit per 
Project 

Requirements) 

Location 
(Edit per Project 
Requirements) 

Activate 
Device 

Zone 
alarm or 
Trouble 
LED is 

ON 

Verify 
message at 

Annunciator 

Reset 
Initiating 
Device 

Reset 
FACU 

and 
RFAR 

1M009 Control Enclosure 
Manual Pull      

1D002 Control Enclosure 
Smoke Detector      

1D003 Control Enclosure 
Smoke Detector      

1M010 
Process Enclosure 
Manual Pull Hazard 
Area #1 

 
  

  

1D004 
Process Enclosure 
Smoke Detector 
Hazard Area #1 

 
  

  

1M011 
Process Enclosure 
Manual Pull Hazard 
Area #2 

 
  

  

1D005 
Process Enclosure 
Smoke Detector  
Hazard Area #2 

 
  

  

1D006 
Process Enclosure 
Smoke Detector  
Hazard Area #2 

 
  

  

1D001 Ancillary Enclosure 
Smoke Detector      

1M001 Ancillary Enclosure 
Water mist Release      

1M002 
Ancillary Enclosure 
Maintenance 
Bypass 

 
  

  

1M003 
Ancillary Enclosure 
Nitrogen Tank 
Pressure 

 
  

  

1M004 
Ancillary Enclosure 
Alarm Pressure 
Switch 

 
  

  

1M005 
Ancillary Enclosure 
Water Valve 
Tamper 
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SLC 
LOOP 

DATA SHEET 
5.5.1 

MP: Manual Pull Station; S: Smoke Detector; H: Heat Detector; 
FS: Flow Switch; DS: Duct Smoke Detector; T: tamper Switch; 
LT: Low Temperature Monitor; LP: Low Air Pressure Switch; 
AIM: Addressable Input Module; AOM: Addressable Output 
Module 

Step 
5.5.1 

Step  
5.5.2 Step 5.5.4 Step 

5.5.3 
Step 
5.5.4 

1M006 Ancillary Enclosure 
Solenoid 1      

1M007 Ancillary Enclosure 
Solenoid 2      

1M008 Ancillary Enclosure 
Solenoid 3      
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NAC DATA SHEET 5.8.1 
 

NAC Device 
(Edit per 
Project 

Requirements) 

Location 
(Edit per 
Project 

Requirements) 

Strove 
Active/Synced?  

Y/N 

Ambient 
dB? 
Y/N 

Operational 
dB 

Y/N 

15 dB 
Above? 

Y/N Notes 

NAC Circuit 
C1-1 

Control 
Enclosure  

     

NAC Circuit 
C1-2 

Process 
Enclosure 
Hazard Area 
#1 

     

NAC Circuit 
C1-3 

Process 
Enclosure 
Hazard Area 
#2 
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SECTION 28 31 00 – ATTACHMENT 2 
OPERATIONAL TEST PROCEDURE TEMPLATE FORMS  
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[Edit per Project Requirements] 
 

RPP-PLAN-### Rev. 0 
 

OPERATIONAL TEST PROCEDURE 
 

FIRE ALARM SYSTEM FOR [Project Name]            
 

June 2020 
 
 
 
 
 
TEST PROCEDURE APPROVAL: 
 
 
 
__________________________________  _______________ 
W. Rodriguez [Update for project]  DATE 
AUTHOR/ORIGINATOR 
 
 
 
 
_________________________________  _______________ 
D. Dunaway  DATE 
RESPONSIBLE MANAGER 
 
 
 
 
_________________________________  ________________ 
B. T. Hale  DATE 
DEPUTY FIRE MARSHAL 
 
 
  

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 479 of 581



RPP-SPEC-63839, Rev. 1 

28 31 00 – Attachment 2 - 3 

TEST EXECUTION SHEET 
 
TEST EXECUTION 
 
 
 
___________________________________  ________________________________ 
Installer Date Recorder/Organization Date 
 
 
 
___________________________________ 
Test Director Date 
 
 
 
TEST WITNESS 
 
 
 
____________________________________ ________________________________ 
Witness/Organization Date Witness/Organization Date 
 
 
 
____________________________________ ________________________________ 
Witness/Organization Date Witness/Organization Date 
 
 
 
TEST APPROVAL AND ACCEPTANCE 
 
 
   With  With 
  Without    Exception  Exception 
______ Exception ______ Resolved ______ Outstanding 
 
 
 
_____________________________________   
Design Engineer (Author) Date  
 
 
 
______________________________________  
Fire Protection Engineer  Date   
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1 PURPOSE 
 
 This Operational Test Procedure (OTP) shall confirm operability of the fire alarm system 

installed in the 2709-S Office building upon a Notifier NFS-320 Addressable Fire Alarm 
Control Unit (FACU) with all attached components.  All initiating device circuits, 
notification appliance circuits, and signaling line circuits are to be tested to determine full 
operational function as required by project specifications, NFPA 72, National Fire Alarm 
and Signaling Code, and fire hazard analysis goals. 

 
 Successful completion of this OTP is a prerequisite to beginning the Acceptance Test 

Procedure for this system.  This OTP ensures that all system components are functional 
with the exception of radio transmission using the installed BTX Transmitter.  The BTX 
system shall be fully tested during the ATP. 

 
2 REFERENCES 
  

2.1 Manufacturer's Installation/Operations/Maintenance Instructions  
c. Notifier Manual.  NFS-320 Programming Manual, Current Edition [update for 
project] 
d. Notifier Manual.  NFS-320 Operations Manual, Current Edition[update for 
project] 

 
2.2 Approved/Released Drawings in submittal: 

b. 66749-001-SUB-010-007 R2 [update for project] 
 

2.3 Specifications:  
b. RPP-SPEC-63831, Rev, 0, Construction Specification for 2709-S Office 

Building. 
 

2.4 NAC Circuit Load, Voltage Drop & Battery Load Calculations: 
b.  66749-001-SUB-010-007 R2 [update for project] 

 
2.5 Engineering Documents:  

b. 66749-001-SUB-010-007 R2 [update for project] 
 
 2.6 Exemptions/Equivalency 

a. Battery load and discharge testing 
  

 2.7 Fire Alarm System Record of Completion 
 

 2.8 Testing Forms: 
Attachment A: Data Sheet 5.5.1 
Attachment B: Data Sheet 5.8.1 
 

3 RESPONSIBLITIES 
 
 Each company or organization participating in the conduct of this test will designate 

personnel to assume the responsibilities of duties as defined herein for their respective 
roles.  The names of these designators shall be provided to the recorder for listing on the 
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recorder’s copy of the test execution sheet prior to the performance of any part of this 
test. 

 

3.1 Engineer in Charge: Will Rodriguez or delegate. 

3.2 Test Director: Will Rodriguez or delegate - Coordinate all acceptance testing. 

 3.3 Witnesses – WRPS Fire Protection and Vendor Personnel.  

 3.4 Recorder: Will Rodriguez or delegate. 

 3.5 Installer - Verify that the system has successfully undergone all necessary 
pretesting such as electrical continuity checks and device placement. 

 3.6 Occupational Safety and Health - Individuals shall carry out their assigned work in 
a safe manner to protect themselves and others from hazards and to prevent damage 
to property and environment. 

 
Warning: 120 VAC potential shock and arc hazard.  Verify 120VAC barrier is in place before 
operation, inspection or servicing of this Fire Alarm Control Unit. 
 
4 PREREQUISITES AND INSTALLATION INSPECTIONS 
 
 4.1 Prerequisites 
 
 4.1.1 Responsibility for completion of the following items is the responsibility of the 
  installer. 
   
_____  4.1.2 Verify Fire Alarm circuits are identified at terminals and junction boxes with 

RED box/boxes covers are labeled “FA”. 
 
_____  4.1.3 Verify that all conductors and cables comply with project specifications, system 

drawings, and manufacturer’s instructions.    
 
_____ 4.1.4 TEST all signaling circuit and output circuit conductors for the following items: 

 Stray voltage - Test all installation conductors with a volt/ohmmeter to verify 
that there are no stray (unwanted) voltages between installation conductors or 
between installation conductors and ground. Verify the maximum allowable 
stray voltage does not exceed 1 volt ac/dc, unless a different threshold is 
specified in the manufacturer’s published instructions for the installed 
equipment. 

 Ground faults - Test all installation conductors, other than those intentionally 
and permanently grounded, for isolation from ground per the installed 
equipment manufacturer’s published instructions. 

 Short-circuit faults - Test all installation conductors, other than those 
intentionally connected together, for conductor-to-conductor isolation per the 
manufacturer’s published instructions for the installed equipment. Also test 
these same circuits conductor-to-ground. 

 Loop resistance - With each initiating and indicating circuit installation 
conductor pair short circuited at the far end, measure and record the resistance 
of each circuit. Verify that the loop resistance does not exceed the limits 
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specified in the manufacturer’s published instructions for the installed 
equipment. 

 Circuit integrity - For initial and reacceptance testing, confirm the 
introduction of a fault in any circuit monitored for integrity results in a trouble 
indication at the fire alarm control unit. Open one connection at not less than 
10 percent of the initiating devices, notification appliances and controlled 
devices on every initiating device circuit, notification appliance circuit, and 
signaling line circuit. Confirm all circuits perform as Class B circuits. 

 
_____ 4.1.5 Verify that the transceiver is powered down. 

  
 
After completing the terminations of the system and conductors in accordance with the installation 
drawings and manufacturer's installation instructions, perform and verify the following: 
 
 4.2 Pretest Inspection 
 
Warning: 120 VAC potential shock and arc hazard.  Verify 120VAC barrier is in place before 
operation, inspection or servicing of this Fire Alarm Control Unit. 
 
_____ 4.2.1 Verify that the system is installed and wired in accordance with the 
  manufacturer's installation instructions and installation drawings. 
 
_____ 4.2.2 Verify that each required End of Line device is installed in accordance to 
  manufacturer's installation instructions. 
 
_____  4.2.3 Verify FACU and NAC batteries are permanently marked with month and year of 

manufacture, using month/year format. Record date(s)  
 
FACU: ____________. 
 
NAC:____________. 

 
_____ 4.2.4 Verify all batteries have been load tested. 

 
FACU: ____________. 
 
NAC:____________. 

 
_____ 4.2.5 With batteries installed and normal power supplied, verify that the FACU is in a 
  NORMAL supervisory condition as defined by the manufacturer’s manual. 
 
_____ 4.2.6 Verify control panels fuse ratings are correct and fuses are supervised  
                        Per Notifier NFS-320 Installation Manual. 
 
_____ 4.2.7 Systems have been inspected for compliance with Approved/Released Drawings. 
 
_____ 4.2.8 Reference documents have been verified for correct revision number. 
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_____ 4.2.9 Breaker is marked at the FACU and the FACU is marked at the breaker. 
 
_____ 4.2.10 Test instruments have a valid calibration stamp attached. 
 
__N/A___ 4.2.11 The FACU standby battery has been load tested at the 1 or 2 hour 

discharge rate and verified to hold at least 90% of the nameplate rated capacity.  
The battery as been recharged and has been on a charger for at least 48 hours in 
the past week. 

 
 4.3 Test Equipment 
 
 
_____ 4.3.1 Digital Multi-Meter (DMM). 
 
  Instrument No. __________ Expiration Date __________ 
 
_____  4.3.2    AMMETER Range 0 – 10 amperes. 
 
  Instrument No. __________ Expiration Date __________ 
 
_____ 4.3.3    Smoke source ___________ 
 
_____ 4.3.4 Heat source _____________ 
 
_____ 4.3.5 Electrical clip leads 
 
_____ 4.3.6 Watt meter _____N/A (USED only during ATP)______ 
 
_____ 4.3.7 dB meter    _____________ 
 
 4.4 Abbreviations 
   

  AIM Addressable Input Module 
  AOM Addressable Output Module 
  ECN Engineering Change Notice 
 EDC Engineering Document Change 
 EMI Electro Motive Interference  
 EOL End of Line 
 F Manual Pull Station  
 FACU Fire Alarm Control Unit                    
 H Heat Detector  
IDC Initiating Device Circuit 
LT Low Temperature Switch 
MS Manual Pull Station 
NAC Notification Appliance Circuit 
PS Pressure Switch 
S Smoke Detector 
SLC Signaling Line Circuit 
VS Valve Supervisory Switch 

WF Water Flow 
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5 FIRE ALARM SYSTEM TEST 

 This ATP will test the Notifier NFS-320 Addressable Fire Alarm Control Unit (FACU) and 
interfaces with the Remote Annunciator, alarm/supervisory initiating devices, alarm indicating 
appliances, and transceiver.  The transceiver is a Monaco BT-X. 

NOTE: System should be in Normal condition prior to beginning testing.  If the system is 
not in Normal condition, record abnormalities on an exception sheet and proceed with 
testing.  If any new abnormalities occur during testing after completion of any of the 
listed steps, record abnormalities on the exception sheet and continue testing. 
 
Prior to beginning any testing, all systems that could damage personnel or property shall 
be safed.  Areas where devices are in a confined space should have the area tested and 
approved for entry by facility safety personnel and the qualified test personnel prior to 
entry in the area. 

 

5.1 Preparation 

_____  5.1.1    Fire alarm system drawings are available with all installed field changes implemented. 

_____  5.1.2    Current fire alarm system manuals are available. 

_____  5.1.3 A pre-test briefing has been conducted. 

_____  5.1.4 Personnel conducting testing activities shall be qualified/certified or work under 
supervision of personnel qualified/certified per NFPA 72 recommendations. 

_____  5.1.5 Verify all items in Section 4 have been met. 

__N/A___ 5.1.6 Request the Hanford Fire Department dispatcher acknowledge all trouble, supervisory 
and alarms received. (N/A, Only during ATP) 

_____5.1.7 Announce to personnel in building that a fire alarm test is in progress; evacuation is not 
required. 

  

 5.2 Radio Forward and Reflected Power Test (Test to be Performed during ATP) 

___N/A__ 5.2.1 Set the Wattmeter switch to the forward position. 

___ N/A __  5.2.2 Connect the cables. 

__ N/A ___ 5.2.2.1 Disconnect the antenna coaxial cable for the BNC connector on the 
electronic assembly. 

___ N/A __ 5.2.2.2 Connect the Wattmeter input connector to the RF module BNC 
connector with a jumper coaxial cable. 
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__ N/A ___ 5.2.2.3 Connect the antenna coaxial cable to the Wattmeter output connector.  

__ N/A ___ 5.2.3 Initiate a keyup test of the transmitter. 

___ N/A __ 5.2.3.1 From the LCD/Keypad MAIN MENU, press [2] Maintenance > [5] 
Radio Keyup Test (the transceiver transmits for 10 seconds) 

__ N/A ___ 5.2.4 Observe and record the forward power indication on the Wattmeter.  Forward 
power should     be from 3W to 5W nominal.  

 

 ___________ N/A ____________ Forward Power 

 

___ N/A __ 5.2.5 Rotate the Wattmeter switch to the reverse position.  

__ N/A ___ 5.2.6 Repeat steps 5.2.3. Observe and record the reflected power indication on the 
Wattmeter. An    acceptable reading is 10% or less of the forward power reading with 0.0W 
reflected being perfect.  

 

 ___________ N/A ____________ Reverse Power 

 

___ N/A __ 5.2.7 Remove Wattmeter and connect antenna. 

__ N/A ___ 5.2.8 Using data obtained in steps 5.2.4 and 5.2.6, calculate and record the Voltage 
Standing Wave Ratio (VSWR) using the calculation shown on page 6-3 of the Monaco BTX 
Antenna Manual.  

 

____________ N/A ___________ Voltage Standing Wave Ratio (VSWR) 

 

 5.3 Power Transfer and Electro Magnetic Interference (EMI) Test 

This test will verify automatic transfer to battery upon AC power interruption and 
restoration upon return to normal.  It will also verify the absence of EMI induced failure 
to transmit signals on AC power and on DC power backup supplies. 

Warning: 120 VAC potential shock and arc hazard.  Verify 120VAC barrier is in place before 
operation, inspection or servicing of this Fire Alarm Control Unit. 

_____ 5.3.1 At power supply panel, open FACU supply breaker to interrupt AC power to FACU. 

_____ 5.3.2 Verify FACU AC power LED is OFF and trouble is SOUNDING.  Silence trouble 
  audible. 
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_____  5.3.3 Initiate an alarm condition on the FACU by jumpering the proper terminals or operating 
an alarm device. 

_____ 5.3.4 Verify FACU indicates alarm. 

_____ 5.3.5 Silence alarm horns.  Do not reset FACU. 

_____ 5.3.6 Close breakers to restore AC power to FACU. 

_____ 5.3.7 Verify FACU AC power LEDs come ON. 

_____  5.3.8 Cause an alarm on 1 pull station. 

_____ 5.3.9 Verify notification appliances operate. 

_____ 5.3.10 Silence alarm horns. Reset FACU. 

 
 5.4 Circuit Supervision (and Local Unit trouble signal): 

Inspect each initiating device and alarm output device and verify that the conductors are 
wired in accordance with the selected "Class Performance". 

SLC Class A or B   Class A 
NAC Class A or B   Class B 

5.4.1 Disconnect EOL from NAC.  

 5.4.2 Verify Trouble LEDs are ON. 

 5.4.3 Verify the same message is received. 

 5.4.4 Reconnect the EOL device.  Reset FACU 

 5.4.5 Verify FACU system, zone/audible circuit LEDs are OFF. 

 5.4.6  Perform steps 5.4.1 through 5.4.5 for all NAC zones and record on Data Sheet 5.4.5. 

 5.4.7 Disconnect one side of the class A SLC from the terminals. 

 5.4.8 Verify trouble status on the FACU. 

 5.4.9 Reconnect the SLC and verify that the FACU is system normal. 

5.4.10  Perform steps 5.4.6 through 5.4.9 for all SLCs and record on Data Sheet 5.4.5. 

 

 

DATA SHEET 5.4.5 

STEP PERFORM/VERIFY 
INPUT/AUDIBLE ZONE NAC-Circuit 1 though 3 

C1-1 C1-2 C1-3       
5.4.1 Disconnect EOL          
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5.4.2 Trouble LEDs are ON          

5.4.3 Verify message received at  
 Remote Annunciator    

   
   

5.4.4 Reconnect EOL/Reset          
5.4.5 Trouble LEDs are OFF          
5.4.7 Disconnect terminals N/A N/A N/A       
5.4.8 Verify Trouble status N/A N/A N/A       

5.4.9 Reconnect SLC and 
verify System normal N/A N/A N/A       

  
 

DATA SHEET 5.4.5 

STEP PERFORM/VERIFY 
INPUT/AUDIBLE ZONE SLC 

1M003 1M004 1M005 1M006 1M007 1M008  SLC  
5.4.1 Disconnect EOL        N/A  
5.4.2 Trouble LEDs are ON        N/A  

5.4.3 Verify message received at  
 Remote Annunciator        N/A  

5.4.4 Reconnect EOL/Reset        N/A  
5.4.5 Trouble LEDs are OFF        N/A  
5.4.7 Disconnect terminals N/A N/A N/A N/A N/A N/A    
5.4.8 Verify Trouble status N/A N/A N/A N/A N/A N/A    

5.4.9 Reconnect SLC and 
verify System normal N/A N/A N/A N/A N/A N/A    

  

 5.5 Alarm and Supervisory Device Test 
 This test will verify the initiation device capability of all alarm and supervisory input 
 devices.  Record the pass/fail results for each device shown on Attachment A: Data Sheet 

5.5.1. 
 
_____ 5.5.1 Activate the device. 

_____ 5.5.2 Verify FACU Zone alarm/trouble LED is ON. 

_____ 5.5.3 Verify the same message is received on the remote annunciator. 

_____ 5.5.4 Reset the initiating device. 

_____ 5.5.5 Reset FACU and verify FACU is clear of alarms and troubles.  
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 5.6 Power Supply Meters 
  
_____ 5.6.1 Perform a lamp test by pressing and holding down the [LAMP TEST] key on the fire 

alarm control unit. When pressed and held, the control panel does the following: 
 Lights all control panel LEDs. 
 Turns on the panel sounder. 
 Lights all segments of the LCD display.  When the LAMP TEST key is held for 

longer than five seconds, the LCD will display the Software Revisions. 
 

_____ 5.6.1.1 Perform the lamp test by pressing and holding down the [LAMP TEST] key on the 
remote annunciator: 
 Lights all LED’s on the left of the keypad and the piezo. 
 Press the key longer than 5 seconds displays firmware version numbers on the 

display screen. 
 

_____ 5.6.2 Press the BATTERY LEVEL key on the NFS-320 key board.  RECORD the values 
displayed in the LCD window: 

 
Battery 1 Voltage:_____________________________ Volts 
 
Charger Current:______________________________ Amps 
 
Battery 2 Voltage:_____________________________ Volts 
 
Charger Current:______________________________ Amps 
 

 
 5.7 Alarm Audibility Test 

This test will verify audibility of the fire alarm appliances.   
 
_____ 5.7.1 Audibility:  This test will verify that horn audibility is adequate for the areas covered 

and 
 required visual signals operate correctly.  Record the operational dB for each device 

shown on Attachment C: Data Sheet 5.8.1. 
 
_____5.7.1.1 Verify audible signals are clearly heard and distinguishable throughout the facility. 

Confirm horns are 15dB above ambient sound pressure. Record results on Attachment 
B: Data Sheet 5.8.1. 

 
_____5.7.1.2 Verify that visual signals operate correctly and are synchronized. Record results on 

Attachment B: Data Sheet 5.8.1. 
 
 

5.8 Battery Supervision 

_____ 5.8.1 Disconnect battery lead. 
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_____  5.8.2 Confirm FACU displays Battery Disconnected trouble message, trouble LED is ON and 
trouble is SOUNDING. 

_____ 5.8.3 Silence trouble sounder.  Reset FACU. 

 
5.9 Secure From Test 

 
_____ 5.9.1 Verify all detection devices have been reset and are in NORMAL condition. 
 
_____ 5.9.2 Verify FACU is in NORMAL condition and secured. 
 
_____ 5.9.3 Advise the dispatcher that testing is complete and to resume monitoring. 
 
_____ 5.9.4 Announce to building personnel that testing is complete. 
 
_____  5.9.5 Complete a (Fire Alarm) System Record of Completion (section 1-12) as required by 

NFPA 72, Chapter 7 and submit to the Hanford Fire Marshal's office and WRPS Fire 
Protection. 

 
 
 

END OF TEST 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 491 of 581



RPP-SPEC-63839, Rev. 1 

28 31 00 – Attachment 1 – 7 

EXCEPTION SHEET 
 
 
EXCEPTION NUMBER: _____________________________ DATE: __________ 
 
Organization:  _____________________________________ 
 
EXCEPTION: 
 
 
 
 
PLANNED ACTION: 
 
 
 
 
 
ACTON TAKEN:         Date: ___________ 
 
 
 
 
 
RETEST EXECUTION AND ACCEPTANCE: 
 
       Exception 
 Retest approved    accepted as is   Other 
_____ and accepted   _____ (need details )  _____ (need details) 
 
DETAILS: 
 
 
 
 
 
 
 
 
Responsible FPE Signature:  _________________________________  Date:  ___________ 

 

END OF SECTION 28 31 00 
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SECTION 31 23 00 

EXCAVATION AND FILL 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS, CODES, AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. ASTM International (ASTM) 

ASTM D653 Standard Terminology Relating to Soil, Rock, and 
Contained Fluids 

ASTM D1557 Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Modified Effort 

ASTM D2922 Test Methods for Density of Soil and Soil-Aggregate in 
Place by Nuclear Methods (Shallow Depth) 

ASTM D6938 Standard Test Method for In-Place Density and Water 
Content of Soil and Soil-Aggregate by Nuclear Methods 
(Shallow Depth) 

B. Code of Federal Regulations (CFR) 

29 CFR 1926 Safety and Health Regulations for Construction 

C. Hanford Documents 

TFC-ENG-STD-06 Design Loads for Tank Farm Facilities 

TFC-ESHQ-S-STD-30 Implementation of DOE-0344, Rev. 4-3, Excavating, 
Trenching, and Shoring 

D. Washington Administrative Code (WAC) 

WAC 173-303-640 Dangerous Waste Regulations 

1.2 SUBMITTALS  

A. See the Contract Statement of Work for submittal procedures. 

B. Approval Required 

1. Qualifications for Soils Technician (field inspector). 
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2. Shoring Plan (if required):  Design of shoring shall be sealed by a professional 
engineer registered in the State of Washington. 

C. Approval Not Required 

1. Competent person:  Before excavation and in writing, submit identity of 
individual designated Competent Person as defined in 29 CFR 1926.650 and as 
required by the approved safety and health program. 

1.3 QUALITY ASSURANCE 

A. Deliverable Documentation:  The following documents and records, required by this 
Section, shall be delivered to Construction Document Control. 

  Document     Paragraph 

  Backfill Permit    1.4.A 

  Excavation Permit    1.4.A 

  In-Place Density Tests   3.7.A 

  Soil Compaction Test Report   3.7.A 

1.4 PERMITS 

A. Obtain and conspicuously post the following permits before starting work under this 
Section. 

1. Backfill Permit:  Use Attachment 1, “Backfill Permit Form.”   

2. Excavation Permit:  Use TFC-ESHQ-S-STD-30, “Excavation Permit Form” 
(Form A-7400-373). 

1.5 SITE CONDITIONS 

A. Do not place backfill or fill on frozen ground.  

PART 2  PRODUCTS 

2.1 MATERIALS  

A. Use materials free of frozen particles, lumps, organic matter, and trash for backfill and 
fill, bedding, and stabilization. 

B. Backfill and Fill:  Obtain from excavation or locations designated by the Company. 

1. Controlled Density Fill (CDF) may be used to backfill sections beneath 
pavement as an alternative to in-situ material or 5/8 minus crushed rock.  
Supplier shall submit proposed CDF for review and approval by the engineer of 
record prior to procurement and installation. 
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2. Use of any other imported material will require Project/System Engineer 
approval. 

C. Bedding for Underground Piping, Tubing, Conduit, and Utility Lines:  Sand as defined 
in ASTM D653 or excavated sandy material having less than 20% gravel particles.  
Gravel particles shall have a maximum dimension of 1/2-inch. 

D. Location Marker:  3-inch-wide, detectable plastic tape imprinted with warning such as 
“CAUTION - BURIED INSTALLATION BELOW” at maximum 4-foot intervals.  
“Terra Tape Sentry Line 620” with “Terra Clips,” both by Reef Industries, or approved 
substitute. 

E. Stabilization:  Crushed rock with maximum fragment size of 3/4 inch. 

PART 3  EXECUTION 

3.1 EXCAVATION 

A. Excavation shall be defined to mean any hand digging greater than 12 inches in depth, 
or machine digging.  These requirements constitute the need for an “Excavation Permit” 
(Form A-7400-373).  If an excavation permit is not required, this Section does not 
apply. 

B. Notify Project/System Engineer before excavation. 

C. Locate and expose underground utilities using subsurface scanning and hand tools, or 
other methods if approved by the Project/System Engineer. 

D. If cultural properties (e.g., bones and artifacts) are encountered, stop excavation and 
notify the Company.  Obtain approval before resuming excavation. 

E. If unexpected debris is encountered, stop excavation, clear personnel to 30 feet from 
debris, and notify the Project/System Engineer.  Obtain approval before resuming 
excavation. 

F. Excavation of contaminated soil will be administered in accordance with contractor 
procedures and programs.  

G. Excavate earth and establish protective systems in accordance with the approved safety 
and health program. 

3.2 CONTOURS AND ELEVATIONS 

A. Excavation for Conduit Trenches: Excavate to contours and elevations shown on 
Drawings. 

B. Excavation for Common Earthwork: Excavate as needed for general purpose, or as 
shown on Drawings. 

C. In-Situ Soils 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 495 of 581



RPP-SPEC-63839, Rev. 1 

31 23 00 – 4 

1. Salvage excavated soil for use as backfill and fill material as required. 

2. Using nuclear density gauge, conduct in-place density tests or use existing 
testing laboratory reports (proctors) if backfill and compaction is to be 
completed via approved control procedure.  Record results for use as standard 
density during backfill compaction.  (see Paragraph 3.7) 

3. Dispose of contaminated and excess soil in accordance with Construction Waste 
Management Plan. 

4. If stabilization is required because of excavation, finish subgrade 3 inches below 
elevations shown on Drawings. 

D. Shoring 

1. If conditions require shoring, a Shoring Plan shall be submitted to WRPS for 
approval.  Reference TFC-ESHQ-S-STD-30 for responsibilities and 
implementation requirements.   

2. Design of shoring shall be in accordance with TFC-ENG-STD-06, Section 3.7. 

3.3 BACKFILL AND FILL PREPARATION 

A. Remove debris and organic material from area to be backfilled or filled. 

B. Do not backfill by sluicing or flooding unless written approval is obtained from 
Project/System Engineer. 

C. For CDF used to backfill beneath paved roads, in lieu of excavation material or 5/8” 
minus crushed rock, refer to Section 3.8.  Sections 3.4, 3.5, 3.6 and 3.7 are not 
applicable to the use of CDF. 

3.4 BACKFILL AND FILL 

A. Perform backfilling and filling in accordance with an approved soil compaction 
procedure. 

B. Place specified common or native backfill in even, loose layers not more than 8-inches 
deep. 

C. Perform initial backfilling and filling in presence of Project/System Engineer.   

D. Obtain test results (as applicable) and adjust compaction method, if required. 

E. Obtain Project/System Engineer approval before proceeding with backfilling and filling. 

F. Notify WRPS Construction Representative at least 24 hours (1 working day) in advance 
to arrange for onsite witnessing by an Independent Qualified Installation Inspector 
(IQII), or an Independent Qualified Registered Professional Engineer (IQRPE), as 
required by WAC 173-303-640(3)(c). 
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3.5 BACKFILL AND FILL - FOUNDATIONS AND SLABS 

A. Place loose layers of specified structural backfill and fill evenly up sides of wall to 
avoid unbalanced loading.  Limit each layer that is 24 inches below finish grade to 8-
inch depth.  Limit each layer in top 24 inches to 4-inch depth. 

B. Compact each layer uniformly to 95% of maximum density as determined by specified 
compaction tests in Paragraph 3.7. 

3.6 FINISH GRADING AND STABILIZATION 

A. Grade each area disturbed by work to blend into existing contours.  Slope area to drain 
away from structures. 

B. Rake each area to remove surface cobbles larger than 6 inches.  Dispose of excess 
material and debris as directed by the Company. 

C. Stabilize area with minimum of 1-inch and maximum of a 3-inch course of specified 
stabilization material. 

D. After finish grading and stabilization, remove surface markers and flags. 

3.7 FIELD INSPECTIONS AND TESTS 

A. Compaction Testing (not required for use of CDF below paved roads) 

1. Test compacted backfill and fill at the following intervals. 

B. Backfill and fill: one test of each layer, each layer shall not exceed 8 inches. 

1. Perform compaction testing in accordance with the following standards.  
Provide report required by each standard. 

C. Compaction control: ASTM D1557. 

a. In-place density: ASTM D6938.  Each layer shall be as dense as the 
existing soil density (Paragraph 3.1.H.2) and compacted uniformly to 
95% of maximum density as established by compaction tests (per ASTM 
D1557). 

b. Prior to completion of backfill, perform random surveillance to verify 
buried utility marker tape has been installed and record results. 

3.8 CDF BACKFILL BENEATH PAVED ROAD SECTIONS 

A. Verify all debris and organic material from area to be backfilled or filled has been 
removed. 

B. Perform initial backfilling and filling of CDF in presence of Project/System Engineer. 

C. Place CDF in a uniform manner that will prevent voids of segregation nof the bedding 
and filling materials.  If required, the CDF shall be consolidated with internal vibrators.    
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D. Obtain Project/System Engineer approval before proceeding with backfilling and filling. 

E. Prior to completion of CDF backfill, perform random surveillance to verify buried 
utility marker tape has been installed and record results. 
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SECTION 31 23 00 – ATTACHMENT 1 

BACKFILL PERMIT FORM 

Key to Backfill Permit Form 
 
Item #  Description 
 

1. Permit No. – Sequential number, developed by the Project; i.e., “5-0001.” 

2. Self-explanatory. 

3. Project title. 

4. Example – “22337 Release 5.” 

5. Describe location of the backfill; i.e. “W-211 Piping between Route Marker (or 
location) XX and XX or Conduit run 001, between Handhole-005 and Handhole-006.” 

6. Enter the applicable drawings that show the backfill location. 

7. Enter any other reference documents. 

8. Discipline Foreman signature, signifying that their work in the excavation to be 
backfilled is complete.  “N/A” will be entered if given discipline is not applicable to the 
specified backfill area. 

9. Quality Signature, signifying that all the quality requirements for the backfill area have 
been met prior to backfill and backfill may commence.   

10. Field Work Supervisor signature, signifying that the all contract requirements for the 
backfill area have been met and backfill may commence. 

11. Enter backfill requirements, typically construction specification reference. 

12. “Construction Representative,” this signature would be from the Construction Group, 
signifying that they agree that all of the requirements for the backfill area have been met 
and permission to proceed with backfill is granted. 

13. Date that “Construction Representative” signed off the form. 

14. Initial and date that the applicable discipline foreman, Quality and Field Work 
Supervisor signed the form. 
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SECTION 31 25 00 

EROSION AND SEDIMENTATION CONTROLS 

PART 1  GENERAL 

1.1 REFERENCES 

A. The following documents and others referenced therein form part of Contract to extent 
designated in this Section. Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

1. Washington State Department of Transportation (WSDOT) 

a. M 41-10 - Standard Specifications for Road, Bridge, and Municipal 
Construction 

b. M 46-01 - Materials Manual  

1.2 SUBMITTALS 

A. See Statement of Work for submittal procedures. 

1.3 QUALITY ASSURANCE 

A. Perform Work according to Washington Standard Specifications for Construction. 

PART 2  PRODUCTS 

2.1 SILT FENCE 

A. In accordance with Washington Standard Specifications for Construction Section 8-
01.3(2).  

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify gradients and elevations of base or foundation for other work are correct. 

3.2 SILT FENCE 

A. Install per manufacturer’s recommendations and in accordance with Washington 
Standard Specifications. 

END OF SECTION 31 25 00 
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SECTION 32 11 23 

AGGREGATE FOR GRAVEL BASE 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Aggregate base course under asphalt. 

B. Aggregate for ground surface. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. ASTM International (ASTM) 

ASTM D1557 Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Modified Effort  

ASTM D2922 Standard Test Methods for Density of Soil and Soil-
Aggregate in Place by Nuclear Methods (Shallow Depth) 

B. Washington State Department of Transportation (WSDOT) 

WSDOT M 41-10 Standard Specifications for Road, Bridge, and Municipal 
Construction 

1.3 SUBMITTALS 

A. See Contract Statement of Work for submittal procedures. 

1.4 QUALITY ASSURANCE 

A. Deliverable Documentation:  The following documents and records, required by this 
Section, shall be delivered to Document Control in accordance with Contract 
Documents.   

Document Paragraph 

Aggregate grading results    3.1.C and 3.2.C 

Product data for each type of product listed.  2.2 

Field Inspections and Tests.    3.3 
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B. Deliverable Documentation: The following documents and records, required by this 
Section, shall be delivered to Company in accordance with the statement of work. 

Document    Paragraph 

Backfill Permit   1.5.A 

Excavation Permit   1.5.A 

C. Soil Compaction Test Report  3.3.A 

1.5 PERMITS 

A. Obtain and conspicuously post the following permits before starting work under this 
Section. 

1. Backfill Permit 

2. Excavation Permit 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. See the Contract Statement of Work for general requirements. 

PART 2  PRODUCTS 

2.1 SUBSTITUTION 

A. See the Contract Statement of Work for substitution approvals. 

2.2 MATERIALS 

A. Aggregate for base and top courses under asphalt surface:  WSDOT M 41.10, 
Section 9-03.9(3), “Crushed Surfacing” and 9-03.10, “Aggregate for Gravel Base.” 

B. Aggregate for gravel-surfaced parking lots and general areas:  WSDOT M 41.10, 
Section 9-03.9(4), “Maintenance Rock” (5/8 minus). 

PART 3  EXECUTION 

3.1 AGGREGATE BASE COURSE 

A. Hauling and Placing:  Transport aggregate to the work site, add water to obtain proper 
moisture content, and place on prepared surface. 

B. Thickness and Number of Layers 

1. Place each layer in spreads as wide as practical and to the full width of the 
course before a succeeding layer is placed. 
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2. If the required compacted depth of the base course exceeds 6 in., construct in 
two or more layers of nearly equal thickness.  The maximum compacted 
thickness of any one layer shall not exceed 6 in. 

C. Compacting and Shaping 

1. Compact each layer of material placed in shoulder and base areas by rollers.  
Produce a uniform texture and firmly key the aggregates.  Apply water over the 
materials for proper compaction.  Continue compaction until there is no reaction 
or yielding observed under the compactor. 

2. Compact each lift to a minimum of 95 percent of maximum dry density as 
determined by ASTM D1557. 

3. Measure in-place density of compacted aggregate base course in accordance 
with ASTM D2922. 

4. Surface Tolerance:  The finished top of base course, when tested with a 
Contractor-furnished 12 ft straightedge, must not vary from the testing edge by 
more than 0.08 ft at any point, and must be within 0.08 ft of specified grade. 

3.2 GENERAL AREA GRAVEL 

A. Hauling and Placing:  Transport aggregate to the work site, add water to obtain proper 
moisture content, and place on prepared surface. 

B. Placing and Compacting 

1. Place each layer in spreads as wide as practical and to the full width of the 
course. 

2. Compact with rollers or tampers to produce a uniform surface at the specified 
grade and firmly key the aggregates.  Apply water over the materials for proper 
compaction.  Continue compaction until there is no reaction. 

C. Surface Tolerance:  The finished top of base course, when tested with a Contractor-
furnished 12 ft straightedge, must not vary from the testing edge by more than 0.08 ft at 
any point, and must be within 0.08 ft of specified grade. 

3.3 FIELD INSPECTIONS AND TESTS 

A. Perform testing required by Paragraphs 3.1 and 3.2. 

3.4 PROTECTION 

A. Traffic Control:  Institute and maintain in accordance with Section 10 14 53 and 
WSDOT M 41-10, Section 1-07.23, Subsections (1) through (2). 

END OF SECTION 32 11 23 
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SECTION 32 12 00 

HOT MIX ASPHALT PAVING 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Asphalt roadways. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. ASTM International (ASTM) 

ASTM D977 Standard Specification for Emulsified Asphalt 

ASTM D1751 Standard Specification for Preformed Expansion Joint 
Fillers for Concrete Paving and Structural Construction 
(Nonextruding and Resilient Bituminous Types)  

ASTM D2397 Standard Specification for Cationic Emulsified Asphalt 

ASTM D2950 Standard Test Method for Density of Bituminous 
Concrete in Place by Nuclear Methods 

B. Washington State Department of Transportation (WSDOT) 

WSDOT M 41-01 Construction Manual 

WSDOT M 41-10 Standard Specifications for Road, Bridge, and Municipal 
Construction 

1.3 SUBMITTALS 

A. See Contract Statement of Work for submittal procedures. 

B. Approval Required 

1. Product data for each type of product listed in Paragraph 2.2.  

2. Inspector qualifications:  Before performance of any work, submit inspector 
qualifications in accordance with Paragraph 1.4.C of this Specification. 

3. Traffic control:  Before use, submit sketches showing traffic control, including 
temporary signing and routing. 
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1.4 QUALITY ASSURANCE 

A. Deliverable Documentation:  The following documents and records, required by this 
Section, shall be delivered to Document Control in accordance with Contract 
Documents.   

Document Paragraph 
 

Pre-emergent herbicide 2.2.A 

Mix design of asphalt mixture 2.2.B 

Asphalt mix test reports  2.2.B and 2.3 

Site Tests  3.2.A 

Laboratory Tests  3.2.B 

B. Pre-emergent herbicide must be applied by applicator certified in the State of 
Washington. 

C. Qualification of Inspectors:  A certified independent testing agency shall perform all 
required inspections and testing and shall meet the requirements set forth in the 
respective sections of WSDOT M 41-01 and M41-10. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. See the Contract Statement of Work for general requirements. 

PART 2  PRODUCTS 

2.1 SUBSTITUTION 

A. See the Contract Statement of Work for substitution approvals. 

2.2 MATERIALS 

A. Pre-emergent herbicide:  Selective-type control chemical meeting the requirements of 
WSDOT M 41-10, Section 5-04.3(5)D. 

B. Asphalt:  In accordance with WSDOT M 41-10, Section 5-04 and Section 9-02.  Grade 
of paving asphalt for use in asphaltic concrete paving (ACP) mixture shall be 
performance grade 70-28. 

C. Tack Material:  Emulsified asphalt meeting requirements of ASTM D977, Grade SS-1h 
or ASTM D2397, Grade CSS-1h. 

D. Aggregate:  Hot mix asphalt, class 1/2 in., in accordance with WSDOT M 41-10, 
Section 9-03.8. 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 506 of 581



RPP-SPEC-63839, Rev. 1 

32 12 00 – 3 

E. Expansion joint filler (between concrete and asphalt): ASTM D1751; asphalt 
impregnated fiberboard or felt, 1/2 in. thick. 

2.3 MIXES 

A. Mix Design: The contractor shall use a previously approved WSDOT mix design.  The 
asphalt mix shall be in accordance with WSDOT M 41-10, Section 5-04.3(7)A. 

B. Proportioning of Materials:  Hot mix asphalt, class 1/2 in., in accordance with 
WSDOT M 41-10, Section 9-03.8(6). 

PART 3  EXECUTION 

3.1 APPLICATION 

A. After obtaining submittal approvals, verify top course elevations and begin ACP 
placement.  Perform work in accordance with the following sections of 
WSDOT M41-10. 

Asphalt mixing plants: Section 5-04.3(1) 
Existing surface conditioning: Section 5-04.3(5) 
Asphalt material heating: Section 5-04.3(6) 
Aggregate preparation: Section 5-04.3(7) 
Mixing: Section 5-04.3(8) 
Spreading and finishing: Section 5-04.3(9) 
Compaction: Section 5-04.3(10) 
Joints: Section 5-04.3(12) 
Samples: Section 5-04.3(11) 
Surface smoothness: Section 5-04.3(13) 
Weather limitations: Section 5-04.3(16) 

3.2 FIELD QUALITY CONTROL 

A. Site tests: 

1. When tested with a 12 ft straightedge, surface of completed work shall not 
contain irregularities in excess of 1/4 in. 

2. Conduct in-place density testing using a nuclear gauge in accordance with 
ASTM D2950. 

B. Laboratory tests: 

1. Perform one test series for every 5,000 ft2 of paving, unless otherwise directed 
by the TOC Construction Representative.  Test reports will show compliance by 
examining depth and density of paving and materials used.  Test procedures will 
be included with the test results. 

2. Replace and compact hot mix asphalt where core tests were taken. 
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3. Remove and replace or install additional hot mix asphalt where test results or 
measurements indicate that it does not comply with specified requirements. 

3.3 PROTECTION 

A. Traffic Control:  Institute and maintain in accordance with WSDOT M 41-10, 
Section 1-07.23, Subsections (1) through (2). 

END OF SECTION 32 12 00 
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SECTION 32 31 13 

CHAIN LINK FENCES AND GATES 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Fence framework, fabric, and accessories. 

B. Gates. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. American National Standards Institute (ANSI) / Builders Hardware Manufacturers 
Association (BHMA) 

ANSI/BHMA A156.3 American National Standard for Exit Devices 

B. ASTM International (ASTM) 

ASTM A121 Standard Specification for Metallic-Coated Carbon Steel 
Barbed Wire 

ASTM A123 Standard Specification for Zinc (Hot-Dipped Galvanized) 
Coatings on Iron and Steel Products 

ASTM A392 Standard Specification for Zinc-Coated Steel Chain Link 
Fence Fabric 

ASTM F626 Standard Specification for Fence Fittings 

ASTM F1083 Standard Specification for Pipe, Steel, Hot-Dipped Zinc-
Coated (Galvanized) Welded, for Fence Structures 

C. Underwriters Laboratory (UL) 

UL 305 Standard for Panic Hardware 

1.3 SUBMITTALS 

A. See the Contract Statement of Work for submittal procedures. 
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B. Approval Required 

1. Panic hardware:  Data sheets. 

1.4 QUALITY ASSURANCE 

A. The Seller is responsible for maintaining quality and shall perform in-process and final 
inspection of his work and all sub-tier contractors’ work as required within this 
Specification. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle structural materials without damaging finish. 

B. Deliver manufactured materials in original unopened packages, containers, or bundles 
with manufacturer’s label intact and legible. 

C. Store materials off ground, under cover, and away from damp surfaces. 

PART 2  PRODUCTS 

2.1 MATERIALS 

A. Fabric:  ASTM A392, Class 1, zinc coated (1.2 oz), steel wire/fabric, 2-in. mesh size, 
9-gage coated wire size, galvanized before weaving, with twisted barbed selvages top 
and bottom. 

B. Posts, Rails & Braces:  ASTM F1083 galvanized steel pipe. 

C. Galvanizing:  ASTM A123, unless otherwise indicated, provide hot-dipped, zinc-coated 
accessories of ferrous material with weight of zinc coating not less than 1.2 oz per sq. ft. 

D. Barbed Wire:  ASTM A121 metallic coated steel, Type Z zinc coating strand wire, 2 1/2 
gage (0.099 in.) steel wire, 4 barb points, 14 gage (0.080 in.) spaced on 5 in. centers. 

E. Fence Fittings:  ASTM F626, Standard Specification for Fence Fittings, type and 
components as noted. 

F. Panic Hardware: Outdoor rated touchbar type with panic shield, key cylinder, key box, 
and lever style handle meeting the requirements of UL 305 and ANSI/BHMA A156.3. 

2.2 BASIC FENCE SYSTEM COMPONENTS 

A. Terminal Posts (Angles, corners, ends, and pull posts):  2 1/2 in. Schedule 40 for fence 
height up to 8 ft and 3 in.  Schedule 40 for fence height over 8 ft and equal to or under 
16 ft. 

B. Line Posts:  2-in. Schedule 40 for fabric height up to 8 ft; 2 1/2 in. Schedule 40 for 
fabric height over 8 ft and equal to or under 16 ft. 

C. Braces at Terminal or Gateposts:  1 1/4 in. Schedule 40. 
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D. Tension Rods:  3/8 in. diameter galvanized steel with turnbuckle end-fitting-type 
tighteners. 

E. Tension Wire:  7-gage coil spring, hard tempered carbon steel wire. 

F. Tension Bars:  3/4 x 1/4 in. thick galvanized steel. 

G. Tension Bands:  3/4 x 1/10 in. (nominal) galvanized steel offset bands. 

H. Brace Bands:  3/4 x 1/10 in. (nominal) thick galvanized steel. 

I. Brace Ends:  Cupped fittings of formed steel or cast iron with ears for attaching 
horizontal braces to brace bands and for connecting diagonal tension rods. 

J. Wire Ties:  Galvanized steel with a diameter of at least 0.148 in. 

K. Post Caps:  Formed steel, malleable cast iron, or aluminum, sized to post diameter, with 
set screw retainer. 

L. Barbed Wire Extension Arms:  Galvanized pressed steel, type as specified. 

M. Gate Posts: 

1. Gate leaf-widths up to 6 ft:  2 1/2 in. Schedule 40. 

2. Gate leaf-widths up to 12 ft:  3 1/2 in. Schedule 40. 

N. Gate Frames: 

1. Gate leaf-widths less than 10 ft:  1 1/2 in. Schedule 40. 

2. Gate leaf-widths 10 ft to 16 ft:  2 in. Schedule 40. 

O. Provide non-lift-off type gate hinges sized for gate of adequate strength with large 
rearing surface for clamping in position so that hinges do not easily twist or turn with 
gate action.  

2.3 CONCRETE 

A. Concrete:  Concrete for fence posts shall have a minimum specified 28 day compressive 
strength of 3,000 psi.  Testing is not required.  

PART 3  EXECUTION 

3.1 PREPARATION 

A. Notify TOC Construction Representative ten working days prior to start of construction 
to identify known utilities and stake and flag locations. 

B. Before installing chain-link fence, perform site clearing and grading as noted on 
Drawings.  
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C. Allow footings to cure minimum three days before installing fabric and other materials. 

3.2 POSTS 

A. Space line posts equidistant at intervals not exceeding 9 ft 6 in.  Measure interval 
parallel to grade of proposed fence and in line of fence from center to center of post. 

B. Set terminal posts (end, corner, and gate) at beginning and end of each continuous 
length of fence and at abrupt changes in vertical and horizontal alignments. 

C. Set fence and gate posts in concrete in holes of diameter and depth as follows:  

1. Minimum Diameter:  Four times outside diameter of post. 

2. Minimum Depth:  36 in. plus an additional 3 in. for each 1 ft increase in fence 
height over 4 ft. 

D. Set posts in a vertical position, plumb and in line.  Backfill concrete into excavation and 
extend 2 in. above grade.  Crown concrete at top to shed water and extend minimum of 
2 in. below bottom of post. 

E. Provide tension offset bands fitted around terminal posts at maximum 15 in. intervals to 
attach tension bars to posts. 

F. Provide brace center band to secure brace ends and tension rods to post.  

G. N-12 pipe or equivalent may be utilized to form post footings where post holes may not 
be excavated using an auger. 

3.3 FABRIC 

A. Place chain-link fabric on outside of area enclosed.  Locate posts, bracing, and other 
structural members on inside of secured perimeter.  

B. Place fabric by securing one end, applying sufficient tension to remove slack before 
making attachment elsewhere.  Tighten fabric to provide smooth uniform appearance 
free from sag. 

C. Cut fabric by untwisting a picket and attach each span independently at terminal posts.  
Use stretcher bars with tension bands at maximum 15 in. intervals or any other 
approved method of attachment. 

D. Install fence fabric 2 in. maximum above ground level.  Fasten fabric to line posts at 
intervals not exceeding 15 in.  Fasten fabric to rail or tension wire at intervals not 
exceeding 24 in.  

E. Join rolls of wire fabric by weaving a single picket into ends of rolls to form continuous 
mesh. 

F. Provide continuous length tension bars equal to fence height and located wherever chain 
link fabric end attaches to terminal post.  Thread bars through fabric ends for full height 
and attach to posts by tension bands. 
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G. Provide wire ties for attaching chain link fabric to tension wires at maximum 18 in. 
centers and fence posts at maximum 24 in. centers. 

3.4 TENSION WIRE AND RAIL 

A. Provide bottom tension wire and stretch wire from end to end of each stretch of fence at 
height that will enable it to be fastened to fabric. 

B. Stretch tension wire taut (not to exceed 6 in. sideway deflection) between terminal posts 
for securing fence fabric within 2 in. of bottom with hog rings at 18 in. on center, secure 
with wire ties to every third post minimum. 

C. Provide top rail and support at each post so that a continuous brace from end to end of 
each stretch of fence is formed.  Securely fasten top rail to terminal posts and join with 
sleeves or coupling to allow for expansion and contraction.  Secure fabric to top rail. 

3.5 BARBED WIRE 

A. Fencing:  Top fencing with three strands of barbed wire on each outrigger.  Provide 
single 45-degree outriggers.  Angle single outrigger away from secured area.  

B. Pull taut to remove sag, firmly install barbed wire in slots of extension arms, and secure 
to post or terminal arm. 

C. Gate:  Install barbed wire strands at 6 in. on center between extended gate frame 
members above gate fabric. 

3.6 GATES 

A. Install gates true to opening and plumb in closed position.  Install gates to allow full 
opening without interference after concrete has hardened around gate posts.  Adjust 
hardware for smooth operation. 

B. Gate posts shall be spaced according to the manufacturers’ gate drawings, dependent on 
standard out-to-out gate leaf dimensions and gate hardware selected.  Type and quantity 
of gate hinges shall be based on the application, weight, height, and number of gate 
cycles.  The manufacturers’ gate drawings shall identify the necessary gate hardware 
required for the application.  Gate hardware shall be provided by the manufacturer of 
the gate and shall be installed per manufacturer’s recommendations. 

C. Hang gates so that bottom of gate is as close to ground as practical (2 in. max.) while 
allowing sufficient clearance for free operation through at least 90 degrees in one 
direction from closed position. 

D. Fasten gate fabric to vertical (end) gate frame members using tension bars and bands as 
for fence fabric.  Fasten fabric to top and bottom gate frame members and to 
intermediate braces with 11-gage wire ties or clips at minimum spacing of 14 in. on 
center. 

E. Extend end frame members 18 in. vertically above top member of gate frame to support 
barbed wire. 

F. Provide tension rods as diagonal braces on gates and secure rods at gate corner only. 
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3.7 LATCHES 

A. Single gates less than 10-ft wide may use forked type latches. 

B. Arrange plunger bars and rods so that they engage gate stops and cannot be raised when 
locked. 

C. Rigidly weld brackets for plunger bars holders to inactivate leaves. 

D. Arrange latching mechanisms at double gates so one padlock can lock both gate leaves 
at center latch integral to gate. 

E. Install keepers consisting of a mechanical device for securing free end of gate when in 
full open position. 

3.8 GENERAL REQUIREMENTS 

A. Once in place, peen or spot-weld fence hardware to prevent easy removal. 

B. Coat damaged galvanized finish with zinc-enriched paint. 

C. Leave area of installation neat and free of debris caused by erection of fence.  

3.9 EXCAVATION, BACKFILL, AND COMPACTION 

A. Refer to Section 31 23 00, “Excavation and Fill.” 

3.10 SIGN INSTALLATION (GOVERNMENT-FURNISHED EQUIPMENT) 

A. Install government-furnished equipment property signs or no trespassing signs in areas 
as indicated by the TOC Construction Representative. 

B. Signs will generally be 24 in. x 24 in. or smaller and shall be attached to the wire fabric 
by the use of, as specified, hog rings. 

C. General sign locations will be located on all gates, 25 ft each side of gates, trail 
crossings, and at visible distances along the fence line, not to exceed 300 ft. 

3.11 TESTING 

A. The complete gate systems shall be adjusted to assure they are performing properly.  
Test gate through a minimum of ten full cycles and adjust to ensure operation without 
binding, scraping or uneven motion. 

END OF SECTION 32 31 13 
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SECTION 33 10 00 

WATER UTILITIES 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Raw/fire water. 

1.2 RELATED DOCUMENTS, CODES, AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. American National Standards Institute (ANSI) 

ANSI Z535.1 American National Standard for Safety Colors 

B. ASTM International (ASTM) 

ASTM 53 Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated, Welded and Seamless 

ASTM A234 Standard Specification for Piping Fittings of Wrought 
Carbon Steel and Alloy Steel for Moderate and High 
Temperature Service 

ASTM A865 Standard Specification for Threaded Couplings, Steel, 
Black or Zinc-Coated (Galvanized) Welded or Seamless, 
for use in Steel Pipe Joints 

C. American Water Works Association (AWWA) 

AWWA C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings 
for Water 

AWWA C110 Ductile-Iron and Gray-Iron Fittings 

AWWA C111 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and 
Fittings 

AWWA C151 American National Standard for Ductile-Iron Pipe, 
Centrifugally Cast 

AWWA C153 Ductile-Iron Compact Fittings 

AWWA C223 Fabricated Steel and Stainless Steel Tapping Sleeves 
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AWWA C502 Dry-Barrel Fire Hydrants 

AWWA C509 Resilient-Seated Gate Valves for Water Supply Service 

AWWA C600 Installation of Ductile-Iron Water Mains and Their 
Appurtenances 

D. Factory Mutual Engineering Corporation (FM) 

 Approval Guide, 2010 Edition 

E. Mission Support Alliance (MSA) 

WSU-PRO-OP-60412  Equipment and Piping Labeling 

F. National Fire Protection Association (NFPA) 

NFPA 24, 2016 Standard for the Installation of Private Fire Service Mains 
and Their Appurtenances 

NFPA 291 Recommended Practice for Fire Flow Testing and 
Marking of Hydrants 

NFPA 1963 Standard for Fire Hose Connections 

1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process. 

B. Approval Required 

1. Catalog data for items in Paragraph 2.2. 

2. Flushing: 

a. Procedure for pipe flushing required by Paragraph 3.3.B.  Facility 
specific details required in this procedure are: 

i. Water source. 

ii. Flow outlets. 

iii. How many hydrants will be opened to provide the flow capacity 
required by NFPA 24? 

iv. Water disposal location. 

b. Documentation of pipe flushing required by Paragraph 3.3.B. 

3. Pressure Testing: 

a. Procedure for piping pressure testing required by Paragraph 3.4.B. 
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b. Documentation of pipe pressure testing required by Paragraph 3.4.B. 

4. Working plans prepared and submitted in accordance with NFPA 24, Section 
4.1.3. 

5. Manufacturer’s installation instructions for any specially listed equipment, 
including descriptions, applications, and limitations for any devices, piping, or 
fittings. 

6. Procedure for planned impairment to connecting water supplies. 

7. Flow testing in accordance with NFPA 291, Chapter 4, and coordinated with 
Hanford Fire Marshal’s Office. 

8. Completion and signing of Contractors Materials and Test Certificates, per 
NFPA 24, Section 10.10.1. 

1.4 QUALITY ASSURANCE 

A. See the Contract Statement of Work for general requirements. 

B. Misrepresented Products:  See the Contract Statement of Work for required measures to 
prevent use of misrepresented products. 

C. Qualifications 

1. Contractor’s Material and Test Certificate for Aboveground and Underground 
Piping in accordance with Paragraph 3.4. 

2. Qualification of Inspectors:  A certified independent testing agency shall 
perform all required inspections and testing.  

3. Offsite contractors performing installation of underground fire mains shall be 
licensed fire protection contractors holding a State Level U license issued by the 
State of Washington. 

1.5 PERMITS 

A. Obtain and conspicuously post the following permits before starting work under this 
Section.  Permits are addressed by the TOC work control process. 

1. Excavation Permit:  See the Contract Statement of Work and Section 31 20 00, 
“Earth Moving.” 

2. A Hanford Fire Marshal permit shall be required for the installation of the water 
supply system and will be provided by WRPS. 

1.6 DELIVERY, STORAGE, AND HANDLING 

See the Contract Statement of Work for requirements. 
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PART 2  PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

See the Contract Statement of Work for substitution approvals. 

2.2 MATERIALS 

A. All pipe, fittings, valves, and hydrants shall be UL Listed or FM Approved for fire 
protection service in accordance with NFPA 24. 

B. Raw/Fire Water Pipe and Fittings: 

1. Ductile Iron Pipe (3 in. diameter and greater):  AWWA C151, Class 150. 

a. Joints:  Flanged per AWWA C110 or push-on joints, AWWA C111 
rubber gaskets. 

b. Fittings:  AWWA C110, Ductile-Iron or Gray-Iron, Class 250 or 
AWWA C153, Ductile-Iron Compact Fittings, Class 250 or XTRA 
FLEX®9 restrained joint high-deflection fittings. 

c. Pipe and Fittings:  Cement-mortar lining and asphalt seal coat in 
accordance with AWWA C104. 

2. Galvanized Steel Pipe and Fittings (3-in. and smaller):  ASTM A53, type E or S, 
galvanized, standard weight, Schedule 40. 

a. Joints:  Threaded. 

b. Fittings:  ASTM A865, threaded and galvanized. 

C. Valves 

1. Tapping Valves:  AWWA C509, UL listed or FM approved, Class 250, resilient 
wedge, non-rising stem, open left, 2-in.-square wrench nut. 

2. Gate Valves over 2 in.:  AWWA C509, UL listed or FM approved, Class 250, 
non-rising stem, open left, mechanical joint inlet and outlet with mechanical 
joint unassembled accessories or Mueller AquaGrip®10 System. 

3. Combination Air Valves:  Combination air/vacuum and air release type, cast-
iron or ductile iron body, single body or dual body type, APCO®11 or 
Val-Matic®12. 

 
9 XTRA FLEX is a registered trademark of United States Pipe and Foundry Company, LLC, Birmingham, Alabama. 
10 AquaGrip is a registered trademark of Mueller International, LLC, Atlanta, Georgia. 
11 APCO is a registered trademark of DeZurik, Inc., Sartell, Minnesota. 
12 Val-Matic is a registered trademark of Val-Matic Valve and Manufacturing Corporation, Elmhurst, Illinois. 
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D. Post Indicator Valve (PIV) 

1. PIV Valve:  See Paragraph 2.2.C, Gate Valves. 

2. PIV Indicator Post:  Adjustable type, telescoping barrel type, open left, complete 
with lower barrel sized for appropriate bury depth.  Locking handle, position 
indicator sign plates protected by non-breaking plastic windows, post assembly 
to match Gate Valve.  PIV indicator posts shall be painted Red. 

E. Fire Hydrant: Dry barrel type in accordance with AWWA C502, with compression type 
main valve which opens against pressure, 6-in. inlet with minimum 5-in. valve opening.  
Outlet, one 4-1/2 in. pumper nozzle and two 2 1/2-in. hose nozzles, including caps and 
chains.  Nozzle threads in accordance with National Standard fire hose coupling threads 
in accordance with NFPA 1963.  Hydrant operating nut and cap nuts in accordance with 
National Standard Pentagon in accordance with AWWA C502 and open in counter-
clockwise direction.  Stem seals, O-ring type.  Hydrant shall be Clow Medallion, 
M&H Model 929 or approved substitute.  Hydrants shall be painted chrome yellow. 

F. Hydrant Valve: See Paragraph 2.2.C, Gate Valves. 

G. Valve Boxes:  Cast-iron with top section and cover with lettering “WATER” cast on the 
cover, bottom section with base of size to fit over valve, barrel approximately 5 in. in 
diameter, adjustable cast-iron extension of length required. 

H. Flanges, Unions, and Couplings 

1. Mechanical or Push-On Type Pipe, and Fittings Below Grade. 

a. UL listed or FM approved. 

b. Megalug malleable iron retainer/restraint gland with epoxy or 
bituminous outside coating and 1/2 in. minimum diameter asphalt coated 
tie rods. 

I. Pipe Casing 

1. Raw/Fire Water:  AWWA C151, Class 150, Ductile Iron Pipe. 

a. Spacers:  Calpico Inc., Model M-Series Casing Insulators or equivalent. 

b. End Seals:  Calpico Inc., Model W End Seals or equivalent. 

J. Gaskets:  Gaskets containing asbestos are not permitted. 

K. Marker Tape:  Non-detectable, Brady Identoline®13 underground warning tape or 
similar. 

L. Tracer Wire:  #10 AWG THHN/THWN-2, yellow, solid copper. 

 
13 Identoline is a registered trademark of Brady Worldwide, Inc., Milwaukee, Wisconsin. 
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M. Threaded Pipe Joint Sealant:  Permabond®14 MH052 or approved substitute. 

N. Bitumastic®15: Koppers number 50 or Superservice Black. 

PART 3  EXECUTION 

3.1 PREPARATION 

A. Connection to existing fire main connections will require partial impairment to fire 
water supplies. 

B. No impairments to water supplies shall be executed without an approved Hanford Fire 
Marshal Permit. 

C. Water supply impairments shall be kept to the shortest time period through excavation, 
and pre-installation of piping, etc., to the extent practical. 

D. Keep piping systems clean during work.  Cap open ends when installation is not in 
progress.  Support pipe for full length of barrel. 

E. Refer to Drawings and Section 31 23 00, “Excavation and Fill,” for earth cover, 
warning tape, documenting new or exposed existing utility location, etc., requirements. 

F. All underground utility locations shall be identified by means of marking tape and 
tracer wire.  Place tape in backfill directly above the utility line at approximately 12 in. 
below grade. 

3.2 INSTALLATION 

A. Raw/Fire Water Pipe and Fittings 

1. Install pipe and pipe accessories in accordance with AWWA C600 (Ductile 
Iron), ASTM A234 (Steel), manufacturer’s instructions, NFPA 24, the drawings, 
and this Section. 

2. Install thrust restraint at all bends, tees, plugs, and caps in accordance with 
NFPA 24.  If concrete thrust blocks are used, size in accordance with details 
shown on the contract drawings. 

3. Make joints in threaded piping system with specified joint sealant.  Apply 
sealant sparingly to male threads only. 

4. Coat buried carbon steel accessories, such as tie-rods and clamps, with 16.0 mils 
of Bitumastic in one or two coats (10-24 hours between coats).  Allow 8 hours 
for Bitumastic to dry before backfilling. 

 
14 Permabond is a registered trademark of Loxeal Srl, Maderno, Italy. 
15 Bitumastic is a registered trademark of Koppers Company, Inc., Pittsburgh, Pennsylvania. 
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5. Use galvanized steel pipe where heat tracing is required.  Wrap heat tracing with 
insulation designed for the intended use (exterior, above or below grade as 
applicable). 

6. Install post barricades around fire hydrant and post indicator valves in 
accordance with the drawings and this Section. 

7. Install fire hydrants and hydrant connection valves in accordance with the 
drawing and this Section. 

8. Painting and Markings:  See Section 09 91 00, “Painting,” for preparation and 
painting. 

B. Horizontal Directional Drilling 

1. Crossing of paved streets or roadways or other areas, if approved by TOC 
Construction Representative, may be accomplished by horizontal directional 
drilling (HDD) whenever practical.  The HDD bore shall be kept to a maximum 
of 2 in. larger than the pipe.  Care shall be exercised to ensure the paved surface 
is not damaged during the drilling operation. 

2. Top of HDD shall have a minimum below grade bury depth of 42 in. and a 
minimum bury depth of 60 in. below any paved surface.  Depth shall not exceed 
excavation by standard, conventional means and shall be approved by TOC 
Construction Representative. 

3. When pulling in pipe the pulling force shall be monitored and kept below the 
Allowable Tensile Load (ATL) value of the pipe size and material per 
manufacturer’s recommendation.  Both pipe ends shall be monitored for 
continuous, smooth movement.  Pulling load from the equipment shall be 
monitored and the pipe lead end shall be equipped with a weak link device to 
disengage at the ATL or below.  Manufacturer’s procedures and design 
parameters shall be followed regarding the installation of their pipe material by 
HDD. 

C. Gate valves and hydrants shall be labeled in accordance with WSU-PRO-OP-60412. 

3.3 FIELD QUALITY CONTROL  

A. Flushing/Testing Preparation 

1. Furnish equipment and instruments required to perform mechanical cleaning.   

2. Obtain direction for disposal of flushing water from TOC Construction 
Representative.  See the Contract Statement of Work. 

B. Raw/Fire Water Line Flushing 

1. Flush raw water in accordance with NFPA 24 for below ground piping. 
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a. The underground pipe trench shall be partially backfilled between joints 
before testing to prevent movement of pipe. 

b. Notify TOC Construction Representative at least five working days 
before flushing of piping system for witnessing flush.  Flushing to verify 
that new lines are clean and acceptable. 

c. Flush piping with water for five minutes minimum, and until effluent is 
clean and contains no visible particulate matter.  Flushing pressure shall 
not exceed maximum operating pressure specified for the system.  
Flushing water supply shall have sufficient capacity to produce a full 
pipe (largest pipe size) flush. 

d. Document flushing of each piping system on NFPA Form, “Contractor’s 
Material and Test Certificate for Aboveground and Underground 
Piping,” in accordance with NFPA 24 and submit in accordance with 
Paragraph 1.3. 

3.4 FIELD INSPECTIONS AND TESTS  

A. Coordinate with the Hanford Fire Marshal’s office, Mission Support Alliance Water 
Utilities, and WRPS cognizant Fire Protection Engineer at least five working days in 
advance to: 

1. Witness performance of hot tapping activities. 

2. Witness inspection and testing prior to burial of piping. 

3. Conduct hydrant flow testing as directed. 

B. Raw/Fire Water Line Testing 

1. Furnish instruments, facilities, and labor required to conduct tests. 

2. Test gauges shall be calibrated and capable of measuring at least 1.5 times test 
pressure, but no more than four times test pressure. 

3. Document leak/pressure testing of each piping system on NFPA Form, 
“Contractor’s Material and Test Certificate for Aboveground or Underground 
Piping,” in accordance with NFPA 24 and submit in accordance with 
Paragraph 1.3. 

4. Perform tests after lines have been flushed and before joints have been 
backfilled for underground piping. 

5. Remove all air from piping and adequately restrain pipe prior to hydrostatic test 
for underground piping.  The last thrust block poured shall have cured a 
minimum of seven days prior to test. 

6. Test mainline at 200 psi for two hours or at 50 psi in excess of the maximum 
static pressure, whichever is greater, and measure leakage of raw water lines in 
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accordance with NFPA 24, Section 10.10.2.2, for underground piping.  Repair 
any unsatisfactory joints and retest. 

7. Install a temporary relief valve during pressure test.  Relief valve shall have a 
discharge capacity of at least 125 percent of the pressurizing device and be set to 
not more than 110 percent of the test pressure.  Demonstrate proper operation of 
relief valve before relief valve is attached to system for leak test and whenever 
there is cause to question operating accuracy of valve. 

END OF SECTION 33 10 00 
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SECTION 40 05 13 

PROCESS PIPING  

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. General requirements for tube, pipe, piping components, materials, fittings, valves, 
flanges, tanks and installation of process piping systems applicable to ASME B31.3, 
Process Piping, for Normal Fluid Service. 

B. Data sheets for valves, tanks, pumps and filter housings with filters. 

1.2 RELATED SECTIONS 

A. Section 22 05 29, “Hangers and Supports for Plumbing, Piping and Equipment.” 

1.3 RELATED DOCUMENTS/CODES AND STANDARDS  

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. American Society of Mechanical Engineers (ASME) 

ASME B&PVC, 2017 Boiler and Pressure Vessel Code 

 Section V Nondestructive Examination 

 Section IX Qualification Standard for Welding and Brazing 
Procedures, Welders, Brazers, and Welding and 
Brazing Operations 

ASME B1.1 Unified Inch Screw Threads (UN and UNR Thread Form) 

ASME B1.20.1 Pipe Threads, General Purpose (Inch) 

ASME B31.3, 2016 Process Piping  

B. American Welding Society (AWS) 

AWS D1.1/D1.1M, 2015 Structural Welding Code – Steel 

C. ASTM International (ASTM) 

ASTM A269/A269M Standard Specification for Seamless and Welded 
Austenitic Stainless Steel Tubing for General Service 
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ASTM A193 Standard Specification for Alloy-Steel and Stainless Steel 
Bolting for High Temperature or High Pressure Service 
and Other Special Purpose Applications 

D. Washington Administrative Code 

WAC 173-303-640   Dangerous Waste Regulations Washington State 

E. Equipment Lists 

H-2-838975 sh 1  Mechanical ETF Load-in Expansion Parts/Material List 

H-2-838976 sh 1  Mechanical ETF Load-in Expansion Equipment List 

H-2-838982 sh 1  Mechanical ETF Load-in Backup Sta Parts/Material List 

H-2-838983 sh 1  Mechanical ETF Load-in Backup Sta Equipment List 

F. Piping layout 

H-2-838975 sh 2-7  Mechanical ETF Load-in Expansion Piping Plan 

H-2-838982 sh 2-6  Mechanical ETF Load-in Backup Sta Piping Plan 

1.4 SUBMITTALS 

A. See contract Statement of Work for submittal procedures. 

B. Action Submittals - Materials 

1. Catalog Data: Include the Manufacturer’s name, model number, parts list, and 
brief description of equipment and its basic operational features. 

2. Design Data, Evaluations, and Calculations: An item may be considered unlisted 
due to its component type or its material of construction.  Such items shall 
adhere to the items below, respectively. 

a. Items that are unlisted due to component type shall be in accordance with 
ASME B31.3, paragraph 326.1.2 for metallic or A326.1 for non-metallic 
piping components. 

b. Items that are unlisted due to material of construction shall be in 
accordance with ASME B31.3, paragraph 323.1.2 for metallic or A323.1 
for non-metallic piping components. 

C. Action Submittals - Fabrication 

1. Qualifications 

a. Manufacturer Qualifications are required when specified items are not 
supplied (see Submittals in Paragraph 1.4.B.2). 
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b. Installer Qualifications. 

c. Test, Nondestructive Examination (NDE), and Inspection Qualifications 
Records - Subcontractor and Supplier inspectors are required to have 
certifications and experience commensurate with the examinations or 
inspections. 

d. Examiner Qualifications/Certifications. 

2. Welder and Bonding Qualifications 

a. Welder and Bonding Qualification Records. 

b. Welding and Bonding Procedure Specifications (WPS). 

c. Welding and Bonding Procedure Qualification Record (WPQR). 

3. Test and Inspection Plan 

a. The Supplier shall provide an Inspection and Test Plan and Procedures 
for review and approval.  All inspections and tests, including inspection 
and testing forms, logs shall be documented and submitted for review 
and approval. 

b. Subcontractor shall provide a Field Test and Inspection Plan and 
Procedures for installed process plant piping and ancillary equipment. 

4. Test Reports 

a. Factory Acceptance Test Report. 

b. NDE Test Reports. 

c. Field Test and Inspection Report. 

d. AMSE B31.3 Test Report 

5. Certifications 

a. Instrument Calibration Certificates for equipment used during the 
Factory Acceptance Test 

b. Certified Material Test Reports for metallic piping and components 
required by the code of record specified below: 

i. ASTM A269. 

c. Certificate of Compliance to show compliance to the applicable codes 
and standards as identified in this specification. 

D. Closeout Submittals 
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1. Operation & Maintenance Manual  

1.5 QUALITY ASSURANCE 

A. Material Control Procedure  

1. Work shall be performed in accordance with an approved Material Control 
Procedure.  This procedure shall describe the control methods and 
documentation used to handle and monitor the use of controlled materials 
(piping component, fasteners, and welding filler rod and other components).   

2. The procedure shall follow manufacturer’s requirements for receiving, storage, 
handling, and preservation to minimize deterioration. 

3. Segregation of carbon steel and stainless steel material and tools shall be 
maintained throughout fabrication. 

4. The procedure shall also address procurement through processing and final 
assembly.   

5. Subcontractor and Suppliers must provide protection against the weather, 
acceleration forces, airborne contamination, and physical damage for the 
equipment procured under this specification. 

B. Inspection, Testing, and NDE 

1. The Supplier shall perform inspection and testing to verify the conformance of 
the item to the specified requirements defined in Part 2 of this section, as well as 
any Supplier requirements as defined as part of the Suppliers Quality 
Assurance (QA)/Quality Control program. 

2. The Supplier shall provide an Inspection and Test Plan indicating all testing and 
inspection functions to be performed, including hold points during fabrication 
and assembly, as well as during the Factory Acceptance Testing. 

3. All inspection and testing functions shall be performed by qualified personnel 
using qualified procedures in accordance with specified requirements. 

4. Hold points are required during the fabrication process to allow inspection, 
verification, or approval by WRPS before the Supplier does further work.  Hold 
points shall be identified within the Inspection and Test Plan, with provisions for 
WRPS review and acceptance.  WRPS has the right to waive Hold Points at 
their discretion. 

5. Inspection Records: The Supplier shall appropriately record, submit and 
maintain records documenting the inspection and/or test then submit the 
completed Inspection Record as part of the QA Document Package.  The status 
of all planned and executed inspection and testing activities shall be logged and 
traceable to ensure that the required inspection and testing have been performed, 
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and any items that have failed inspection or testing are not inadvertently 
installed or implemented. 

C. Qualifications 

1. Welder Qualifications Subcontractor shall provide documentation that all 
personnel have passed relevant qualification tests per ASME B31.3 for joining 
processes involved and that certification is current. 

a. Metallic Pipe:  Welders and brazers shall be qualified in accordance with 
ASME B31.3 Section A328.2. 

b. Steel Support Welding (not touching the pressure boundary):  Qualify 
processes and operators to AWS D1.1/D1.1M. 

2. Welding Procedures 

a. Welding/Brazing procedures shall be qualified according to 
ASME B&PVC, Section IX. 

3. Qualification of Examination Personnel: 

a. Personnel performing other examination shall be certified in accordance 
with contractor’s written practice.  Personnel performing nondestructive 
examination to the requirements of ASME B31.3 shall be qualified and 
certified for the method to be utilized following a procedure as described 
in ASME B&PVC, Section V, Article 1, T-120 (e) or (f). 

b. Certifications of examination personnel shall be maintained for the 
Owners Inspector’s review. 

c. Examination records including examiner’s qualifications and procedures 
shall be retained for at least 5 years per ASME B31.3, Section 346.3. 

4. Owner’s Inspector shall be qualified in accordance with ASME B31.3 
Section 340 and Construction Management – Field Engineering.  WRPS shall 
act for DOE to designate Owner’s Inspectors or Representatives. 

5. Manufacturer Qualifications 

a. Must have a minimum of five years of experience. 

b. Must have maintenance service based within 200 miles radius of 
installation. 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. All tubing and piping shall be designed to operate in the environmental conditions 
specified project requirements documents. 
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PART 2  PRODUCTS 

2.1 THREADED JOINTS AND FASTENERS 

A. Threaded joints: Unless otherwise noted, all threaded joints shall be NPT (tapered 
threads) complying with ASME B1.20.1, Pipe Threads, General Purpose (Inch).  The 
threaded joint assembly shall be in accordance with ASME B1.20.1, 3.1.9 “Wrench-
Tight Engagement between External and Internal Taper Threads.” 

B. Fasteners are to be in accordance with ASME B1.1 UNS Classes 1A (external) and 1B 
(internal) uncoated unless otherwise specified. 

2.2 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. See contract Statement of Work for substitution procedures. 

B. Proposal of unlisted components is strongly discouraged and will be evaluated in 
accordance with the contract Statement of Work.  Substitutions will be allowed only if 
the Subcontractor can demonstrate that the product can meet the same code 
requirements of the item specified in the design.  Costs associated with evaluation of 
unlisted components shall be the responsibility of the Subcontractor. 

C. If an unlisted component alternate is proposed, the manufacturer must submit Design 
Data in accordance with Paragraph 1.4.B.2. 

2.3 SEISMIC PERFORMANCE REQUIREMENTS 

A. The piping, tubing, and supports shall remain in place without separation of any parts 
when subjected to the design basis earthquake as represented by the seismic forces 
derived from the criteria indicated on the drawings. 

2.4 PIPING/TUBING/FITTINGS  

A. Piping and Fittings:  See details specified on the Drawings. 

2.5 VALVES 

A. Valves: See data sheets attached at end of this section. 

2.6 TANKS 

A. Tanks: See data sheets attached at end of this section. 

 

PART 3  EXECUTION 

3.1 GENERAL 

A. Piping (and tubing) Systems:  Fabricate, inspect, examine, and test in accordance with 
ASME B31.3.   
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B. Piping systems include all piping components (including pressure retaining portions of 
instruments), pipe fixtures, clamps and supports, instrument mounting plates and their 
attachment to structural framework. 

3.2 TAGGING & MARKING 

A. To facilitate identification and assembly in the field, each pipe spool shall be 
conspicuously marked on the outside surface of each end with a spool piece 
identification number as identified in the isometric drawing, drawing, or line list. 

B. The identification numbers shall permanently-attached barcode stickers are an 
acceptable alternative. 

C. For austenitic stainless steel and nonferrous alloys, the marking paint required for piece 
numbers or color coding shall contain no harmful metal or metal salts such as zinc, lead, 
or copper which cause corrosive attack upon heating.  Marking materials shall contain 
no halides.  Markings shall not be water soluble. 

D. Nameplates shall be attached by seal welding, permanent adhesive or stainless steel 
wire.  Nameplates shall include: 

1. Purchase order number. 

2. Manufacturer’s name and address. 

3. Identification number. 

4. Size. 

5. Pressure class (if applicable). 

6. Fluid Service. 

7. System Application(s). 

3.3 PREPARATION 

A. Pre-Assembly 

1. Verify materials are correct before assembly in accordance with the accepted 
Material Control Procedure. 

2. Fastener materials shall be free of nicks, burrs, chips, dirt, and damage (inspect 
threads, shank, and nuts).  All damaged fasteners must be replaced. 

B. Notify TOC Construction Representative at least 1 week  (5 working day) in advance to 
arrange for onsite witnessing by an Independent Qualified Installation Inspector, or an 
Independent Qualified Registered Professional Engineer (IQRPE), as required by WAC 
173-303-640. 
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3.4 FABRICATION 

A. Piping shall be fabricated in accordance with the provided drawings. 

B. Welded Joints 

1. Welding procedures, pre-weld cleaning, and weld dimensions, shall be per 
contract Statement of Work. 

2. Unless noted otherwise on the isometric drawing, field fit-up welds shall include 
6 in. of pipe beyond the length required. 

3. Weld joints shall meet the approved WPS joint requirements. 

3.5 ERECTION 

A. Compression joints shall be per manufacturer’s recommendations. 

B. Install all piping shown on the construction drawings per manufacturer’s recommended 
procedures and this Section. 

C. Deviations from locations identified on the drawings must be approved by WRPS and 
documented for incorporation into as-built drawings. 

D. Route piping in an orderly manner and maintain gradient.  Route parallel and 
perpendicular to walls and equipment to allow service and maintenance. 

E. Install piping to maintain headroom and ensure that it does not interfere with use of 
space or take more space than is necessary.  Piping shall not block access to manholes, 
access covers, etc. 

F. Group piping whenever practical at common elevations. 

G. Wedges shall not be used to laterally contain or position pipe for closure fit-ups. 

H. Valves shall be placed to permit easy operation and access and be installed upright 
where possible.  Valve stems shall be upright or horizontal, not inverted. 

I. Flanged dielectric connections shall be installed with dielectric bolt insulators. 

J. Identification and/or traceability marks of piping components shall not be removed or 
hidden by surface treatment, coating, or subdividing during installation unless other 
identification methods are implemented to ensure that all markings are properly 
transferred and traceability documentation is maintained for the components.  Installer 
must verify that items are correct for the installation and have legible identification 
markings. 

K. Threaded Joints 

1. Compound or lubricant used on bolt threads shall be suitable for the service 
conditions and shall not react unfavorably with either the service fluid or the 
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piping material.  Reference manufacturer’s recommendations for suitable 
compounds and lubricants.  Lubricant for stainless steel shall contain no 
chloride. 

2. Provide non-conducting dielectric connections whenever joining dissimilar 
metals in liquid systems with corrosion potential. 

3. The threaded joint assembly shall be in accordance with ASME B1.20.1 3.1.9 
“Wrench-Tight Engagement between External and Internal Taper Threads.” 

L. Flanged Joints 

Note:  Fasteners shall be lubricated with: 

 Bostik “Never-Seez” Regular Compound 

 Bostik “Never-Seez” Nickel Special Grade Compound 

1. Perform the following steps when torqueing flange bolts: 

a. Torque all nuts (or bolts); not to exceed 25% of specified value. 

b. Torque all nuts (or bolts) in sequential order to 50% of specified value. 

c. Torque all nuts (or bolts) in sequential order to 75% of specified value. 

d. Torque all nuts (or bolts) in sequential order to 100% of specified value. 

e. In rotational order complete a 0 to 360° bolt check of torque values. 

2. Use a Torque Wrench calibrated for the range in which it will be used. 

3. The specified torque for this application when using a ASTM A193, Grade B8M 
fastener is 75 ft-lbs. Torqu values from design drawings to be used where 
applicable. 

Note:  A torque value of 75 ft-lbs. will provide 7525 lbs of clamping force per 
fastener when the fastener is properly lubricated.  
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Eight Bolt Flange Arrangement, Figure 1 

 

 

M. Flare Joint 45 Degree (SAE J513) 

1. Cut tubing squarely and clean tube end thoroughly to remove burrs. 

2. Place nut onto tube.  Place threaded end of nut toward end of tube. 

3. Flare tube end with flaring tool to provide 45° flare.  

4. No scratches, breaks, or other mars at sealing surface of flare shall be permitted. 

5. Clamp tube flare between nut and nose of fitting body by screwing nut on 
finger-tight.  Tighten with a wrench an additional 1/4 turn for a metal-to-metal 
seal. 

N. Flare Joint 37 Degree (SAE J514) 

1. Flaring of the tubing will meet the manufactures requirements.   

2. Power flaring is quicker and produces more accurate and consistent flares 
compared to hand flaring.  Therefore, it is a preferred method of flaring.  Hand 
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flaring should be limited to places where power flaring tools are not readily 
available. 

3. Cut tubing squarely and clean tube end thoroughly to remove burrs. 

4. Place nut and sleeve if used onto tube in the proper sequence.  Place threaded 
end of nut toward end of tube. 

5. Flare tube end with flaring tool to flare tubing.  Flares will be within the 
minimum and maximum flare outside diameters.  Inspect flare for surface 
quality. 

6. No scratches, breaks, or other mars at sealing surface of flare shall be permitted. 

7. Align the component and hand tighten fitting.  With proper tube flare alignment 
with the nose of the fitting, tighten the nut to appropriate torque value shown in 
the manufacturer’s literature. 

8. Torque tolerances: 

a. 2 ft-lbs if torque value is 50 ft-lbs or less. 

b. 4 ft-lbs if torque value is greater than 50 but less than 100 ft-lbs.  

c. 4% of torque value if greater than 100 ft-lbs. 

O. Final Assembly Cleaning  

1. Subcontractor shall be responsible for the cleanliness and integrity of the 
system.  Internal and external of pipe, tube, and components shall be free of 
loose scale, sand, dirt, paint, metal chips, filings, flux, slag, weld spatter, mill 
scale, rust, grease, oil, waxes, or other contaminants that are easily seen with the 
unaided eye. 

2. Consult manufacturer’s recommendation for the use of acids and cleaning agents 
to prevent damage.  Cleaning agents used with stainless steel systems shall 
contain no more than 50 ppm halide content. 

3. Ensure safeguards are taken to protect personnel from hazards of cleaning, 
which may include but not be limited to flying particulates, corrosive chemicals, 
and harmful vapors. 

4. A suitable chemical and/or mechanical cleaning method shall be used, if 
necessary, to clean all surfaces. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Follow Section 22 05 29, “Hangers and Supports for Plumbing, Piping and Equipment,” 
as applicable. 
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3.7 INSULATION INSTALLATION 

A. See applicable design drawings for insulation. 

3.8 EXAMINATION, TESTING, AND INSPECTION 

A. For the purposes of this Section, the Subcontractor (constructor) is responsible for all 
tasks identified as examination and testing.  CWI activities are considered examination.  
Owner’s Inspector activities are considered inspection. 

B. Examination 

1. Pipe examinations shall be performed after fabrication, after required heat 
treatment, and before leak testing. 

2. Both the extent of examination and acceptance criteria shall be in accordance 
with ASME B31.3, paragraph 341 Examination and Section A341 Examination 
for non-metallic systems, as applicable. 

3. When pneumatic testing is planned 100% of all threaded, bolted, and other 
mechanical joints shall be examined. 

4. Any items rejected because of defects shall be repaired, replaced, and examined 
per this Section and ASME B31.3. 

5. Methods of examination shall be per ASME B31.3 Section 344. 

6. In-process examination of welds may replace radiographic or ultrasonic 
volumetric analysis for all welding per ASME B31.3, Section 344.7. 

C. Hydrostatic (Water) Testing per ASME B31.3 for Normal Fluid Service: 

Process piping shall be hydrostatically tested per design drawings. 

Notify TOC Construction Representative at least 1 week (5 working days) in advance to 
arrange for onsite witnessing of the above described testing (a hold/witness point) by an 
Independent Qualified Installation Inspector, or an Independent Qualified Registered 
Professional Engineer (IQRPE), as required by WAC 173-303-640.  

1. Use potable water as test medium.  Do not fill system until the WRPS has 
approved the source of water supply. 

2. Provide vents at high points to release trapped air while filling system. 

3. Provide drains at low points for complete removal of test liquid. 

4. Follow ASTM E1003 for detecting leaks or use other enhanced detection 
methods like pressure decay or vacuum decay techniques. 

5. After the test duration reduce pressure to design pressure and visually examine 
the system for leaks. 
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6. Drain system if there is a potential for freezing, e.g., no heat in building, coil in 
outside air stream, or other similar situations. 

D. Inspection 

1. Owner’s Inspector shall have access to any and all design, fabrication, 
manufacture, fabrication, heat treatment, assembly, erection, examination, 
testing , records, documentation or other project information or activities to 
verify that all required examinations and testing have been completed and to 
inspect the piping to the extent necessary to be satisfied that it conforms to all 
applicable examination requirements of the Code and of the engineering design 
and to perform the role defined in ASME B31.3. 

2. Owner’s Inspector is the final authority on acceptance of the project 
examination, or test. 

E. Notify TOC Construction Representative at least 1week (5 working days) in advance to 
arrange for onsite witnessing of by an Independent Qualified Installation Inspector, or 
an Independent Qualified Registered Professional Engineer (IQRPE), as required by 
WAC 173-303-640.  

Attachment 1 for 40 05 13 

Datasheets 
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SECTION 40 05 22 

HOSE-IN-HOSE TRANSFER LINE  

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Installation of the Hose in Hose Transfer Line (HIHTL) piping will include connections 
in the Backup Unloading Station Building 2025EG and in the Sump Area 2025EC near 
at ETF Load-In Facility Building 2025ED.  The furnished HIHTL assembly will consist 
of a flexible primary hose installed within a secondary encasement hose.  All HIHTL 
connections will be made as described in Paragraph 3.3.  The primary hose or secondary 
hose will be wrapped with heat tape and with insulation. 

1.2 RELATED DOCUMENTS/CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. American Society of Mechanical Engineers (ASME) 

ASME B31.3, 2016 Process Piping 

B. Hanford Documents  

H-2-838964, Shts. 3-4 Mechanical ETF Load-In Expansion, Enlarged Plan 

H-2-838977, Sh. 3 Mechanical ETF Load-In Expansion, P&ID 

H-2-838984, Sh. 3 Mechanical ETF Load-In Back Up Sta, P&ID 

H-2-838985, Shts. 1-6 Mechanical ETF Load-In Expansion, HIHTL Assembly 

RPP-14859 Tank Farms Documented Safety Analysis 

TFC-ENG-STD-12, E-2 Tank Farm Equipment Identification Numbering and 
Labeling Standard 

TFC-ENG-STD-21, D-11 Hose-in-Hose Transfer Line 

C. Washington Administrative Code (WAC) 

WAC 173-303-640 Dangerous Waste Regulations Washington State 

1.3 SUBMITTALS 

A. See Contract Statement of Work for the submittal process. 
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B. Approval Required 

1. HIHTL assembly procedure as required by Paragraphs 3.3.H and 3.3.K. 

2. Documentation of inspections required by Paragraph 3.4. 

3. Leak test procedures required by Paragraph 1.4.C. 

4. Test results for Leak Testing performed for Paragraph 3.5. 

1.4 QUALITY ASSURANCE 

A. The HIHTL system is classified as QL-3. 

B. Misrepresented Products:  See Contract Statement of Work for required measures to 
prevent use of misrepresented products. 

C. Leak Testing Procedures:  Leak testing procedures shall be in accordance with 
ASME B31.3 and this Specification.  Maintain copies of procedures at jobsite 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. See the Contract Statement of Work for general requirements. 

B. HIHTL materials shall be stored as follows and any additional manufacturer 
recommendations: 

1. Hose assembly shall be stored as shipped, on reel, in either vertical or horizontal 
position. 

2. Hose assembly should be stored in its original shipping/packing materials so that 
plastic wrapping and cardboard covering will provide some protection against 
possible deteriorating elements.  Additionally, if stored outside, the material 
shall be covered with a tarpaulin or other protective covering. 

3. Hose ends shall be kept covered by wrapping in plastic and securing. 

4. Exposure to direct and reflected sunlight should be avoided.  If the hose is 
exposed to the sun for a prolonged period, a section of hose should be inspected 
for deterioration every two years.  Inspect hose for any damage to or holes in 
insulation and inspect fittings for visible damage.   

5. Optimum storage area is in a covered area that is cool and dark, and free of 
dampness and mildew. 

6. Maximum shelf life is seven years. 
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PART 2  PRODUCTS 

2.1 MATERIALS AND EQUIPMENT  

A. Unless otherwise noted on drawings, HIHTL system materials will be bought by the 
project. 

B. Bolt thread lubricant (high stress compound, anti-seize). 

C. Calibrated torque wrenches. 

D. Shielding materials as indicated on Drawings. 

PART 3  EXECUTION 

3.1 EXAMINATION 

Examine designated routing for the HIHTL systems and notify TOC Construction 
Representative in writing of conditions detrimental to proper and timely completion of work.  
Do not proceed with work until unsatisfactory conditions have been addressed and/or corrected. 

3.2 PREPARATION 

A. Assigned personnel to perform work have reviewed and are familiar with the HIHTL 
system, associated handling recommendations, and the connection methods for HIHTL 
assemblies. 

B. Prepare routing path and tie-in connections for installation of HIHTL assemblies.   

C. Notify TOC Construction Representative prior to installation of HIHTL for witnessing 
of activities by an Independent Qualified Installation Inspector, or an Independent 
Qualified Registered Professional Engineer (IQRPE), as required by WAC 173-303-
640. 

3.3 INSTALLATION 

A. Prior to final joining of secondary hose connections, verify heat tracing is spliced and/or 
heat trace lead is clear of the joint and available for termination. 

B. Install HIHTL assemblies, supports, anchors and insulation as shown on the Drawings. 

C. Use care in unwrapping plastic and cardboard to avoid damage to hose, fittings, and 
heat trace. 

D. If a spindle is used to unroll hose, provisions must be in place to slow the reel as it 
unwinds to control the roll off of the hose. 

E. Never pull on HIHTL assemblies by the ends alone.  Use a choker strap at some point 
along the hose length. 
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F. If temperatures have been below 32°F, the hose may be stiff and require warming 
before installation.  Notify Company for instructions if warming is required. 

G. Leave assembly connections covered and protected until in place to actually connect 
assembly to equipment. 

H. Connect primary hose joints using a qualified quality-controlled procedure per 
manufacturer’s directions. 

1. Primary hose connections are male to female ChemJoint and 2” 150lb raised 
face flange.   

2. See H-2-838964. 

3. The male and female threads have been treated with Everlube®16, a dry film 
lubricant.  No additional lubricant or anti-seize material should be applied.   

4. The o-ring should have one white and two yellow dots visible indicating it is the 
specified material, ethylene propylene diene monomer (EPDM).   

5. Verify cleanliness, correct o-ring, and then join the hose assembly.   

6. Torque for the ChemJoint fitting is 200 ft-lbs or hand tight plus 1 to 1 1/2 
notches of the nut.  Contact Company for clarification on turn of the nut torque 
method from vendor information.   

7. Apply set screws and tighten with 1/8-in. Allen wrench to the point that the 
ChemJoint nut cannot turn. 

I. Test primary hose in accordance with Paragraph 3.5. 

J. Prior to final joining of secondary hose connections, verify heat trace is spliced and/or 
heat trace lead is clear of the joint and available for termination. 

K. Connect secondary hose joints using a qualified quality-controlled procedure per 
manufacturer’s directions. 

1. Secondary hose connections will be one of two types.  One joint will be flange 
connector consisting of 6 in., 150 lb raised face flange that would bolt directly to 
a hose support.  The other joint will be a 4-inch pipe stub clamped to a hose 
support.   

2. Make both of these connections in accordance with details shown on the 
Drawings.   

3. Verify cleanliness of the visible area of hose and connection.   

 
16 Everlube is a registered trademark of Metal Improvement Company, LLC, Paramus, New Jersey. 
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4. Apply approved lubricant to flange bolt threads and tighten in sequence that 
uniformly loads the gasket. 

3.4 CONSTRUCTION QUALITY CONTROL 

A. Notify TOC Construction Representative prior to installation of tank system 
components for witnessing of activities by an Independent Qualified Installation 
Inspector, or an Independent Qualified Registered Professional Engineer (IQRPE), as 
required by WAC 173-303-640. 

B. TOC Construction Representative prior to installation of HIHTL for witnessing of 
activities by an Independent Qualified Registered Professional Engineer (IQRPE), as 
required by WAC 173-303. 

C. Perform visual inspection of encasement hose for damage.  Minor cosmetic damage to 
the insulation is acceptable.  If visible damage is present, inspect for potential leak paths 
and notify Company.  If suspect, remove hose from service and retest. 

D. Inspect the HIHTL assembly connections are clean and free of debris. 

E. Inspect the hose assemblies and connections described in Paragraph 3.3.  Verify final 
connections have been properly assembled and torqued. 

F. Refer to Section 40 41 00, “Process HIHTL, Piping, and Equipment Heat Tracing,” for 
heat trace testing requirements. 

G. Perform visual inspection of equipment insulation for excessive damage.  Minor 
cosmetic damage to the insulation is acceptable.  Record results. 

3.5 FIELD INSPECTIONS AND TESTS 

A. Pressure and Leak Testing 

1. Install one temporary relief valve during testing to protect HIHTL against over-
pressurization.  Tag each relief valve used to show serial number, inspector, 
date, and pressure setting.   

2. Joints and connections to be tested shall be visible and accessible during tests. 

3. Isolate instruments and other items which could be damaged by test pressures. 

4. Perform leak test for primary hose connection per TFC-ENG-STD-21. 

Note: Leak testing per this Section will be performed on components that have 
already been hydrostatically tested as subassemblies per ASME B31.3.   

a. Leak testing of the HIHTL primary hose assembly connections shall be 
performed by visual observation.  The connection leak testing shall be 
performed with water at the interfacing water system pressure except 
when (a) there is no waste transfer system valve downstream of the 
connection; or (b) closing the valve with water flowing causes a flow 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 556 of 581



RPP-SPEC-63839, Rev. 1 

40 05 22 – 6 

transient (water hammer) that could damage safety-significant waste 
transfer system structures, systems, or components.  For this leak test, 
the interfacing water system pressure is maintained at the connection for 
at least ten min.  If there is no valve downstream of the connection or 
closing the valve causes an unacceptable water hammer, leak testing is 
allowed with water flowing through the connection.  This leak test 
requires a minimum water flow of 200 gal through the connection after 
flow is established in the line.  If leak testing with water is not practical 
(i.e., no available water source), leak testing may be performed at the 
beginning of the initial waste transfer through the connection.  This leak 
test also requires a minimum waste flow of 200 gal through the 
connection after flow is established in the line. 

Leakage observed at the HIHTL primary hose assembly connections 
during the leak test shall be eliminated.  Subsequent leak testing of 
HIHTL primary hose assembly connections is not required unless the 
connection is unmade and remade.  

5. Secondary Hose 

a. Perform pneumatic pressure test of the encasement hose at 10 +/- 2 psig.  
Maintain pressure for ten minutes.  Apply soap bubble solution to ensure 
no leakage at connections and any other location specified by the TOC 
Construction Representative.  Where isolation of a connection is not 
possible, perform a final visual examination of the joint 
configuration/makeup to verify it conforms to the Drawings.  Record 
results.  The pressure relief valve shall be set at  50 psig.  The 
secondary hoses have a minimum design pressure of 60 psig (or greater) 
and therefore a pressure relief valve setting of 50 psig does not pose a 
safety concern. 

6. Document testing of each HIHTL system on Pressure Test Certification.  Use 
separate forms to describe and record each system.  Under “Description” 
describe HIHTL system in enough detail for correlation to Drawings, as 
applicable.  For systems tested segmentally, indicate continuity in “Description” 
to ensure that entire systems have been tested. 

B. Notify TOC Construction Representative at least 24 hours (1 working day) in advance 
to arrange for onsite witnessing of the testing described in this section by an 
Independent Qualified Installation Inspector, or an Independent Qualified Registered 
Professional Engineer (IQRPE), as required by WAC 173-303-640.  
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SECTION 40 05 22– ATTACHMENT 1 

IDENTIFICATION OF PIPING SYSTEMS 

GENERAL 

Identification of piping systems shall be in accordance with the American Standard Scheme for 
Identification of Piping Systems, ANSI/ASME A13.1, as supplemented herein, and with TFC-
ENG-STD-12, “Tank Farm Equipment Identification Numbering and Labeling Standard.” 

LOCATION 

 Except as provided below, identification shall be located adjacent to outlets, valves, flanges, 
unions, changes-in-direction, where pipes through walls, floors, or ceilings, and along an 
uninterrupted length of pipe or hose at maximum intervals of 50 ft.  Each line or branch in 
shall have a least one identification. 

 Where a number of outlets, valves, flanges, unions, or changes of direction make 
identification at each item impracticable, they may be spaced at approximate 6-ft intervals, 
preferably adjacent to valves.   

 Legend shall be located on pipe so that it can be read easily from operator’s normal viewing 
position.  Labels shall be placed on readily visible lower quadrant of overhead pipes, an on 
an upper quadrant of pipes below normal eye level.   

LEGEND 

 Positive identification of piping system content shall be by lettered legend giving name of 
content in full or abbreviated form.  Legends may also be as specified on the Drawings or in 
other specifications.   

 Abbreviation of words in legend may be used only where unavoidable due to space 
limitations.   

 Legend shall include nominal operating pressure and/or temperature when specified.   

 An arrow indicating direction of flow shall be placed near legend on pipes normally having 
a flow in 1 direction only.  Color and size of arrow shall be consistent with color and size of 
legend letters.   

 Legend shall be located on or adjacent to classification color band.  
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APPROVED LABELS 

 Legend and color classification may be accomplished by use of approved labels that 
conform to this Standard and are suitable for temperature of surface to which they are 
applied.  Approved labels include the following: 

 Stock System #4 Pipe Markers 
www.pipemarker.com 
 
Brimar Industries  
P.O. Box 467 / 64 Outwater Lane 
Garfield NJ 07026  
Ph: 800-274-6271 
 
High Performance Pipe Markers 
www.bradyid.com 
 
Brady WORLDWIDE 
6555 W. Good Hope Rd 
Milwaukee, WI 53223 
 

 Single-word labels may be combined to form complete legends.  Individual-letter labels 
shall not be combined. 

 Labels shall be installed after painting is complete. 

CLASSIFICATION COLOR shall conform to ANSI/ASME A13.1 

END OF SECTION 40 05 22 
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SECTION 40 41 00 

PROCESS HIHTL PIPING AND EQUIPMENT HEAT TRACING 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. Installation and testing of above and below grade water and process piping heat tracing. 

B. Installation and testing of above ground, in trench, and in pit process Hose-in-Hose 
Transfer Line (HIHTL) heat tracing. 

1.2 RELATED DOCUMENTS /CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. American National Standards Institute (ANSI) / American Society of Mechanical 
Engineers (ASME) 

ANSI/ASME A13.1 Scheme for the Identification of Piping Systems 

B. Hanford Documents 

RPP-14859, Rev. 14 Specification for Hose-In-Hose Transfer Lines and Hose 
Jumpers 

C. National Electrical Contractors Association (NECA) 

NECA 1 Standard Practices of Good Workmanship in Electrical 
Construction 

NECA 202 Standard for Installing and Maintaining Industrial Heat 
Tracing Systems 

D. National Fire Protection Association (NFPA) 

NFPA 70, 2017 National Electrical Code (NEC) 

1.3 SUBMITTALS 

A. See the statement of Work for the submittal process.  

B. Approval Required 

1. Submit test procedures to be used with acceptance criteria prior to testing. 
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2. Submit records of inspections, tests, and adjustments described in 3.34. 

C. Approval not required 

1. Catalog Data:  With delivery, submit five copies of catalog data for heater cable, 
thermostat, controls, fittings, indicator lights, and hose markers. 

a. Includes rated capacities, operating characteristics, specialties, and 
accessories. 

2. Operation and Maintenance Data:  With delivery, submit five copies of 
operation and maintenance instructions 

3. Warranty:  Manufacturer agreement for replacement of electric heating cable 
due to failure in materials or workmanship. 

1.4 QUALITY ASSURANCE 

A. Misrepresented Products: See the Statement of Work or required measures to prevent 
use of misrepresented products. 

B. Products shall be obtained from qualified suppliers, meeting NEC requirements, or be 
commercial grade items meeting acceptance criteria specified in this Section.  
Commercial grade dedication will be performed by Buyer. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. See the Contract Statement of Work for general requirements. 

B. Receive, store, protect, and handle products according to NECA 1, and NECA 202. 

PART 2  PRODUCTS 

2.1 SUBSTITUTES 

A. See the Statement of Work for substitution approvals. 

2.2 MATERIALS 

A. General 

1. Furnish electric heat tracing system(s) as described in the procurement 
specification (RPP-14859), and on the Drawings with all components, controls, 
and accessories required for a complete and operating system.   

2. Self-Regulating, Parallel-Resistance Heating Cable System 

3. 5 W/ft Self-Regulating Heat Trace Cable, 120V.  Raychem 5BTV1-CT. 

4. 5 W/ft Self-Regulating Heat Trace Cable, 240V.  Raychem 5BTV2-CT. 
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5. 8 W/ft Self-Regulating Heat Trace Cable, 240V.  Raychem 8BTV2-CT. 

6. End Seal Kit.  Raychem E-150. 

7. Power Connection box with Red Indicating Light.  Raychem JBM-100-L-A (for 
multiple connections) or JBS-100-L-A (for single cable connections). 

8. Splice Kit.  Raychem S-150.  For all below grade splices. 

9. Above Insulation Splice Kit Tee. Raychem T-100.  For all above grade splices. 

10. Above Insulation End Seal Kit with Light.  Raychem E-100-L-A. 

11. Glass Tape.  Raychem GS-54. 

B. Markers:  Furnish HIHTL and pipe markers with the words “ELECTRIC TRACED” 
printed with UV-stable black ink on a durable yellow background.  Meet the 
requirements of the ASME (ANSI) A13.1, Scheme for the Identification of Piping 
Systems.  Provide materials and styles that are suitable for outdoor environments.  

C. Piping: See Section 40 05 13, “Process Piping.” 

D. Insulation: See Section Section 22 07 13, “Piping Insulation.” 

PART 3  EXECUTION 

3.1 PREPARATION 

A. Examine surfaces and substrates to receive electric heating cables for compliance with 
requirements for installation tolerances and other conditions affecting performance. 

1. Surfaces to receive heat tracing shall be cleaned of all dirt, oil, scale, rust, and 
other foreign matter, and shall be dry and free of frost during installation of heat 
trace cable. 

2. Ensure surfaces and pipe in contact with electric heating cables are free of burrs 
and sharp protrusions. 

B. Heat tracing cabling shall fit within the HIHTL or piping insulation as shown on the 
Drawings. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General 

1. Install electric heating cable according to the manufacturer’s instructions, and in 
accordance with NECA 202, “Standard for Installing and Maintaining Industrial 
Heat Tracing Systems.”   
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2. Electric heating cables will be installed after piping has been tested and before 
insulation is installed. 

3. Waterproof all terminations and electrical connections. 

4. Heater cable will be attached directly to the pipe using the heating cable 
manufacturer’s adhesive backed glass fiber tape at at 1-ft intervals. 

5. Connect wiring in accordance with Section 26 05 19, “Low Voltage Electrical 
Power Conductors and Cables.” 

6. Ground equipment in accordance with Section 26 05 26, “Grounding and 
Bonding for Electrical Systems.” 

7. Notify Buyer prior to backfilling or installing insulation on the piping.  Obtain 
approval from Buyer prior to beginning backfill or covering piping. 

8. Perform examination on connecting of heat tracing before application of 
insulation and jacketing over joints and other materials and components. 

9. Insulation will be installed over hose with electric heating cables in accordance 
with RPP-14859, Rev. 14, “Specification for Hose-In-Hose Transfer Lines and 
Hose Jumpers.” 

10. Install signs at maximum 20 foot intervals along pipe insulation reading: 
“ELECTRIC TRACED.”  Install labels so they will be visible during normal 
operations. 

3.3 FIELD INSPECTIONS AND TESTS 

A. Perform the following tests and inspections: 

1. Perform tests after heat trace cable installation before covering. 

2. Test cable for electrical continuity and insulation integrity before energizing. 

3. Test cables to verify rating and power input.  Energize and measure voltage and 
current simultaneously. 

B. Test for continuity, insulation resistance, and input power before backfilling or covering 
HIHTL or pipe mounted cables. 

C. Cables will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Remove and replace damaged heat trace cables and retest. 

F. Protect installed heat trace cables from damage during construction. 
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END OF SECTION 40 41 00 
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SECTION 40 70 00 

INSTRUMENTATION 

PART 1  GENERAL 

1.1 SUMMARY OF WORK 

A. This Section covers the work necessary to procure, install, adjust, document, test and 
start up instrumentation and hardware. 

1.2 RELATED DOCUMENTS / CODES AND STANDARDS 

Drawings and general provisions of the Contract Statement of Work apply to this Section.   

The following documents and others referenced therein, form part of the Contract to the extent 
designated in this Section.  Referenced documents are those current as of the date of this 
Section unless otherwise indicated. 

A. Factory Mutual Research (FM Global) 

 Approval Guide, 2010 Edition 

B. Hanford Documents 

TFC-ENG-STD-12, E-2 Tank Farm Equipment Identification Numbering and 
Labeling Standard 

C. National Electrical Contractors Association, Inc. (NECA) 

NECA 1 Standard Practice of Good Workmanship in Electrical 
Construction (ANSI) 

D. National Fire Protection Association (NFPA) 

NFPA 70, 2017 National Electrical Code (NEC) 

E. Underwriters Laboratories (UL) 

UL 508A, 2013 Standard for Industrial Control Panels 

1.3 SUBMITTALS 

A. See the Contract Statement of Work for the submittal process.   

B. Submit the following in accordance with the provisions of the Contract Statement of 
Work. 

1. Catalog Data: Compression connectors; indicate installation tools and dies that 
will be used. 
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2. Manufacturer’s Installation Instructions: For each instrument, display and 
control, submit detailed installation, operations, and maintenance information. 

3. Certifications that items furnished are not counterfeit or misrepresented. 

4. Certificates of conformance for supplied items. 

5. NIST traceable Factory Certificate of Calibration for each instrument. 

C. In general, partial submittals will not be accepted.  Where partial submittals are 
anticipated, coordinate these requirements with the Buyer’s Technical Representative 
(BTR).  Prior to submission of any submittals, provide a summary of the anticipated 
submittals to be provided.  Examples of acceptable partial submittals are: 

1. Early purchase of long lead items. 

2. Components and device data sheets and catalog cuts. 

3. Fabrication drawings. 

D. Project Record Documents: Submit project record documents including specified 
certifications, calibration reports, and all field test and inspection reports. 

1.4 QUALITY ASSURANCE 

The Seller shall comply with the following Quality Assurance requirements in addition to those 
of the Contract Statement of Work. 

A. Comply with the NEC for components and installation. 

B. Provide products that are listed and labeled by a Nationally Recognized Testing 
Laboratory (NRTL) for the application and environment in which installed. 

1. If a product is not listed by an NRTL (e.g., UL or FM) and if an NRTL is not 
available, submit vendor literature to Buyer for approval.  Literature shall 
include product specification and description of intended application. 

C. All control panels/enclosures shall be UL 508A listed and labeled and fabricated per the 
design drawings. 

D. Certificates of Conformance (C of Cs) for all materials and equipment shall: 

1. Identify the purchased material or equipment. 

2. The quantity of purchased material or equipment. 

3. Identify the purchase order number. 

4. Identify the specific procurement requirements, such as codes, standards, and 
other specifications. 
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5. Be signed or otherwise authenticated by a person who is responsible for the 
quality assurance function. 

6. Each C of C shall be unique for each shipment. 

1.5 RECEIVING, STORING AND PROTECTING 

A. Receive, store, protect, and handle products according to manufacturer’s instructions. 

PART 2  PRODUCTS 

2.1 GENERAL 

A. Instrumentation and Controls, electrical components, terminals, wires, and enclosures 
shall be UL recognized or UL listed. 

B. Provide products that are listed and labeled by a NRTL for the application and 
environment in which installed. 

2.2 CLEANLINESS AND FOREIGN MATERIAL EXCLUSION 

A. The Seller is responsible for ensuring items provided are free from foreign material 
during manufacturing, shipment, storage, and installation. 

B. The Seller shall demonstrate established Cleanliness and Foreign Material Exclusion 
practices to ensure that new, repaired, or refurbished parts and equipment delivered 
under this Order are free from oil or grease (not being used as a preservative or 
protective coating), machine tailings, dirt, mill scale, weld splatter, residue, broken or 
loose parts, contaminants, or other foreign material that may adversely affect the 
operation of the item(s) provided or may be introduced into connecting equipment and 
systems.  Other examples of foreign material include loose fasteners, debris resulting 
from machining or other manufacturing processes, and tags or labels used in the 
manufacturing process. 

C. Seller is responsible for ensuring via inspection or other means that no foreign material 
or contaminants are present, including internal surfaces and cavities of the equipment. 

D. Additional measures shall be taken by the Seller to prevent foreign material from 
entering the equipment, including protective devices such as caps, plugs, or covers.  
Protective devices shall ensure material compatibility with the protected item 
(e.g., protective devices containing halogens or heavy metals should not be used on 
stainless steel items). 

E. Protective devices such as caps and plugs shall be clearly visible.  Protective devices 
made of clear materials are prohibited.  Protective devices that have been painted over 
during production processes shall be replaced or otherwise made clearly visible.  Seller 
shall provide any protective devices needed for routine maintenance such as dust 
covers, end caps, plugs, or blanking flanges. 

F. Precautions shall also be taken to ensure foreign material is not introduced during 
packaging and shipping.  If the equipment is shipped with other parts (such as seals, 
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gaskets, lubricants, mounting hardware), precautions should be taken to ensure smaller 
items cannot be introduced into openings or cavities of larger parts and equipment.  
Where appropriate, every item included with shipment should be identified in the 
packing list or by other means.  If desiccants or other preservatives are used to protect 
the item(s), the affected part of equipment shall be clearly labeled or tagged with 
information including the type of preservative, its location, and any special instructions 
pertaining to its removal prior to installation or other applicable information such as 
quantity of desiccant packages. 

2.3 PRODUCT OPTIONS AND SUBSTITUTES 

A. Refer to the Contract Statement of Work. 

2.4 ENCLOSURES 

A. Fabricate/modify enclosures per the Drawings. 

B. Connections to enclosures (e.g., conduit) shall maintain the enclosure NEMA rating. 

2.5 RACEWAYS 

A. Conduit and Boxes per the Drawings and Section 26 05 33, “Raceways and Boxes for 
Electrical Systems.” 

2.6 INSTRUMENTATION 

A. Instrumentation shall be per the Drawings. 

2.7 INSTRUMENTATION WIRE 

A. Provide NRTL-listed instrumentation wiring as shown on the Drawings. 

2.8 IDENTIFICATION PRODUCTS/LABELING 

A. Comply with requirements of TFC-ENG-STD-12. 

B. The nominal label size is NH (1.5 x 3 inches).  Labels may be larger or smaller when 
warranted by installation requirements. 

1. Tags shall show the following: 

a. Equipment Identification Number 

2. Tag attachment wire:  Tags shall be attached using a 0.063 inch 7 x 7 strand 
cable or other approved method. 

C. For on-site fabricated labels, unless otherwise specified, laser-engraved stainless steel 
shall be used.  See TFC-ENG-STD-12 for additional details. 
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PART 3  EXECUTION 

3.1 GENERAL 

A. Ensure installation Lockout/Tagout in place where required prior to installation. 

B. Procure and install new instruments, displays, indicators enclosures, and associated 
components, conduit, cables, and accessories in accordance with the Drawings and 
manufacturer’s instructions. 

C. Install Government Furnished Equipment in accordance with the Drawings. 

D. Remove/modify/relocate existing instruments, enclosures, and associated components, 
conduit, cables, and accessories in accordance with the Drawings. 

E. Attach identification tags or nameplates to instruments with wire or as shown on the 
Drawings.  Cable and conductor labels shall be installed per design drawings. 

F. Install labels where indicated and at locations for best convenience of viewing without 
interference with operation and maintenance of equipment. 

G. Install and terminate cables to the instruments, terminal boxes, enclosures, and panels as 
shown on the Drawings. 

H. Receive, store, protect, and handle products according to NECA 1. 

I. At the end of each workday, remove materials, scraps, and debris from interior and 
exterior of equipment, the worksite, and the facility. 

3.2 INSTALLATION OF INSTRUMENTS & CONTROLS 

A. Install instruments per the Drawings and the manufacturers’ directions. 

B. Instruments shall be grounded in accordance with the NEC and as shown on the 
Drawings. 

C. Tubing shall be continuously supported by an aluminum tubing raceway system. 

D. Before formal testing, performs inspections and informal testing to ensure that items 
being tested will respond correctly, e.g., valve control switch opens and closes a valve 
as expected. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Install in accordance with the NEC, the Drawings, this Section, and Division 26. 

B. Comply with NECA 1. 
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C. General Requirements for Instrumentation Wiring and Cabling: 

1. Terminate all conductors; no cable shall contain un-terminated elements unless 
shown on the Drawings.  Make terminations only at indicated outlets, terminals, 
and cross-connect and patch panels. 

2. Cables/wires may not be spliced. 

3. Route and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii. 

4. Do not install bruised, kinked, scored, deformed, or abraded cable.  Remove and 
discard cable if damaged during installation and replace it with new cable. 

5. Do not nick conductors when removing insulation. 

6. Do not cut conductor strands to fit into connectors, splices, adapters, or 
terminals. 

7. Make connections using clean connection surfaces. 

8. Cold-Weather Installation: Install only if temperature is within manufacturer’s 
operating temperature range. 

9. Pulling Cable: Hand pull all instrumentation cables. 

D. Separation from electromagnetic interference sources: Do not run instrumentation 
cables/wiring with power or control wiring except as shown on the Drawings. 

3.4 ELECTRICAL 

A. For low-voltage wiring and cabling, comply with requirements in Section 26 05 26, 
“Grounding and Bonding for Electrical Systems.” 

B. Wiring connected to instrumentation, controls, enclosures and assemblies, including 
power wiring shall be in accordance with requirements in Section 26 05 19, “Low 
Voltage Electrical Power Conductors and Cables.” 

C. Electrical Raceways: As specified in Section 26 05 33, “Raceway and Boxes for 
Electrical Systems.” 

3.5 IDENTIFICATION 

A. Identify system components, wiring, and cabling according to Section 26 05 19, “Low 
Voltage Electrical Power Conductors and Cables,” and per the installation drawings.  
Individual wires in paired cables do not need individual labels. 

3.6 FIELD QUALITY CONTROL 

A. Testing 

RPP-SPEC-63839 Rev.01 10/28/2020 - 10:55 AM 570 of 581



RPP-SPEC-63839, Rev. 1 

40 70 00 – 7 

1. Perform testing per this Section. 

2. Furnish equipment and calibrated instruments required to perform testing. 

3. Participate in Construction Acceptance Test and Acceptance Test Procedure 
performance. 

a. BTR may actively participate in many of the tests. 

b. BTR reserves right to test or retest specified functions. 

c. BTR’s decision will be final regarding acceptability and completeness of 
testing. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Visually inspect all installed items per Section 26 05 02, “Basic Electrical 
Requirements.” 

2. Observe conductors and cables during the installation process. 

a. Reject and replace entire reels, rolls, or boxes containing conductors or 
cables with material or manufacturing defects. 

b. Reject and replace cable or conductor segments that have been kinked, 
dented, or otherwise damaged during handling or installation. 

3. Visually inspect cable placement, cable termination, grounding and bonding, 
equipment and patch cords, and labeling of all components. 

D. After installation of wires and cables and before electrical circuit is energized, show 
product capability and compliance with requirements and verify by documented 
inspections and tests. 

E. Perform the following inspections: 

1. Inspect and verify the enclosures are UL 508A labeled. 

2. Inspect conductors and cables for: 

a. Freedom from material defect or physical damage. 

b. Correct conductor size, material, and insulation type. 

c. Correct color coding and identification. 

3. Inspect connections for: 

a. Correct connector size and type according to the Specifications. 
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b. The use of the correct compression dies and the correct number of 
crimps on compression connectors in accordance with the connector 
manufacturer’s instructions. 

4. Inspect Shielded Instrumentation Cables for: 

a. Proper shield grounding. 

b. Proper terminations. 

c. Proper circuit identification. 

5. Inspect Control Cables for: 

a. Proper termination. 

b. Proper circuit identification. 

F. Perform the following tests: 

1. Before connecting instrumentation wiring conductors, use a megohm meter in a 
1-minute test to verify the insulation integrity of each conductor with respect to 
ground and other conductors in the same raceway. 

a. Use 500-volts DC to test instrumentation wiring and conductors. 

b. For shielded cables, leave shields connected to ground, measure and 
record resistances between each conductor and its related shield. 

c. Insulation test values shall be in accordance with manufacturer’s 
published test data.  In absence of such data, insulation resistances over 
10 megohms are acceptable. 

2. Prior to connecting conductors to equipment, test continuity to ensure proper 
circuit is identified to facilitate correct connection of each power circuit 
conductor and each control circuit conductor. 

a. Verify continuity of every wire from end to end; continuity check of 
vendor-supplied cables is not required if received as pre-wired assembly.  
Resistance shall be 10 ohms maximum.  Document test results. 

b. Verify wires are connected after testing, in accordance with Drawings. 

3. Test the equipment and wiring for continuity and unintentional grounds, and 
verify proper phase sequence and voltage at equipment served before attempt is 
made to operate equipment. 

G. Document data for each measurement.  Document tests data indicating wire/cable 
identity, time/date of test, witness name and test results, as a minimum.  Print data for 
submittals in a summary report that is organized for easy retrieval of data. 
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H. Remove and replace defective, incorrect, or improperly-installed conductors and 
connectors.  Re-inspect and re-test replacement conductors and connectors. 

I. Prepare test and inspection reports. 

J. Submit test and inspection records to the Buyer’s Technical Representative. 
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END OF SECTION 40 70 00 
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